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Summary
In September 1995, heavy rainfall caused extensive street drainage problems and led to the
flooding of homes in several neighborhoods in southwest Scottsdale. The STP Papago Watershed
Study was initiated by the Flood Control District of Maricopa County in response to these problems
and in response to a request by the City of Scottsdale to evaluate and resolve drainage issues in
the area.

During the project formulation phase, the drainage issues were identified and quantified, producing
four key objectives for the project:

• Reduce or eliminate the limits of an existing Zone A floodplain on the west side of the Cross
Cut Canal along 66th Street.

• Alleviate higher frequency drainage problems throughout the study area.

• Minimize the size and number of distinct outfall facilities which will discharge to Indian Bend
Wash, the Salt River, and the Old Cross Cut Canal.

• Maximize the use of existing conveyance systems including storm drains, canals, drainage
easements, and abandoned utility lines.

These key objectives were then used in the alternatives analysis to develop the following
recommended plan:

1. Design and construct an Oak Street Outfall for a probable cost of $9.5 million.

• Coordinate construction in the vicinity of 64th Street with the City of Scottsdale's ongoing
roadway design project.

• Consider the Oak Street retention basins with this outfall.

2. Design and construct an Osborn Road Outfall for a probable cost of $8.2 million.

• Coordinate construction in the vicinity of 64th Street with the City of Scottsdale's ongoing
roadway design project.

• Consider a revised alignment through the Smitty's parking lot.

• Consider options to augment the existing storm drain in Osborn Road.

The recommended plan includes this report, supporting calculations under separate cover, and a
set of preliminary plans. These should be used a$ the basis for final design and the preparation of
construction documents.
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In September 1995, heavy rainfall caused extensive street drainage problems and led to the
flooding of homes in several neighborhoods in southwest Scottsdale. The STP Papago Watershed
Study was initiated by the Flood Control District of Maricopa County in response to these problems
and in response to a request by the City of Scottsdale to evaluate and resolve drainage issues in
the area.

The Kimley-Horn project team was selected to prepare the STP Papago Watershed Study. The
following formal milestone reports were prepared as part of the study:

• Hydrology Verification Memorandum Submitted
• Draft Alternative Plan Formulation Submitted
• Alternative Plan Formulation Submitted
• Draft Alternative Analysis Submitted
• Alternative Analysis Submitted
• Draft Recommended Plan Submitted
• Recommended Plan

This report is the Recommended Plan

The recommended plan includes this final report, supporting calculations under separate cover, and
a set of preliminary plans. This final report includes the following components:

• An introduction and background on the selection of the recommended plan.
• A description of the recommended plan and its performance goals.
• Supporting calculations and results.
• An implementation program.

Study Area
The study area for the STP Papago Watershed Study is bounded by the Arizona Canal and
Camelback Road (north), Indian Bend Wash (east), McKellips Road and Roosevelt Street (south),
and 56th Street (west), as shown in Figure 1-1. The study area comprises approximately seven
square miles and is located primarily in the City of Scottsdale, with a portion of the study area in the
Cities of Phoenix and Tempe. Key objectives for the project were developed as a part of the
Alternative Plan Formulation and include:

• Reduce or eliminate the limits of an existing Zone A floodplain on the west side of the Cross
Cut Canal along 66th Street.

• Alleviate higher frequency drainage problems throughout the study area.

• Minimize the size and number of distinct outfall facilities discharging to Indian Bend Wash,
the Salt River, and the Old Cross Cut Canal.

• Maximize the use of existing conveyance systems including storm drains, canals, drainage
easements, and abandoned utility lines.
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Drainage Issues
Sixteen drainage issues were identified in the study area as described in Section 2 of the
Alternative Analysis Report.

Osborn Area

• Osborn Road Outfall to Indian Bend Wash

Based on the comparative analysis, public comments, and the consensus of the steering
committee, the recommended plan was chosen. It includes the Oak Street Outfall and the Osborn
Road Outfall as described herein.

Recommended Plan2.

The recommended plan was developed by identifying drainage issues in the study area, grouping
the drainage issues into major areas, and then analyzing the major areas to develop alternatives.
The alternatives were then analyzed and compared to determine the recommended plan. The
previously submitted Alternative Plan Formulation report and Alternative Analysis report document
this process in detail. An overview of the process is provided below for convenience.

Alternative Analysis
The drainage issues were grouped into two major areas as described in Section 3 of the Alternative
Analysis Report; the Hy-View Area and the Osborn Area. Possible outfalls were identified and
analyzed based on their usefulness in solving the drainage issues and the most feasible
alternatives were identified as follows.

Comparative Analysis
These four alternatives were then evaluated through a comparative analysis which included
consideration of project hydrology, use of existing storm drain, potential for utility conflicts, permit
and coordination issues, maintenance of traffic concerns, project viability, and the opinions of
probable cost. This analysis is described in Section 4 of the Alternative Analysis Report.

Hy-View Area

• Roosevelt Street Outfall to Indian Bend Wash
• City of Tempe Storm Drain to Salt River (with Storage Basins)
• Oak Street Outfall to Indian Bend Wash

Background
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Hy-View Area

Problem Definition

Runoff from Papago Park, the Scottsdale Auto Park, and the Hy-View neighborhood collects in the
Scottsdale Auto Park basin at the south end of 66th Street. The basin does not discharge properly
causing runoff to pond during a storm event. After the storm event, the standing water must be
pumped out of the basin. During a large storm event in September 1995, 14 homes were inundated
due to standing water which flooded 66th Street. There are several other minor drainage issues
throughout the Hy-View Area.

Oak Street Outfall (Figure 2-1)
The Oak Street Outfall will provide a gravity outfall for the Scottsdale Auto Park basin and eliminate
standing water in the Hy-View neighborhood. It is designed to contain the 100 year event in the
Scottsdale Auto Mall basin. It is also designed to provide diversions of runoff away from the
residential neighborhoods without storm drain systems in place. Finally, it provides an outfall sized
to contain the 10 year event for the entire tributary basin. Specific components are as follows:

• Runoff from Papago Park and the Arizona National Guard facility is collected along Oak Street
in a 10 year storm drain and diverted east to 64th Street. During a 100 year event, Oak Street
will be overtopped and some runoff will flow through the neighborhood north of Oak Street to
Thomas Road.

• Runoff from Papago Park and the Armory is collected along 64th Street in a 100 year storm
drain and diverted north to Oak Street.

• Runoff from the Hy-View neighborhood is collected along 66th Street in a 10 year storm drain
and diverted north to Oak Street, with overflows conveyed south along 66th Street to the
Scottsdale Auto Park basin.

• The Scottsdale Auto Park basin outfalls to the storm drain in 66th Street which conveys 100
year basin discharge north to Oak Street.

• Runoff is combined at Oak Street in a 100 year storm drain and is conveyed east under the
Cross Cut Canal along Oak Street to Indian Bend Wash.

• The Oak Street Outfall is sized to provide, at a minimum, 10 year protection for the entire
tributary basin.

• The drainage system south of McDowell Road will not be modified, except by eliminating the
flow currently crossing McDowell Road at the Scottsdale Auto Park. This will be accomplished
by installing pipe plugs at both ends of the existing culvert.

Alternative Variations
During the development of the alternative analysis several variations were considered. The
following variations are recommended for continued consideration during the final design of the
recommended plan.

Oak Street Retention Basins

Runoff from Papago Park and the Arizona National Guard facility currently flows through the
residential neighborhoods to the north. This variation would collect runoff along Oak Street and
divert it to two 100 year retention basins. One would be located at 60th Street on the Arizona
National Guard facility and the other would be located at the Oak Street entrance to Papago Park.
The basins would discharge by a combination of a bleeder pipe along Oak Street and percolation.

I Kimley-Horn and Associates, Inc.lKVL Consultants, Inc.
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The basins would provide 100 year protection for Oak Street instead of the 10 year protection
provided by the storm drain solution currently in the recommended plan. The basins would also
provide a solution which is located at the source of the runoff (in the Papago Buttes). The storm
drain variation has a probable cost of about $0.8 million. The basins are expected to require 4
acres for construction and are sized to contain a combined 11 acre-feet of runoff volume, for a
probable cost of about $1.2 million.

The value of the anticipated additional cost, public acceptance, and the higher level of protection for
this variation are still being considered. The staff of the City of Phoenix parks department and the
Papago Park Master Planning Committee of the City of Phoenix Parks Board is supporting further
consideration and discussion. The staff of the Arizona National Guard have also agreed to consider
this variation further. We recommend further discussions with these stakeholders upon completion
of the Papago Park Master Plan.

Hy-View Neighborhood CLOMR

A Conditional Letter of Map Revision (CLOMR) for submittal to FEMA can be prepared which
should remove all of the homes in the Hy-View neighborhood from the floodplain upon construction
of the Oak Street Outfall. Once construction is completed and reviewed by FEMA, all 160 homes
could be removed from the floodplain, for up to an $80,000 annual savings to the residents of the
Hy-View neighborhood.

A CLOMR submittal would provide the City of Scottsdale and the District with a review of this
recommended plan and comments from FEMA. These comments could then be incorporated into
the final design of the Oak Street Outfall. A CLOMR submittal is being prepared as an additional
service to this contract.

Osborn Area

Problem Definition

Osborn Road Outfall (Figure 2-2)
The Osborn Road Outfall will provide a storm drain with 10 year capacity for both areas with
drainage problems. The storm drain will be augmented by basins at Marriott's Brighton Gardens
and Paiute Park which reduce the required pipe sizes for the downstream storm drain. The
proposed storm drain will tie into an existing storm drain in Osborn Road to reduce project costs.
Specific components are as follows:

• Runoff from the residential neighborhood south of Thomas Road is collected in a basin located
at Marriott's Brighton Gardens. Marriott's Brighton Gardens basin will be enlarged to detain
more runoff, which will reduce the required pipe sizes in the proposed 10 year storm drain
downstream. Runoff in excess of the 10 year event will bubble up in the Smitty's parking lot
and sheet flow to the Arizona Country Club along existing drainage paths. The basin design
may incorporate the staffs plans to construct a courtyard along the east side of the building.

2-4Kimley-Horn and Associates, Inc./KVL Consultants, Inc.
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There are two general areas where the identified drainage issues are concentrated.

1. Runoff between Oak Street and the Arizona Country Club in the vicinity of 60 th Street creates
several local drainage problems since the neighborhoods have an inadequate storm drain
system in place.

2. Runoff into Paiute Park has no gravity outfall and is in a topographic low point. The runoff
includes a bubble up structure which conveys flows from the west side of the Cross Cut Canal
to Paiute Park. When the storage capacity of Paiute Park is exceeded, the runoff will sheet flow
through the adjacent neighborhood which has an inadequate storm drain system in place.
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1. Construct an Osborn Road storm drain with less than a 10 year level of protection.

Alternative Variations

There is a need to remove some of the existing storm drain to allow connection of the proposed
storm drain in the recommended plan presented herein. The remaining existing storm drain will

During the development of the alternative analysis several variations were considered. The
following variations are recommended for continued consideration during the final design of the
recommended plan.

2-6Kimley-Horn and Associates, Inc./KVL Consultants, Inc.
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• Marriott's Brighton Gardens basin will outfall to a 10 year storm drain in Thomas Road. This 10
year storm drain will then divert runoff east along Thomas Road, north along 61st Place, and
east along Catalina Drive.

• A stub pipe will be installed at the end of Catalina Drive to allow for future connection of a storm
drain. This will provide the City of Scottsdale with the opportunity to divert excess discharge
from the abandoned water line in Thomas Road to the Osborn Road Outfall.

• The 10 year storm drain will cross under the Cross Cut Canal at Catalina Drive and collect
runoff from 64th Street. The 10 year storm drain will then convey runoff north along 64th Street
and outfall at Paiute Park.

• The basin at Paiute Park will detain runoff, which will reduce the required pipe sizes in the
proposed 10 year storm drain downstream. Runoff in excess of the 10 year event overtop the
basin, allowing runoff to sheet flow east through the adjacent neighborhood. This overtopping
will be designed to be less than the existing conditions discharge through the neighborhood.
Improvements to park facilities may also be incorporated into the basin design.

• The Paiute Park basin will then discharge to a 10 year storm drain which runs east along
Osborn Road and outfalls to an existing storm drain just east of Miller Road.

• The existing storm drain will convey at least a 5 year event to Indian Bend Wash. Excess
runoff will bubble up from the storm drain and sheet flow east along Osborn Road to Indian
Bend Wash.

At the time of preparation of this report, it was not evident that the District would participate in the
implementation of a plan which did not provide a 10 year level of protection. Kimley-Horn was
directed to connect a full 10 year storm drain to the existing storm drain as an interim plan. The
District will continue to evaluate this situation and determine if another variation should be
introduced which will provide for a more effective plan in this area. (The variations we recommend
considering, based on our project knowledge are described below):

Smitty's Parking Lot

The storm drain in Thomas Road can be relocated to go through the Smitty's parking lot to reduce
the construction in Thomas Road and eliminate construction at the 60th Place intersection. This will
lessen the impacts of the project on traffic. This variation may also be coordinated with reducing
some internal traffic circulation concerns in the Smitty's parking lot.

Based on City of Scottsdale comments on the Draft submittal and discussion by the Steering
Committee for this project, this variation should be incorporated into the final design of the Osborn
Road Outfall. This will involve coordination meetings with representatives of Smitty's and changes
to the final design.

Use of Existing Storm Drain in Osborn Road

Following the submittal of the Draft Recommended Plan, Kimley-Horn was directed by the Steering
Committee to modify the plan by connecting the proposed Osborn Road storm drain to the existing
storm drain in the vicinity of Civic Center Boulevard. It was understood that the existing storm drain
would not provide a 10 year level of protection. Further analysis revealed that the existing storm
drain provides between a 2 year and 5 year level of protection.
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provide nearly a 5 year level of protection. The existing storm drain being removed would have
provided approximately a 2 year level ofprotection. In either case, a 2 to 5 year level of protection
is adequate for street drainage and will reduce or eliminate the most frequent drainage problems in
the area. As the City of Scottsdale and the District continue to discuss cost sharing possibilities,
this project should be evaluated for a 2 to 5 year solution. This may require some policy
modifications by the District, or the programming of the project in the capital projects bUdget by the
City.

Regardless of funding, the Osborn Road Outfall can be reduced in size to provide approximately a
2 year level ofprotection for all tributary areas. This will allow the use of most of the existing storm
drain between Civic Center Boulevard and Miller Road and will reduce the cost for the Osborn Road
Outfall.

2. Construct a parallel storm drain to Indian Bend Wash.

The challenge will be to find an alignment for a parallel storm drain which avoids other parallel
utilities. One possible alignment might go through the Scottsdale Municipal Stadium parking lot and
other adjacent properties since the Osborn Road right of way is crowded. Another possible
alignment might go down Earl Road to Indian Bend Wash or another less travelled roadway. The
parallel storm drain could then be constructed at deeper depths to drain low flows and could
function in conjunction with the existing storm drain to contain the 10 year event.

3. Construct another detention facility for excess runoff.

The most likely location for a third detention facility on the Osborn Road Outfall would be the
parking lot and open space in front of the Scottsdale Municipal Stadium along Osborn Road. This is
approximately a 2 acre footprint into which stormwater would be diverted for runoff in excess of a 2
year event. This stormwater could then be discharged to the storm drain in Osborn Road and
conveyed east to Indian Bend Wash.

Performance Standards and Results
Performance standards for the recommended plan as described above can be summarized as
follows.

Table 2-1 Performance Standards
Location i Criteria..O"ak·SC..fro·m·SSiti·St:'to"isW·..· · · ·..· ·· · r;·· ·Oesign..event..I;;..1'Oyr:·i3h·r · ·..··· · · · ·· ..

i. Also. the 100yr. 6hr from the west side of the canal (diverted
i runoff)..Djiiper·Oak·Streei'ou'iiair · ·..T; ·oesign·evenris..1'oOyr:·S·hr · ··..· ·..· ·· ..

Oak St.. from 58th St. to 66th St. i. Some overtopping will occur along Oak St. and 66th St.
641h St.. from Hubbell Rd. to Oak St. i
661h St.. from Auto Park to Oak St. i

..Scottiidale·Auto·Park·S·aiiiii · ····..· T; 'Pe'ak'water'surtace'eieva'ii'oii'for"1'OOy'r:'S'hr'wm"be'iiTieii'stTfoot'"
i below the lowest finished floor elevation along 66th St...Os·borii·Ro·aci'O"LitfiiW ···..·..· · · r; ·Oesigii..event'"is··1'Oyr:·i3h·r ·..· · · .
i. Existing Storm Drain has approximately a 5 year capacity east of
i Miller Road...Pai'Life·Pa·rk·Sasin · · ···· r;········Peak·water..surtace·eievatlon·for..1'oyr i3h·r·event"contaiiieifin'the'"
i basin
i. During larger events, basin will overtop and sheet flow through
i adjacent neighborhoods. Sheet flow will be less than existing
i conditions...Marriott;s..S·righton·Gardens..S·asiii....·..·......·..·........T;..·....Peak·water·sLirtace·eieva'ii'on·for..1·0yr...6h·r·event..contaiiieci'in'the'"
i basin
i. During larger events. basin will overtop and discharge to
i Smitty's parking lot through a bubble up structure. Sheet flow
i will be less than existing conditions.

I
I Kimley·Hom and Associates, Inc.IKVL ConSUltants, Inc.
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This recommended plan meets the project objectives as described in a previous section of this
report and provides a solution for most of the drainage issues. Specific results are summarized
below.

Table 2-2 Summary of Results
Description of i Drainage Summary of Effects

Location ~ Issue of the Recommended Plan
··Hy:\ijew·FioOdPTiiiii·(6Siil··Streetj"········t·········{·z·········!··'[:he·tioodpiaiii·wYIi""be·redu·ced··aiici""coiitaiiiecfiii·the·················

l l Scottsdale Auto Park basin and 66th Street.
......................................................................-i. ..
Cross Cut Canal at the PERA Club i 3 i The probability of overtopping of the Cross Cut Canal will

......................................................................1. L.~!:l..~~.?~~~.~7.~: .

..~!!7.y...~.!.~~p..~!.~~~9.~!.~.~.9..~.~.~~.~!; 1.. ~!.~ ~ LI~~.y.~!~!!.l.7..~D.~.P..~~~.E~~.~!f.!:':'!!! ..~.7..r.~~~.?~~: .
Intersection of Thomas Rd. and i 8, 9 1The 64th St. project will drain this area to an abandoned
64th St. ~ i water line in Thomas Rd.

..Paiute·Pa·rk7'NelQhbOrh·ood T ·1·0·:·1·S..·..·Ti'he·yoilime·s·rid·peak..rliii·ofHiirc)ugii..ihe..iie·i~iiiborhoOd·wjii'"
i ~ be reduced.

..Sm·itiY:s·o·ri·fhomas·Rcj', · T H I"i'he·yoilime·s·iid·peak..rliii·Offthrougii..the..S·miity..s..ps·ri<iiig ··
j ~ lot will be reduced.

..Arizoiia..C·ouiitry·cii:i6·..··..· · T..· 1z· · I"i'he'yoilime's'iid'peak"rliii'off'com'iii'g'iiito'iii'e'Arizoiia" ..
! i Country Club will be reduced.

..M·arrioii;s..s·ilghtoii·(3·ard·Eiiis..6asiii ·T..· 1·3 ·T''fiie;..6asiii·wiii'iiave·a·gravity·oi:iifaii'to·a·ugmeiiHiie; .
~ i existing bubble up structure.

..Ne·ighii,)rhood·So·liiii..of:riio·mas ·..r· ·14:1S ·..ri'iie·yoilime·a·iid·p·eak..rliii·off'w·(li..be·redlicecC · ..
Rd. ~ 1

..Use..o'·exisiiiig..coii·veya·iice..........·....·T........iiia....·....T'~ ....·..·Ex'fstfiig·osbo·rii·Road..s·torm·d·raiii·:·from·jijjiiier..R·oad·..·..
systems. 1 1 to IBW will be used.

~ j. Part of the 64th Street roadway project will discharge

......................................................................1.. .1.. !~.~.~.~!?~~9.~~~9..~~~.~~.!!~.~.!~.I.~.'?~~.~ ..~~~9.: ..
Indian Bend Wash (IBW) i nla i There will be no significant difference in peak discharge to

i ~ IBW.
..i'he..Study·Area..·· T iiiii ·..Ti'here'wiii'i:i'e'iio'sigiiWfcaiit'dlffereii'ce'iii"peii'k'disc'iiarg'e ..

j j from the study area.
..Nu·mbe·r·oTOutfaii'Faciiiiies..· T ·iiia· · I"i\io..add·iti'onii'i'outfaii·'s·Ciiities·wiii·ij·e·iiistaiied· ·Oii·ly·the ·..

1 ~ Oak Street Outfall will be increased in size.

Kimley-Hom and Associates, Inc./KVL Consultants, Inc.
STP Papago Regional Flood Control Project - Recommended Plan
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The District's standard cover sheet was used.

A sheet index for the Oak Street Outfall and a sheet index for the Osborn Road Outfall is included.

Prepared based on the following guidelines.

Plan and Profile Sheets

3-1Kimley-Hom and Associates, Inc./KVl Consultants, Inc.
STP Papago Ragional Flood Control Project • Recommendad Plan
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Property and Right of Way Lines - Based on City of Scottsdale (COS) GIS system, TRW data,
available as-builts, and project coordination meetings. See the Property Ownership section of this
report for more detail.

Proposed Easements! Right of Way - Proposed easements will be shown and labeled with
approximate dimensions.

Edge of Pavement - Based on COS GIS system.

Topography - 1 Foot Contour intervals in COS are based on COS GIS system. 2 Foot Contour
intervals in City of Phoenix (COP) are based on the aerial mapping prepared for this project. Since
the Oak Street Outfall includes both sets of topography, a 2 Foot Contour interval was used on the
preliminary plans. A 1 Foot Contour interval was used on the preliminary plans for the Osborn
Road Outfall.

Proposed Storm Drain - Presented in plan and profile view in sufficient detail to support the
hydraulic modeling of the regional system. Construction baseline, proposed pipe, and proposed
manholes and junction boxes for access are shown.

Existing Utilities - Shown as described in the Utilities Section of this report.

Utility Conflicts - Shown as described in the Potential for Utility Conflicts Section of this report.

Match Lines - Shown with Sheet References.

Index of Sheets

This section provides a description of the preliminary plans and the methodology for the supporting
calculations in the recommended plan. The methodology includes: preparation of preliminary plans,
hydrology, hydraulics, property ownership, utilities, use of existing storm drain, permit and
coordination issues, water quality, erosion and sediment control, maintenance of traffic, project
viability, special design considerations, and opinions of probable cost.

The preliminary plans include a cover sheet, index of sheets, and plan and profile sheets. These
will be delivered in an AutoCAD, Version 12 format and are further described below.

Cover Sheet

Preliminary plans were prepared to demonstrate the hydraulic performance of the system, to
identify the potential for significant utility conflicts, and to support the refinement of the opinion of
probable cost. These design plans are preliminary and, as such, will not contain the details
associated with a set of construction documents. Final design and construction documents should
be prepared under separate contract.

3. Supporting Calculations
Introduction

Preparation of Preliminary Plans
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Hydrology

Hydraulics

The details of the design and performance standards are provided in AppendiX E to this report,
along with hydraulic results. The HGL for the design event and the maximum water surface
elevations in the basins are shown on the preliminary plans to demonstrate performance.

A complete hydraulic design of the recommended plan was conducted for this project. The design
standards were based on discussions with District staff and generally follow the procedures outlined
in the "Drainage Design Manual for Maricopa County, Volume II, HydraUlics". Performance
standards are based on discussions with the steering committee and District staff.

3-2

The City of Scottsdale Stormwater Master Plan and Management Program is based on the City of
Scottsdale's Facility Management System. The facility management system is a computerized
database which uses spatial analysis techniques and computer programming to link the data and
automate some of the hydrologic modeling.

The details of the hydrologic methodology and results are provided in Appendix D to this report.
The HEC-1 output for a 10 year, 6 hour event is provided in the supporting calculations for this
report.

Proposed Contours - Proposed Contours were designed to tie into the existing contours for the
basins only, since no changes to the existing topography were made outside of the basins.

Outfall Structure - The approximate location and type of outfall structures was shown. No
construction details were provided.

Basin Data - The approximate peak stage, peak discharge, and peak storage volume (for the
design event) of each basin is shown on the plans to demonstrate performance.

Profile of Existing Grade - Shown based on topography and the construction baseline information
described above.

Profile of Storm Drain - Shown including a description of length, inverts, slope, size, and material
type.

Hydraulic Grade Line - Shown for the design event only.

Utility Crossings - Utilities crossed by the proposed storm drain are shown on the profile and
labeled based on an assumed depth. See the Potential for Utility Conflicts section for more detail.

Other Plan Sheets - No plans were developed for maintenance of traffic, junction structures, utility
adjustments, trench details, cross sections, or any other details. These are anticipated to be
incorporated into the final design and construction documents to be prepared under separate
contract.

Hydrologic modeling of the study area was performed using the U.S. Army Corps of Engineers
Flood Hydrograph Package (HEC-1). The modeling was based on the HEC-1 files developed as
part of the City of Scottsdale Stormwater Master Plan and Management Program. The results were
reviewed and modified as needed for this project. In performing these revisions, care was taken to
use the same methodology and sources as were used in the original HEC-1 files.

Kimley-Horn and Associates, Inc./KVl ConSUltants, Inc.
STP Papago Regional Flood Control Project - Recommended Plan
Reccplan.llf
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Property Ownership

Methodology
Rights of way and parcels adjacent to the recommended plan were examined in order to determine
the property ownership. This was accomplished through the use of the TRW-REDI Map Book for
Maricopa County, Arizona (1996-97 edition). Property ownership was also discussed with affected
property owners and was verified by reviewing available site plans and as-builts. Property lines
were shown on the plans based on this research and the parcel mapping obtained from the City of
Scottsdale GIS system. Deed research and right of way designation was not conducted as part of
this study.

Proposed easements required for the recommended plan are shown on the preliminary plan
drawings. Estimated costs to purchase the rights of way and easements are based on the
Easement Cost Analysis prepared by AI Dickie of the District's Land Management Division on June
18, 1997 (Appendix G). The costs are included as a line item in the opinion of probable cost.

Results
A summary of the results of the property ownership research is shown in Table 3-1.

Table 3-1 Property Ownership Summary

The table shows that there are seven property owners directly affected by the recommended plan:

1. City of Phoenix
2. Bureau of Land Management (AZ National Guard facility)
3. City of Scottsdale
4. Salt River Project
5. Hubert G. & Dorothy G. Pitre (Scottsdale Auto Park)
6. Health & Rehabilitation Properties (Marriott's Brighton Gardens)
7. Ronald and Shirley Baer (West End of Catalina Drive)

I
I
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Table 3-2 Utility Ownership Summary

Utilities

Determination of Utility Owners
The following utility owners were identified by Blue Stake as having facilities within the study area.

Of the eight utility owners affected by the recommended plan, only Cox Communications and TCI
Cable were determined to have negligible impact on the recommended plan and were not contacted
for this study.

3-4

All utilities were shown in an approximate vertical location based on conversations with the utility
owners and assumed depths. Vertical locations of storm drains, sanitary sewers, and SRP
irrigation structures were determined by field survey where the structures were accessible and
impacted the recommended plan. No pothole information will be obtained as part of this project,
although it is recommended for final design.

Methodology
All utility owners within the study area were identified through an inquiry with Blue Stake. Utility
owners were then contacted and asked to provide copies of all applicable facility maps and as-builts
in the study area.

Owner In Study i In Recommended
Name . Area j Plan Area·······················..········Ciiy··of"Scottsda"ie·············..·..··..··········T··..·..·······..X················T..·······....·····..X···········..······..·

:::~~~~~t!iti~~~~:·······::::r::~i::··:·::::::··l:~~·~:~.::::~~
··················· ·····Cox·Co·miTiuiiicatloiis · ··..·..····..·T · · X ·····..·T..····..·..··..·..··X .
..················ ·..·········· ·Tci'ca'iiie···· · ·..j..·..······· ·X T..·········· X·· ..

:::::::::::::::::::::::::::::::::~~}!~~~!{~j~:9!::::::::::::::::::::::::::::::::r:::::::::::::::~::::::::::::::::r:::::::::::::::::::Q::::::::::::::::::::::
··················· ·S·out·hwest..Gas·Corporatloii ·····..T ····· ·X· ······T..········..····..··X .
····..········· ··..· ····Circie~K · ·· · j ····..·..X..··..·· ·r ·..·..··· · ..

~~~:i~~:::~~:::·:~~~~··:·::~::··:

These maps were used to develop plans showing the horizontal location of existing utilities which
may impact the recommended plan. These plans were used to field verify the approximate
locations of above ground appurtenances such as manholes, end walls, storm drain inlets, grate
inlets, valves boxes and fire hydrants. The mark-ups developed in the field were then incorporated
into the preliminary plans. They were then sent to the utility owners for comments regarding their
facilities as shown on the plans. The comments from the utility owners were then incorporated into
the final recommended plan. See Appendix G for copies of the response letters from the utility
companies.

potential for Utility Conflicts
The potential conflicts with existing utilities were quantified as part of this recommended plan.
Available record drawings, facility maps, and some survey data were collected and reviewed to
provide an idea of the types of utility conflicts to be expected. Based on the available data and
conversations with the utility owners, the potential utility conflicts were identified. Estimated costs
for utility conflicts were then det~rmined based on conversations with the utility owners, District Bid
Tabulations on recent projects, and the 10th Annual Edition of the Means Heavy Construction Cost

Kimley-Hom and Associates. Inc./KVl Consultants. Inc.
STP Papago Regional Flood Control Project • Recommended Plan
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Osborn Road Outfall

Oak Street Outfall

Permit and Coordination Issues

Data. The detailed costs are described in Appendix C of this report and are summarized as a line
item in the opinion of probable cost.

3-5Kimley-Horn and Associates, Inc.JKVL Consultants, Inc.
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A preliminary investigation was conducted to determine the types of permit and coordination issues
which are anticipated for final design. The results reveal no major obstacles.

• For construction in the City of Phoenix, plan reviews will be required by the Project
Engineering Department and the Streets and Transportation Department.

• For construction in the City of Scottsdale, plan reviews will be coordinated through the
Development Services Department.

• For outlet works in IBW. compliance with Section 404 of the Clean Water Act through the
US Army Corps of Engineers regulatory program is required.

• For reduction or elimination of the Hy-View floodplain, a CLOMR submittal to FEMA is
required. A preliminary submittal will be prepared as additional services for this study.

• For hydrologic and hydraulic impacts on IBW, coordination with the US Army Corps of
Engineers engineering staff is required.

• For outlet works in IBW, compliance with Sections 401 and 402 of the Clean Water Act
through the Arizona Department of Environmental Quality regulatory program is required.

• Easements or land acquisition will be required for at least 3 private property owners.

• At least six private utility owners share use of the rights of way in the recommended plan
and should be contacted to determine prior rights during final design.

There is an existing 72" to 84" diameter storm drain in Osborn Road that runs from approximately
Civic Center Boulevard east to IBW. The storm drain has approximately a 2 year capacity for the
entire tributary basin. Based on conversations with the District, the City of Scottsdale, and the
steering committee, it's use has been incorporated into the recommended plan and variations to
augment it's performance have been added to this report.

There is an existing storm drain in Osborn Road that runs west from Brown Avenue to the
Scottsdale Road storm drain. The Osborn Road storm drain would require redirecting the flow east
towards Indian Bend Wash which precludes the use of this existing storm drain.

Tables showing existing storm drain capacities were obtained from the City of Scottsdale
Stormwater Master Plan and Management Program and provided as an appendix in the Alternative
Plan Formulation Report previously submitted. Based on these tables and the preliminary plans,
the opportunities for the use of existing storm drains were evaluated.

There is an existing 36" to dual 48" diameter storm drain in Oak Street from 70th Street to IBW
(about 4,500 feet). Due to the amount of parallel utilities, however, this existing storm drain will be
removed and replaced with a larger storm drain for the recommended plan. The larger storm drain
will follow the alignment of the existing storm drain to try to avoid utility conflicts.

Use of Existing Storm Drain
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Erosion and Sediment Control
The handling of sediment loads at inlets, sediment control in the basins, and erosion at outlets were
considered qualitatively as part of the recommended plan.

Water Quality

Erosive velocities at the outlets should be handled through the design of outlet structures which
meet engineering standards for design. A bUdgetary allowance of $50,000 per outlet is included in
the opinions of probable cost to account for this.
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The basins in the recommended plan will experience low velocity flow and are not anticipated to
have erosion problems. These low velocities, however, can cause sediment to settle out of the
water column and accumulate in the basin. The District should anticipate maintenance
requirements for the basins and should develop some specific maintenance strategies during final
design. Preliminary layout of pre-treatment basins are already incorporated into the Marriott Basin
and the Paiute Basin grading plans.

The results of the sampling and analysis did not identify acute water quality problems from the two
precipitation events that were sampled. The calculated results from the empirical equations also
did not indicate seriously elevated constituent loads for modeled stormwater runoff. These results,
with limited exceptions compared favorably to the data obtained from the receiving areas (IBW and
the Salt River). The study results appear to indicate that stormwater discharge from the study area
is comparable to that found in the receiving water's discharge.

Water quality was considered an important consideration in developing the recommended plan. It
was assessed with a multiple approach. Limited field sampling was conducted at up to six (6) sites
in the study area. Precipitation events were sampled twice; once during the first flush and once at a
later point in the runoff event (With the exception of Sites 7 and 8.) The analysis regime for this
sampling was determined based on existing land uses in the basin and existing or anticipated land
use in the receiving area. Additionally, empirical equations were used to calculate various
constituent loads from the sampled storms. The results of the field sampling and the empirical
equations were compared to water quality data obtained from sampling stations in the Salt River
and Indian Bend Wash. A more detailed discussion of the methodology, results and
recommendations is provided in Appendix B.

While overall results noted no acute water quality problems, some areas of potential concern were
identified. Elevated oil and grease levels and total suspended solids (TSS) were noted at several
locations, not only in the first-flush event but in the later sample. These elevated levels were
primarily concentrated at Sites 1 and 2. It does not appear that these elevated levels are
significantly affecting the receiving water (based on the limited existing data). However, chronic
effects to the receiving waters and localized detrimental effects may occur as a result of these
constituent loads. It is recommended that either site specific management controls or in stream
collection devices be implemented to minimize the discharge of these constituents to downstream
areas.

It should also be noted that this analysis may not be sufficient baseline data for an NPDES
application and any such application would most likely require additional monitoring. Also, if the
design is altered to include "natural treatment" systems, consideration should be given to additional
sampling at the "natural treatment" system site.

Sediment loads at most inlets will not require special treatment since the inlet and tributary
watershed areas are mostly urbanized. The inlets at Papago Park and the Arizona National Guard
facility, however, will capture runoff from natural washes and will require special treatment. Design
of sediment basins should be considered during final design for the Oak Street Outfall.
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Maintenance of Traffic

During the preliminary design of the recommended plan, the following special design considerations
were identified.

Special Design Considerations

Pipe Plugs
Project phasing should be considered when plugging existing pipes. In particular, the McDowell
Road cross culvert at the Scottsdale Auto Mall should not be plugged until the entire Oak Street
Outfall is constructed to Indian Bend Wash. This culvert drains excess floodwaters in the Auto Mall
Basin under existing conditions and cannot be abandoned until an alternate flow path is
established.

3-7

During the Alternative Formulation phase of this project, it was determined that the major roadways
with large volumes of traffic (McDowell Road, Thomas Road, Scottsdale Road) would be avoided
as much as possible. The recommended plan reflects this decision since the alignments are
primarily along Oak Street and Osborn Road. These roadways, however, still carry high traffic
volumes and maintenance of traffic during construction will require special consideration during final
design. Key issues are anticipated to include:

Kimley-Hom and Associates, Inc.lKVL Consultants, Inc.
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Pre-Cast Structures
Box Culverts, transition structures, and junction boxes are often built with cast-in-place
construction. This requires several weeks of open trench while the forms are placed, reinforcement
is built, concrete is poured, and the structure hardens and strengthens. Due to the safety and
access issues associated with a wide open trench in an active roadway right of way, pre-cast
structures should be considered during final design.

• Maintaining access to the Hy-View neighborhood during construction.
• Maintaining access to the Tonalea Elementary School and Coronado High School

along Oak Street during construction.
• Maintaining access to the Scottsdale Municipal Hospital during construction.
• Avoiding construction in the vicinity of Scottsdale Municipal Stadium during the baseball

season.
• Construction at the two crossings of Scottsdale Road and Civic Center Boulevard will

require special consideration.
• Coordination between the 64th Street Projects and the STP Papago Project to identify

opportunities for combining construction to reduce traffic maintenance concerns.
• Use of one-way traffic flow during construction where the alignment is near the center

of the roadway.
• Use of non-rush hour or nightly construction in heavily congested areas.
• Closure of side streets where possible without eliminating access to neighborhoods.

Trenching Techniques
Since a majority of the construction will occur in rights of way occupied by numerous parallel utility
lines and roadways with high volumes of traffic, construction techniques should be considered
during final design. These preliminary plans were prepared based on the assumption that trench
boxes would be incorporated into the design. This will help avoid parallel utilities falling into the
trench and potentially reduce the pavement cut widths. The additional use of sheet piling or other
vertical trenching techniques during construction should be considered during final design.

I I
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Project Viability for the Osborn Road Outfall is contingent on the following.

Osborn Road Outfall

Oak Street Outfall

Several issues regarding the expected pitfalls and opportunities to be considered for the
recommended plan have been identified.

3-8

• The Oak Street Outfall is designed with the intention of minimizing the impacts on the
Scottsdale Auto Park basin, however, the basin has a history of flooding problems which have
created an atmosphere of concern. The owners should be involved during the final design.

The Oak Street Outfall has been supported unanimously by the steering committee and received
support at the public involvement meetings. There are two issues to consider.

• The proposed enlargement of Marriott's Brighton Gardens basin needs to be coordinated with
the property owner during final design. The staff has indicated acceptance of the design
concept during coordination meetings.
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• The Arizona National Guard facility west of Papago Park is on property owned by the Bureau of
Land Management. This includes the south % of the right of way between 58th Street and 60th

Street which is affected by the recommended plan. The staff of the Arizona National Guard has
indicated acceptance of the design concept during a coordination meeting. Both the Bureau of
Land Management and the Arizona National Guard should be involved during final design.

• No clear consensus was reached as to how best to use the existing storm drain in Osborn
Road. This should be resolved as part of the final design effort for the Osborn Road Outfall.

• A diversion of runoff from the Arcadia Area is being considered by the City of Scottsdale. This
was analyzed as part of this study and is reported under separate cover. This should be
resolved as part of the final design effort for the Osborn Road Outfall.

• Paiute Park is a City of Scottsdale Municipal Park leased from SRP. The City of Scottsdale
staff has indicated acceptance of the shared use of Paiute Park for a detention basin. It is
anticipated that SRP will be agreeable to the additional use since no stipulations for use are in
the lease agreement. Both entities should be involved during the final design.

Project Viability
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
I
I
I
I
I
I
I
I
I
I
I

Opinions of Probable Cost
The final area for evaluation of the recommended plan is the opinions of probable cost. The cost is
only intended for budgetary purposes. A more detailed cost estimate should be prepared during
final design. The contingency for these costs was determined based on bid tabulations for recent
District projects, as provided by the District. A review of these bid tabulations revealed that the cost
for a storm drain project is primarily found in the pipe costs, with the incidental costs not exceeding
10% of the total project cost. Engineering design and permitting costs are also estimated to be
10% of the total project cost. An additional contingency of 15% was added, totaling a 35%
contingency for the opinions of probable cost. The results are shown in Table 3-3 and Table 3-4.

Table 3-3 Oak Street Outfall: Opinion of Probable Cost
Description Quantity Units Rate Amount

Dual 9.5' x 4.5' RCB (Table 1) 1,800 If $809.00 $1,456,200

Dual 7.0' x 4.5' RCB (Table 1) 2,245 If $593.00 $1,331,285

90"RGRCP 2,450 If $400.00 $980,000

75"RGRCP 500 If $280.00 $140,000

72"RGRCP 1,115 If $260.00 $289,900

66"RGRCP 1,690 If $250.00 $422,500

57"RGRCP 1,275 If $235.00 $299,625

36"RGRCP 3,600 If $145.00 $522,000

Special Design Junction Box 1 ea $50,000.00 $50,000

Junction Boxes 25 ea $20,000.00 $500,000

Transition Structures 6 ea $20,000.00 $120,000

Manholes (24"-48") 10 ea $3,000.00 $30,000

Inlet I Outlet Works 4 ea $50,000.00 $200,000

Auto Park Basin Excavation 800 cy $6.00 $4,800

Landscape BUdget 1 Is $50,000.00 $50,000

Subtotal Construction Costs $6,396,310

AZ. Guard Easement Costs 0.05 ac $130,000.00 $6,500

Papago Park Easement Costs 0.03 ac $130,000.00 $3,900

Auto Park Easement Costs 0.03 ac $130,000.00 $3,900

SUbtotal Acquisition Costs $14,300

Utility Conflicts Budget $853,205

Contingency @ 35% $2,238,709

Total Opinion of Probable Cost $9,502,524

I
I
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Table 3-4 Osborn Road Outfall: Opinion of Probable Cost

I scnp Ion
x . a

9' x 5' RCB (Table 1) 100 If $433.00 $43,300

I
9' x 3' RCB (Table 1) 1,089 If $376.00 $409,464
8.5' x 3' RCB (Table 2) 31 If $351.00 $10,881
5' x 3.5' RCB (Table 2) 30 If $234.00 $7,020
4.5' x 3' RCB (Table 2) 34 If $185.00 $6,290

I 114"RGRCP 2,430 If $357.73 $869,284
96" RGRCP 1,252 If $254.55 $318,697
84"RGRCP 1,292 If $375.00 $484,500

I 72"RGRCP 900 If $300.00 $270,000
66"RGRCP 980 If $280.00 $274,400
60"RGRCP 1,105 If $250.00 $276,250

I
48"RGRCP 1,200 If $235.00 $282,000
42"RGRCP 524 If $175.00 $91,700
36" RGRCP 362 If $160.00 $57,920
Speciall:esign Junction Box 1 ea $50,000.00 $50,000

I Junction Boxes 18 ea $20,000.00 - $360,000
Manholes 5 ea $3,000.00 $15,000
Transition Structures 18 ea $13,500.00 $243,000

I Inlet I Outlet Works 3 ea $50,000.00 $150,000
Paiute Park Basin Excavation 34,500 cy $6.00 $207,000
3' Retaining Wall 1,520 If $75.00 $114,000

I
Landscape Budget 1 Is $20,000.00 $20,000
Marriott Homes Basin Excavation 9,000 cy $6.00 $54,000
Landscape Budget 1 Is $20,000.00 $20,000

u 0

I ac
4.80 ac $175,000.00
0.01 ac $175,000.00

I
I
I
I
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Table 4-1 Construction Phasing Plan

Coordination Issues

Phasing Plan

4. Implementation Program
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2. The District should continue to conduct coordination meetings with the City of Phoenix and
develop an intergovernmental agreement with the city which documents the shared
responsibilities for implementation.

1. The District should continue to conduct coordination meetings with the City of Scottsdale and
develop an intergovernmental agreement with the city which documents the shared
responsibilities for implementation. The coordination should include responsibilities for
submitting a CLOMR for the Hy-View neighborhood and coordination with the 64th Street
Projects between McDowell Road and Indian School Road.

A significant amount of coordination was involved in finalizing the recommended plan. This
coordination should continue to happen during final design. The following is a summary of the
stakeholders and the coordination efforts already accomplished.

Proposed Phasing . Description . Cost
..............................................•.......·········································Oak·StreefOutfair···················································..........•................................
··Pha·seT···T····E·niire····Tcos·to·coiistriii;t"oak·St:··outfaii"aiong·S4ih·st".","ssiii·sc·ana··aioiig·oa·k"sC···T"$2::Z""miiiioii·········

i i from 64th St. to 66th St. as part of the 64th St. project. i
··Phase·ir··t··pj-ioiity··r··t··Co·nstruci"oak·si:··storm·(j·raiii·:·from·SSiil·St"."·to·"isW:················································j··ss:4··miiiioii·········
······················t··pj-ioiity"i"··t··Co·nstructOak"St:"·storm·draiii·:·from·SSiil··si·:·to·64iil··St."···················..·······················!··so:ifmiiiioii··..·····
•••••••••••••••••••••••••••••••••••••••••••••1•••.••••······································Osborii··Roaei"O·utfarr·················································· : .
··PhaseT···T····E·ntire··..TCO·s·to·coiistriiCi·64iil·St...sto·rm·drain;·from·Cata·'iii·a·Or:·to..Paiiiie·Park·as..·· !"So:i3"miiiioo ..

i i part ofthe 64th St. project. j
.......................,. ,; i .
Phase II i Priority 1 i Construct Osborn Rd. storm drain, from Paiute Basin to Scottsdale Road. 1 $4.1 million

......................i ~ i .
j Priority 2 i Construct Osborn Rd. storm drain, from Scottsdale Road to the existing 1 $1.7 million
! ! storm drain at Miller Road. j

..Phase·rii"·n~iitTre··· ......rCo·nstriiCi..Lippe;r·ij·asin·improvements·from·the·Marriott·sasin·tO·S4ili·SC ···..·T's1':s..miiiion........·

...........................................................................·........·Totai'cost'·..··..·······..·········........·····......·····..·····..·..········· ··..·..·T·S1·7:7·rriiiii"oo····

The District has already secured some funding for fiscal year 1997-98 with which to begin the final
design of the recommended plan. The construction funding is anticipated to be made available in
subsequent years.

There are many keys to successful implementation of the recommended plan described above.
They include securing funding, cost sharing, construction phasing, continued coordination with
stakeholders, and taking advantage of other ongoing projects.

Based on conversations with the steering committee and the District, a preliminary construction
phasing plan has been prepared for consideration on this project. The plan prioritizes construction
in areas where the drainage issues are most severe and reflects the bUdgetary constraints of the
District.
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4. The District should continue to hold coordination meetings with Salt River Project and develop a
memorandum of understanding for placing storm drain under the Cross Cut Canal at Oak
Street and Osborn Road and for using Paiute Park as a detention basin.

3. The City of Tempe should also be considered for participation since the project eliminates the
discharge under McDowell Road at the Cross Cut Canal and reduces the discharge and
drainage area contributing to the City of Tempe storm drain.

5. The District should meet with the other property owners affected by the project including the
Bureau of Land Management, Scottsdale Auto Park, and Marriott's Brighton Gardens of
Scottsdale to secure the necessary easements.

6. The District should meet with the utility owners sharing the rights of way to coordinate any
required utility relocation, construction activities near their facilities, and any possible service
interruptions during construction.

4-2Kimley-Horn and Associates, Inc.lKVl ConsuRants, Inc.
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Appendix A - Data Collection

This appendix describes the data collection effort undertaken as part of the watershed study for the
STP Papago Regional Flood Control Project. Data collection was limited to data which is pertinent
to the development of the study. Specific data collected is described in the following sections for
Published Studies and Reports, Utility Information, As-Builts and Construction Plans, and
Miscellaneous Information. This descriptions include contact names and organizations, data
descriptions, and details regarding the nature of the data. A summary table of the data collection
results is also provided.

The following abbreviations are used in this report:

Abbreviations

A-1

American Association of State Highway and Transportation Officials
Arizona Department of Transportation
Arizona Department of Water Resources
American Institute of Certified Planners
Avenue
Corps of Engineers
City of Phoenix
City of Scottsdale
City of Tempe
Flood Control District of Maricopa County
Federal Emergency Management Agency
General Design Memorandum
Kimley-Horn and Associates, Inc.
Kilovolts
Number
Project Employee Recreation Association
Place
Preliminary
Road
Salt River Project
Street
Scottsdale-Tempe-Phoenix
United States

AASHTO
ADOT
ADWR
AICP
Ave.
COE
COP
COS
COT
FCDMC
FEMA
GDM
KHA
kV
No.
PERA
PI.
Prelim.
Rd.
SRP
St.
STP
US

Kimley-Hom and Assoclates, Inc.lKVL ConSUltants, Inc.
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Published Studies and Reports

Drainage Studies and Reports
Studies and reports which address specific aspects of the study area which were collected and
reviewed are as follows:

There have been many studies and reports collected and reviewed for applicability to this project.
They include studies and reports which address specific aspects of the study area such as drainage
design reports, drainage studies, and flood insurance studies. They also include reports which
provide design guidance for use in the watershed study.

1. AGK Engineers, Inc. Preliminary Drainage Design Report for 64th Street
Improvements, McDowell Road to Thomas Road, January 1996.

2. Associated Engineers, Inc., Smittys #15 Drainage Report, July, 1976, revised
December, 1976.

3. Boyle Engineering, Inc., City of Scottsdale Stormwater Master Plan and Management
Program, Basin Reports, October 1993.

4. Brooks, Hersey and Associates, Inc., Drainage Report for Scottsdale Road
Improvements, December 21,1989.

5. Collar, Williams & White Engineering, Inc., Drainage Report for McDowell Road - 64th
Street to Scottsdale Road, February 3, 1975.

6. David Evans and Associates, Inc., Final Drainage Report for Indian School Road Storm
Drain, 64th Street to Hayden Road, November 1996.

7. Ellis-Murphy, Inc., Drainage Report for Scottsdale Road from McDowell Road to Osborn
Road, October 1985.

8. Entellus, Final Drainage Report, 64th Street Improvements McDowell Rd to Thomas
Rd,1997.

9. Federal Emergency Management Agency, Flood Insurance Study, Maricopa County,
Arizona and Incorporated Areas, Volumes 1, 2, 3, & 5 of 12, September 30,1995.

10. GNE Associated, Drainage Report, Proposed Office Site located on the North Side of
Thomas Road just West of Scottsdale Road, May 19, 1980.

11. Greiner, Inc., Design Report Addendum, Old Cross Cut Canal Flood Control
Improvements, May 14,1993.

12. Greiner, Inc., Old Cross Cut Canal Improvements Report, March 1991.

13. Hook, Rockwell and Associates, Hydraulic Report, Oak Street Storm Drain, March 21,
1975.

14. Johannessen & Girand Consulting Engineers, Inc., Drainage Design Report ,Il,ddendum,
Scottsdale Corporate Center by Hurst Inc., May 25, 1982.

15. Johannessen & Girand Consulting Engineers, Drainage Design, Scottsdale Corporate
Center by Hurst Construction Co., October 12, 1981.

16. Johnson Brittain & Associates, Inc. Draft Drainage Design Report for Civic Center
Plaza, Indian School Road to Fourth Street, June 7, 1985.

17. Parsons Brinckerhoff Quade & Douglas, Inc., Design Concept Report for 64th Street!
Indian School Road Design Concept Study, January 1994.

A-2Kimley-Hom and Associates. Inc./KVL Consultants. Inc.
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Design Guidance Reports
Reports which were used as design guidance for the watershed study are as follows:

30. AASHTO, Policy on Geometric Design of Highways and Streets, 1990.

31. AASHTO, Roadside Design Guide, 1989.

32. Arizona Department of Transportation, Urban Highways, Channel Lining Design
Guidelines, February 1989.

33. Arizona Department of Water Resources, Technical Study Documentation Notebook
Standards, September 1991.

34. City of Scottsdale, Design Standards and Policies Manuals, September 1996.

35. Flood Control District of Maricopa County, Data Delivery Specifications, The Hydrologic
Information System (H.I.S.), Rev. 2.0..

36. Flood Control District of Maricopa County, Drainage Design Manual for Maricopa
County, Arizona, Volume I, Hydrology.

37. Flood Control District of Maricopa County, Drainage Design Manual for Maricopa
County, Arizona, Volume II, Hydraulics.

38. Flood Control District of Maricopa County, Drainage Design Manual for Maricopa
County, Arizona, Volume III, Erosion Control.

18. Parsons Brinckerhoff Quade & Douglas, Inc., Drainage Report for 64th Street! Indian
School Road Design Concept Study, September 1993.

19. Steele & Jensen, Inc., Drainage Study for Thomas Executive Center at 6908 East
Thomas Road, September 30, 1983.

20. US COE, Design Memorandum No.1, GDM - Phase I, Plan Formulation for Indian
Bend Wash, October 23, 1973.

21. US COE, Design Memorandum No.1, GDM - Phase I, Plan Formulation for Indian
Bend Wash, Supplementary Report of Side Channels System, January 9,1975.

22. US COE, Design Memorandum No.1, GDM - Phase II, Project Design for Indian Bend
Wash, May 16,1975.

23. US COE, Design Memorandum No.3, Feature Design for Inlet Channel, Project Design
for Indian Bend Wash, January 31, 1978.

24. US COE, Design Memorandum No.5, Feature Design for Side Channels System,
Project Design for Indian Bend Wash, December 15,1981.

25. US COE, Final Environmental Statement, Indian Bend Wash, Arizona, February 21,
1979.

26. US COE, Preliminary Flood Insurance Study, Scottsdale, Arizona, June 1972.

27. US Geological Survey, Open File Report 96-394, Physical, Chemical, Biological, and
Toxicity Data from the Study of Urban Stormwater and Ephemeral Streams, Maricopa
County, Arizona, Water Years 1992-95, 1996.

28. US Geological Survey, Water Resources Investigations Report 94-4240, Statistical
Summary of Selected Physical, Chemical, and Microbial Characteristics, and Estimates
of Constituent Loads in Urban Stormwater, Maricopa County, Arizona, 1995.

29. Water Resources Associates, Inc., A Drainage Study for a Proposed 7-Eleven Store to
be Located on the Southwest Corner of 68th Street and Thomas Road, March 3, 1981.
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Util ity Information

There are many existing utilities which were considered for this watershed study. The following
utility information and utility contact names were collected.

50. Section Index Map, City of Scottsdale

51. Section Maps, Sewer System, 11-45 to 11-46; 12-43 to 12-46; 13-43 to 13-48; 14-41 to
14-48; 15-41 to 15-48; 16-42 to 16-48; 17-43 to 17-48; 18-43 to 18-48

52. Section Maps, Water Distribution System, 11-45 to 11-46; 12-43 to 12-46; 13-43 to 13
48; 14-41 to 14-48; 15-42 to 15-48, 16-42 to 16-48; 17-43 to 17-48; 18-43 to 18-48

Arizona Public Service Co.
Steve Goodman (602) 371-6965
Lois Winkler (602) 371-6837

42. Electric Distribution System, Quarter Section Maps (T2N; R4E; Sections 26,27)

43. Electric Distribution System, Section Maps (T2N; R4E; Sections 26, 27)

44. Interconnected Transmission System Map, 69kV and above

A-4

(602) 391-5631
(602) 994-7010

(602) 350-8239

39. Flood Control District of Maricopa County, Policy for the Aesthetic Treatment and
Landscaping of Flood Control Projects, December 16, 1992. .

40. US Department of the Army, Army Regulation 200-2: Environmental Effects of Army
Actions, 1988.

41. US Geological Survey, Water-Supply Paper 2363, Techniques for Estimation of Storm
Runoff Loads, Volumes, and Selected Constituent Concentrations in Urban Watersheds
in the United States, 1988.

City of Phoenix
Gerald Arakaki (602) 261-8229
Brian Butler (602) 534-1961

45. Phoenix Engineering Department Storm Drain Maps, G-11, G-12 and H-11

46. Phoenix Wastewater Distribution System, Citywide

47. Phoenix Water Distribution System, Section Map 13-41 and 13-42

48. Phoenix Water Distribution System, Citywide

49. Phoenix Water System Sketches

City of Scottsdale
Larry Tritz
Dave Meinhart

53. City Storm Drain Control Map (partial), July 1996

City of Tempe
Tom Ankeny

Kimley-Hom and Associates, Inc./KVl Consultants, Inc.
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54. Cable Television Distribution System - Quarter Section Maps, 11-40, 11-43, 11-44, 13
40,14-40,15-40 to 15-42,16-40 to 16-42

75. Plan and Profile, Grand Canal Lateral 2.4 EIW alignment along Oak Street
(T2N;R4E;S34)

Cox Communications
Valerie Cross

Flood Insurance Rate Maps
Maricopa County, Arizona and Incorporated Areas

A-5

(602) 236-2962
(602) 236-2371

65. Plan and Profile, Arizona Canal Lateral 3.0 (T2N;R4E;S26)

66. Plan and Profile, Arizona Canal Lateral 4.6 EIW alignment along Osborn Road
(T2N;R4E;S29)

67. Plan and Profile, Arizona Canal Lateral 4.7 (T2N;R4E;S20)

68. Plan and Profile, Arizona Canal Lateral 5.0 (T2N;R4E;S29)

69. Plan and Profile, Arizona Canal Lateral 6.0/6.1 N/S alignment along 48th Street
McDowell to Indian School Road (T2N;R4E;S20,S30,S31)

70. Plan and Profile, Cross-Cut Canal Sump Pit (T2N;R4E;S27)

71. Plan and Profile, Drain Pipeline Along Indian School Road (T2N;R4E;S29)

72. Plan and Profile, Grand Canal Lateral 1.5 (T2N;R4E;S27)

73. Plan and Profile, Grand Canal Lateral 1.7 EIW alignment along Thomas Road
(T2N;R4E;S28 to S29)

74. Plan and Profile, Grand Canal Lateral 2.0 N/S alignment along Cross Cut Canal
(T2N;R4E;S34)

55. Map Number 04013C1695 F; Panel 1695 of 4350

56. Map Number 04013C2155 E; Panel 2155 of 4350

57. Map Number 04013C2160 D; Panel 2160 of 4350

Salt River Project, Electric
Silvia Alvarado (602) 236-0696
Russ Selbey (602) 236-8143

58. Metro Phoenix Joint Service Transmission System Map, for 69kV through 500 kV lines

59. Areawide Map, Fiber Optic Network ELl/SRP

60. ~ Township Maps, Buried Electrical Lines, Salt River Project

61. Acre Map, SRP Electric (T1 N;R4E;Sections 3- (1 to 8))

62. Acre Map, SRP Electric (T1N;R4E;Sections 26-9; 27- (5,12,13); 28- (8,15,16))

63. Acre Map, SRP Electric (T1N;R4E;Sections 33- (1,2,4-12); 34- (1,4-8))

64. Acre Map, SRP Electric (T1N;R4E;Sections 34- (9-14); 35-(1,4-12»

Salt River Project, Water Engineering
Robert Mauer
Tom Sands
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93. 7.5' Quadrangle Maps

US Geological Survey

TCI Cable of Scottsdale
Harold Kronberg (602) 314-5301

92. Sectional System Maps, 12-43 to 12-46; 13-43 to 13-46; 14-41 to 14-42; 15-41 to 15
46; 16-42 to 16-46;

US WEST Communications
John Aker (602) 630-0496
Chris Lertique (602) 831-4771

94. Section Buried Facility Maps, US WEST, 9-45, 9-46; 10-44 to 10-46; 11-41 to 11-46;
12-43 to 12-46; 13-37 to 13-48; 14-37 to 14-48; 15-37 to 15-48; 16-37 to 16-48; 17-44
to 17-46

A-6

76. Plan and Profile, Grand Canal Lateral 3.0 (T1 N;R4E;S2,3 and T2N;R4E;S34)

77. Plan and Profile, Grand Canal Lateral 3.4 (T1 N;R4E;S3)

78. Plan and Profile, Grand Canal Lateral 3.5 (T1 N,R4E;S3)

79. Plan and Profile, Grand Canal, Thomas Road and 64th Street Intersection
(T2N;R4E;S29)

80. Plan and Profile, Indian Bend Pump Ditch. (T2N;R4E;S35)

81. Plan and Profile, Pump & Waste Ditch, Murray Lane. & Miller Road (T2N;R4E;S35)

82. Plan and Profile, Waste Ditch Along Osborn Road (T2N;R4E;S26)

83. Plan and Profile, Waste Ditch EJW alignment along Osborn Street & Earl Road
(T2N;R4E;S29) .

84. Profile, Arizona Canal, 48th Street & Indian School Road Intersection (T2N;R4E;S19)

85. Profile, Grand Canal, from Radial Gate 2-4.1 to Radial Gate 2-0.0

86. Profile; Waste Ditch (T1 N;R4E;S2)

87. Conceptual Site Plans, SRP PERA Club, 3 plans

88. Topographic Map, SRP PERA Club, Sheets 1-5, Flown October 29,1996

89. Zanjero Area Maps, Salt River Valley Water Users Association, 1994

Southwest Gas Corporation
Bob Sprague (602) 484-5343
lIaria Floris (602) 484-5431

90. Sectional System Maps, 13-41 to 13-46; 14-41 to 14-46; 15-41 to 15-46; 16-41 to 16
46;

91. Township Maps, Southwest Gas, T2N;R4E; (SE,SW,NE,NW); T1N;R4E; (NE)
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As-Builts and Construction Plans
Data collection for as-builts and construction plans was limited to large projects along a possible
alternative alignment. In many cases, plans were obtained for projects with identified flooding
concerns on or near the site. The following was collected:

95. Capital Improvements Engineering, Scottsdale Road Overlay Plans, Thomas Road to
Greenway Road, Sheets 1-3 of 17

96. City of Phoenix, Paving Plans, Thomas Road, from 44th Street to 56th Street, Sheets 2
19,30-59,73-75,77 of 107

97. City of Scottsdale, Eldorado Park North End, Plan As-Builts, Sheet 1 of 2

98. City of Scottsdale, Osborn Road Paving Plans, 70th Street to Scottsdale Road, Sheets
12-14 of 15

99. City of Scottsdale, Osborn Road Plans, near 68th Street, Sheets 17-18 of 22

100.City of Scottsdale, Paiute Park Site Inventory and Analysis, Conceptual Site Plan,
October 20, 1995.

101.Coe & Van Loo Consulting Engineers, Inc., Osborn Road Paving Plans, Miller Road to
Hayden Road, Sheets 1-5 of 5

102.Coe & Van Loo Consulting Engineers, Inc., Osborn Road Plans, East of Scottsdale
Road, Sheet 6 of 22

103.Collar, Williams, & White Engineering, Inc., Osborn Road Improvement Plans, Cross
Cut Canal· to 328' East of 68th Street, Sheets 1-3 of 7

104.Comak Associated Engineers, Osborn Rd. Sewer Plan & Profile, Miller Road to
Scottsdale Road, Sheets 9-12 of 15

105.Entellus, Preliminary Plans, 64th Street Road Improvements, McDowell Road to
Thomas Road, Sheets 1-106 of 106

106.Ferguson, Morris & Associates, Inc., Scottsdale Road Improvement Plans, Osborn
Road to Indian School Road, Sheets 1, 3-12,21-27

107.Ferguson, Morris & Associates, Inc., Scottsdale Road Storm Drain Plans, Osborn Road
to Indian Bend Wash, Sheets 1-23 of 23; Change Order #3 (Sheet 1 of 1)

108.Fusch-Serold & Partners AlA, Marriott Brighton Home Plan, Sheets A-1, C-1 to C-14, L
1 to L-4.

109.Greenly & Hansen, Water System Modifications- Contract NO.5 - System Separation,
Sheets 1-5,11 of 13

110.Greiner, Inc., Osborn Road Storm Drain As-Builts, Scottsdale Road to Indian Bend
Wash, Sheets 1, 3-19, and 24 of 25

111.Hook, Rockwell & Associates, Oak Street Storm Drain As-Builts, 70th Street to Indian
Bend Wash, Sheets 1, 4-14 of 14

112.McCausland & Pearce, Engrs., Roosevelt Road and 77th Street Paving Plans, Sheets
1-3 of 3

113.Parsons Brinckerhoff, 64th Street Improvements, 30% Plans, Geometric Plan & Data

114.Parsons Brinckerhoff, 64th Street Improvements, 95% Plans, Osborn Road to
Stormdrain Outfall, Sheets 7 to 19 of 26
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121. ALERT System precipitation data was obtained in both hard copy and digital form.

Site Photographs

Topographic Mapping

Miscellaneous Information

A-8

120. Topographic mapping for the City of Scottsdale, flown in September, October, and
November, 1993, was obtained as both map and digital products for the stUdy area.

Precipitation Data

The following table summarizes the data collection effort as described in the previous sections of
this report. The categories for the table are described below.

119. Photographs have been taken during the field visits conducted under the scope of this
project.

Other data collected for use in this watershed study which does not readily fit into any of the above
categories is described in this section of the report.

115.Robert S. Knight Engineers, Inc., Improvement District Plans, Osborn Road between
Hinton Avenue and Miller Road, Miller Road between Osborn Road and East 2nd
Street, Sheets 1-3 of 3

116.Toups Corporation, Paving As-Builts for Thomas Road and 74th Street Intersection,
Sheet 1 of 1

117.Van Loo & Patel Consulting Engineers, Inc., Grading & Drainage Plans for Scottsdale
Auto Park, Sheets 3 through 11

118.Williams & Ellis, Thomas Road Improvement Plans, 56th Street to Scottsdale Road,
Sheets 2-3, 6-24 of 25

Item No.
An item number was assigned to each item collected for use on the STP Papago
Watershed StUdy. The item number will be noted on all data collected prior to filing. The
data can then be easily found and used throughout the project. The item number may also
be useful when discussing the data collection items.

Item Description
The description includes a summarized version of the name of the item. The full description
may be found in the previous sections of the report.

Item Author
The item author is the person or company that is the author of the data.

Section No.
The section number corresponds to the section of the report in which the full description of
the item can be found.

Item Media
The item media is the format on which the data can be found in the project files. The MAP,
MISC, PLAN, and REPORT items can be found in the project files. The DIGITAL items can
be found in the project directory on the computer network.

Item Source
The item source is the agency/ source of the data item.

Kimley-Hom and Associates, Inc.lKVL Consultants, Inc.
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- - - - - - - - - - - - - - - - - - -
Item

Description
ents, McDowell Rd to Thomas Rd (1/96)

Final Drainage Report, 64th Street Improvements McDowell Rd to Thomas Rd (1997)
Flood Insurance Study, Maricopa County and Incorporated Areas, Vol. 1,2,3 and 5 of 12
Drainage Report, Prop. Office on North Side of Thomas Rd., West of Scottsdale Rd. (5/19/80)
Design Report Addendum, Old Cross Cut Canal Flood Control Improvements (5/14/93)
Old Cross Cut Canal Improvements Report (3/91)
H draulic Report: Oak St Storm Drain in Scottsdale, Az (3/21/75)

n Report Addendum, Scottsdale Corporate Center (5/25/82)
e Design, Scottsdale Corporate Center (10/12/81)
ainage Design Report, Civic Center Plaza, Indian School Rd. to 4th St. (6/7/85)

Design Concept Report for 64th St./lndian School Rd. Design Concept Study (1/94)
Drainage Report for 64th St./lndian School Rd. Design Concept Study (9/93) --------------

Drainage Study for Thomas Executive Center at,_6"""90_8,:""E-:.:-T_h-.:o:-m_a"":,,s":":R~d_. (~9_/3:-:-0",../8:"::"3-=-)=,...- _
Desi n Memo. No.1, GDM - Phase I, Plan Form. for Indian Bend Wash, (10/23/73)

o. No.1, GDM - Phase I, Plan Form. for Indian Bend Wash, Supp. Report on
o. No.1, GDM - Phase II, Project Design for Indian Bend Wash (5/16/75)
o. No.3, Feature Desi n for Inlet Channel, In'~d"':'ia;';';n-:B"';e;";n;";'d;";'w~a";"s;";h;';'("':1/';";3";"1/7=8";"')::':----'-----'---

o. No.5, Feature Design for Side Channels System, Indian Bend Wash (12/15/81)
Statement, Indian Bend Wash, AZ (2/21/79-)------
. Flood Insurance Study for Scottsdale, AZ (6t72)'-------------

'-:-::-::-:::--::-:::--._-----~~,:...:;;.------
em, Bio, and Toxicity Data from ... Streams, Maricopa Cnty, Water Years 1992-95
ummary of Selctd Phys, Chern, and Microbial Char ... in Stormwater, Maricopa Cnty

. 7-11 to be located on SW Corner of 68th S1. & Thoma~Rd'..;.(2_/_24_/_8...:1) _

Kimley-Hom and Associates, Inc,IKVL Consultants, Inc.
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- - - - - - - - - - - - - - - - - - -

52

Item
Author

FEMA
FEMA
FEMA
SRP-ELEC
SRP-ELEC

- Under round Electric - 1/2 Townshi Maps (2 Total) SRP-ELEC
- Underground Electric - 40 ac. maps T1 N, R4E, Sects. 3:(1 to 8) SRP-ELEC
- Underground Electric - 40 ac. maps T1N, R4E, Sects. 26-9; 27-(5,12,13); 28-(8,15,16) :::"--=E::"'L=E:::C-----'-
- underQrOiiiidElectric - 40 ac. maps T2N: R4E, Sects. 33-(1,2,4-12); 34-(1, 4-8) C

SRP - Underground Electric - 40 ie. maps T2N, R4E, Sects. 34-(9-14); 35-(1,4-12) P-ELE""'C=------
Plan and Profile, AriZOila Canal LatE;iii3:O~;s2'6)--··--'--'''·---'''--·''''"'----- TER

Plan and Profile, Arizona Canal Lateral 4.6 ENV alignment along'''OsbOrTlRd. (T2N;R4E;S29) -WA-..:T=E:=R-----
Plari"8ridI5rOiiie~AriZOiiaciiiarr.ateral4.7 (T2N;R4E;S20)~~ -WATER
Plan and Profile, Arizona Canal Lateral 5.0 (T2N;R4E;S29) :-::·W-::':"'AT=E=R=------
Plan and Profile, Arizona Canal Lateral 61ii6.1 N/S alignment along 48th S1. McDowell to Indian School (T2N;R4E;S2 SRP-WATER
Plan and Profile, Cross-Cut Canal Sump Pit (T2N;R4E;S27) SRP-WATER

-.-:-- --0-1Rd. (T2i,ER:4-E';S29) ««,--.........-----,'--..-"-...---- SRP-WATER

rand Canal Lateral 1.5 (T2N;R4E;S27) SRP-WATER
rand Canal Lateral 1.7 ENV alignment alongTiiOmas Rd. (T2N;R4E;S28 to S29) SRP-WATER
rand Canal Lateral 2.0 N/S alignment along Cross Cut Canal (T2N;R4E;S34) SRP-WATER

N;R4E;S34) SRP-WATER
) :-:cAT=E==R=-----i

T1 N;R4E;S3)
Plan and Profile, Grand Canal Lateral 3.5 (T1 N,R4E;S3)
Plan and Profile, Grand Canal, Thoriias~R;;,..d~...;.a;..:n.:.:..:..d6:.::4t:,:.h:..;S:.!.1.-I-nt-e"r-s-e-ct-io-n-("T-2-N-;-R-4-E-;S-2-9)------------i

Plan and Profile, Indian Bend Pump Ditch. (T2N;R4E;S35)
Plan and Profile, Pump & Waste Ditch, Murray Ln. & Miller Rd. (T2N;R4E;S35)

Kimley-Hom and Associates, Inc./KVL Consuttants. Inc.
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- - - - - - - - - - - - - - - - - - -
Item

Source
Item

Media
Section

No.
Item

Author

SRP-WATER
SRP-WATER

SRP-WATER
SRP-WATER

Section maps -13-41 to 13-46; 14-41 to 14-46; 15-41 to 15-46; 16-41 to 16-46 SWG
Township maps - T2N,R4E,(SE,SW,NE,NW); T1 N,R4E,(NE only) SWG
012-46; 13-43 to 13-46; 14-41 to 14-42 TCI

Rd. and 77th St. Paving Plans, Sheets 1-3 of 3
0% Plans, Geometric Plan and Data

. Plans, near 68th St., Sheets 17-18 of 22

;R4E;S2) SRP-WATER
Maps ofthe PERA Club - Maint. Yard; 2 Layout Plans-for Site SRP-WATER

pography (Flown 10/29/96) - Sheets 1 through 5 "=T=E=R----
alt River Valle Water Users Association, 1994 SRP-WATER

e - 15-41 to 15-46; 16-42 to 16-46 TCI

phic Mapping for COS, Fall 1993

Improvement District Plans, near intersection of Osborn Rd. and Miller Rd., Sheets 1-3 of 3
Paving As-Builts for Thomas Rd. and 74th S1. Intersection, Sheet 1 of 1
Grading & Drainage Plans for Scottsdale Auto Park, Sheets 3 -ff--------"-----

Osborn Rd. Storm Drain Plans, Scottsdale Rd. to Indian Bend Wash, Sheets 1, 3-19, 24 of 25
orm Drain As-Builts, 70th St. to Indian Bend Wash-;-Sheets 1, 4-14 of 14

STP Papago Photographs from Field Visits

System Precipitation Data

ttsdale Rd. Improvement Plans, Osborn Rd. to Indian School Rd., Sheets 1,3-12,21-27
Scottsdale Rd. Strom Drain Plans, O'SiiOrrlRd. to Indian Bend Wash, Sheets 1-23 of 23, CO #3

riott Brighton Gardens Home Plan, SheetsA-1, C-1 to C-14, L17to:....;-;.L4:;:;.;:-;..;...;....:;,::...:.:-=.:..:..:....;;..:....-------+:::-:-:""7=::;.;:.:...:.:::.;;;::.:-:..:.;;;;=-:+--=~-

NO.5 - System Separation, Sheets 1-5, 11 of 13

64th St. Improvements, 95% Plans, Osborn Rd. Stormdrain Outfall, Sheets 7-19 of 26

Thomas Rd. Improvement Plans, 56th St. to Scottsdale Rd., Sheets 2-3, 6-24 of 25

Osborn Rd. Improvement Plans, Cross Cut Canal to 68th ~Sheets 1-3 of 7
Osborn Rd. Sewer Plan & Profile, Miller Rd. to Scottsdale"":R::""d:-.,-:S::':h-e-et:-s-:9:""-1:":2:""0-:f-:1-=5------------

Rd. to Thomas Rd, Sheets 1-106 of 106

Osborn Rd. Paving Plans, Miller Rd. to Hayden Rd., Sheets 1-5 of 5
Osborn Rd. Plans, East of Scottsdale Rd., Sheet 6 of 22

USWest- 9-45,9-46; 10-44 to 10-46; 11-41 to 11-46; 12-43 to 12-46; 13-37 to 13-48 USWEST

Paiute Park- Site Inventory &Analysis, Conceptual Site Plan- Oct. 20, 1995

USGS 7.5 minute Quadrangle Maps USGS

US West - 14-37 to 14-48; 15-37 to 15-48; 16-37 to 16-48; 17-44 to 17-46 USWEST
Scottsdale Rd. Overlay Plans, Thomas Rd. to Greenway Rl-,=S:-he-e"'ts--:'"'1-~3-0-:-f""'17:"-------------

Paving Plans, Thomas Rd., 44th St. to 56th St., Sheets 2-19,30-59,73-75,77 of 107
rk North End- Plan As Built - Sheet 1 of 2 -:......-.:...---'--..;...;,..:..;..----------*~~".;.;.;.,:..;....,.;..,.---

. Paving Plans, 70th St. to Scottsdale Rd., Sheets 12-14 of 15
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Introduction

Methodology

Appendix B - Water Quality

Existing Water Quality Data
The Water Resources Division of the United States Geological Survey (USGS) and the Maricopa
County ALERT System maintain and monitor a series of water quality gauging stations and
precipitation gauges throughout the Metro-Phoenix area. EXisting water quality data was gathered
from the USGS stations at Indian Bend Wash and Curry Road (USGS Station Number 09512162)
and at several other stations along the Salt River, including a station located at Salt River/Priest
Road (USGS Station Number 09512165). Precipitation data was gathered from the Alert Stations
(4610 IBW at Indian Bend Road, 4620 IBW Interceptor Channel southwest of Indian Bend Road
and Pima, and 4600 Indian Bend Wash - 0.25 miles south of McKellips Road).

B-1

The purpose of the stormwater quality testing program was to conduct a general review of the study
area's stormwater quality. The study was designed to evaluate stormwater discharges for the
potential of unacceptable levels of particular stormwater runoff constituents. Climatic conditions
and budget constraints prevented a large scale sampling and analysis program. Therefore, a
combination program of limited sampling and empirical analysis was developed that also relied on
existing data.

It is important to note that the stormwater quality analysis program was not intended to establish
that the study area was free from potential contaminants. The limited number of sampling sites and
the limited number of precipitation events sampled preclude that level of statistical certainty. It is
doubtful that any sampling regime, unless it was continuous, would yield data complete enough to
establish that level of detail. Instead, this study was designed to sample and analyze stormwater
runoff from pre-determined sites in an attempt to analyze areas that had been deemed· more likely
to manifest a constituent discharge. Existing land use and discharge site land use was considered
in the analysis. Also, the study was designed to aid in identifying constituent levels that might
impact "natural treatment" systems proposed in the initial stages of the project.

The study protocol was designed to collect limited sampling data and supplement it with data
derived from existing empirical equations. The sample data, the derived constituents' load
estimates, and existing water quality data from several water quality stations were combined to
evaluate the stormwater quality in the study area. A more detailed explanation of the three principal
data sources is included below.

The project authorized by the Flood Control District of Maricopa County (FCDMC) is located within
the metro-Phoenix area of south-central Arizona (See Figure 1). The STP Papago Regional Flood
Control Project was implemented to evaluate planning alternatives and make a final plan
recommendation to address lower frequency flooding problems in portions of the study area and to
reduce or eliminate the floodplain along the west side of the Cross-Cut Canal. The study area is
located in a portion of the Cities of Phoenix and Scottsdale and is adjacent to the City of Tempe.
The study area is bounded to the north by the Arizona Canal and Camelback Road and to the east
by Indian Bend Wash (IBW). The western boundary is formed by 56th Street and the southern
limits of the study area is McKellips Road and Roosevelt Street (See Figure 2).

An important consideration for this project is the potential effect of stormwater discharge from the
study area on receiving water quality. Therefore, a portion of the study was designed to estimate
stormwater quality in the study area and to attempt to identify areas that might potentially affect
stormwater quality. This report details the rationale, methodology, and results of the stormwater
quality evaluation effort for this project.

Kimley-Hom and Associates, Inc./KVL ConSUltants, Inc.
STP Papago Regional Flood Control Project - Recommended Plan
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A summary of some of this data is contained in USGS Water-Resources Investigations Report 94
4240 - Statistical Summary of Selected Physical, Chemical, and Microbial Characteristics, and
Estimates of Constituent Loads in Urban Stormwater, Maricopa County, Arizona. Additional data
was obtained from USGS Open File Report #96-394 - Physical, Chemical, Biological, and Toxicity
Data from the Study of Urban Stormwater and Ephemeral Streams, Maricopa County, Arizona,
Water Years 1992-95. These reports were prepared with the co-operation of the Flood Control
District of Maricopa County.

The precipitation data was used as a variable in the empirical equations. The introduction of this
variable allowed the constituent load estimate from the equation to be related to the specific
precipitation event. EXisting water quality data from USGS stations was used as an indicator of
baseline conditions and as a comparison to sampling and empirical data. The constituent load and
storm runoff, both calculated by empirical equations, were used to calculate the constituent
concentrations in the discharge waters.

There are certain limitations to using multiple water quality data for comparisons. The USGS and
Maricopa County data represent stormwater quality measures taken primarily in or at outfalls to
either Indian Bend Wash or the Salt River. Other areas of influence other than the study area can
be contributing to the constituent loads in these flows. Additionally, portions of the study area do
not discharge to IBW and, therefore, that discharge's constituent load is not represented in the
existing data from the IBW station. Sites 1 and 2 do not discharge to IBW but Ultimately to the Salt
River; therefore, data from several water quality analysis stations further downstream on the Salt
River were also compared to sampling data at Sites 1 and 2. There are also limitations in
converting constituent load numbers (from the empirical equations) to concentrations. These
issues are discussed further in the Empirical Data section of this report.

Sampling and Analysis
Sample sites were chosen based on numerous criteria including existing water quality data, public
and agency identified concerns, sampling logistics, land use patterns (both existing and proposed)
and sub-basin location and configuration. Three possible sampling regimes were identified that
included six sites within or adjacent to the study area. These six sites are noted on Figure 3. The
three proposed sampling regimes are included at the end of this appendix.

The recommended sampling regime was selected as the approved method and is described below.
This regime was subsequently modified in response to changes in the proposed study alternatives
and to address issues identified during the early phases of the analysis. The modifications are
discussed later in this section.

Recommended Regime

Four sites were initially identified for sampling and limited analysis (See Figure 3) :

• Site 1 at the inlet of a 48-inch corrugated metal pipe (CMP) crossing McDowell Road
immediately west of the Cross-Cut Canal.

• Site 2 at the discharge of a 30-inch reinforced concrete pipe (RCP) crossing the Cross
Cut Canal on the PERA Club site.

• Site 3 at a pipe outlet at the east end of 2nd Street where it outfalls into the golf course
on Indian Bend Wash (IBW).

• Site 4 at a box culvert at 48th Street and Earl Road (discharge point is outside of the
study area, but the basin is within study area).

The regime sampled two winter/spring precipitation events at the above listed sites. Each
precipitation event was sampled twice: once during the first hour of the event (a first-flush sample)
and another sample later in the event. Flow volumes were not used to determine if an event had
reached significant levels to allow accumulated dust and sediment to be suspended in the
discharge system.
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The extremely limited potential for precipitation events required that all events regardless of flow
volume be sampled. If the precipitation and subsequent runoff event was of insufficient duration to
provide a second sample, another event was sampled. The timing of this sample was such to
provide for a non-first flush sample.

All sampling was conducted as per the National Pollutant Discharge Elimination System (NPDES)
methodology outlined in the publication NPDES Stormwater Sampling Guidance Document
(USEPA; July, 1992). Samples were labeled and followed a proper chain-of-custody protocol from
sampling site to the analysis laboratory. The chain-of-custody paperwork is included at the end of
this appendix.

The analysis regime was developed to provide the most accurate and complete measure of
stormwater quality within the logistic constraints of the project. Based on the land use in the area of
Sites 1 and 2 and on the sensitivity of the land uses in the discharge areas, it was determined that
Sites 1 and 2 were deemed more sensitive to associated water quality issues than many of the
other discharge sites. Therefore, these two sites were analyzed for a broader range of constituents
to determine if the sub-basins might be contributing any of the analyzed constituents to the
discharge areas. The broader analysis regime was conducted on the first-flush sample of the first
precipitation event, as it was considered to be most likely the "worst-case" as far as constituent load
is concerned.

The analysis conducted was chosen based on specific parameters of each sub-basin. Surface
runoff from the first precipitation event at Sites 1 and 2 were analyzed for the "standard NPDES
suite" that includes the following constituents (the additional sites, Sites 7 and 8, were sampled
during a summer monsoon event and were analyzed for the constituents listed below):

• Volatile organics ( EPA method 624),

• Semi-volatile organics (EPA method 625),

• Cyanide (EPA method SM4500-CN),

• Pesticides (EPA method 608),

• Priority metals (EPA methods 6010A and 7470 (lead)),

• Oil and grease (EPA method 413.1),

• Anions (sulfate, nitrate and nitrite, phosphorous - EPA method 300.0),

• Total Suspended Solids (EPA method 160.2),

• Chemical Oxygen Demand (EPA 410.4),

• Fecal coliform MPN (EPA method SM18-92221 C).

Some of the constituents in this analysis, such as organochlorine pesticides, semi-volatile
compounds, and volatile organic compounds, are not normally associated with urban and
residential stormwater runoff. However, past land usage, such as agricultural activity, may have left
residual levels of pesticides in the area. Semi-volatile and volatile organic compounds (such as
constituents of diesel fuel and gasoline products that might likely be present given the land use)
were included in the testing to establish that the analyzed water stream was free from detectable
levels of contaminants (at least at the moment of sampling).

A reduced analysis group was conducted on Sites 3 and 4 for the first precipitation event. The
reduced regime analysis included oil and grease, total suspended solids, priority metals, fecal
coliform, and chemical oxygen demand. All four sites were sampled based on the reduced regime
for the second precipitation event. Sampling protocol of a first flush and a second sample was
maintained.

As the project progressed, it was recognized that the alternative analysis indicated two additional
sampling sites might be required at the Oak Street outfall to Indian Bend Wash (Site 7) and Osborn
Road outfall to Indian Bend Wash (Site 8). These two sites were sampled once during a summer
monsoon event for a "Full NPDES Suite" (as described previously). Sampling methodologies and
protocols (with the exception of a single sample at these sites instead of two samples at the other
sites) were as described previously.
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Sampling and Modeling Results
The results of the model run on numerous discharge points within the study area are included at the
end of this appendix. The results of the winter/spring sampling and analysis regime are included in
Table 2. Table 3 contains the results of the empirical modeling for the same sites and the
calculated concentrations. Table 4 compares the sampled data and the calculated data for the four
sampling sites with the existing water quality data for Indian Bend Wash. Additionally, existing
water quality data from the station at the Salt River and Priest Road is included for comparison on
Sites 1 and 2. Other water quality data, from stations further downstream, was compared where
needed.

Empirical Data
In addition to the limited sampling, stormwater constituent loads were estimated using existing
empirical equations. These equations were developed in 1988 by the USGS to estimate storm
runoff constituent loads and stormwater volumes. The methodology employed in the development
of these equations is detailed in USGS Report 88-191 - Techniques For Estimation of Storm-Runoff
Loads, Volumes, and Selected Constituent Concentrations In Urban Watersheds in the United
States. The study divides the Continental United States into three regions, with Phoenix being
located in the most arid region, denoted as Region 1. Several sets of equations were developed
based on physical, land use and climatic variables. Equations were developed to estimate
constituent loads, seasonal or mean annual constituent loads and mean constituent loads for
stormwater runoff. The equations also estimated storm runoff.

These regression equations were further modified in USGS Water-Resources Investigations Report
94-4240 (See Existing Data section). This report utilized the methodology detailed in Open File
Report 88-191 along with sample data detailed in USGS Open File Report 96-394, specific to
Maricopa County to develop coefficients for the constituent load regression equations. The study
determined that the regression equations that estimated constituent loading from individual storms
were the most statistically significant.

The equations, as developed in USGS Water-Resources Investigations Report 94-4240, have
variables for total storm rainfall, drainage area, impervious area, percent of industrial land use,
percent of commercial land use, percent of undeveloped land use, storm intensity, mean annual
rainfall, and three adjustment co-efficients. Depending on the constituent being estimated, the
specific equation may not utilize all of the variables. The majority of the constituents equations
have three explanatory variables (drainage area, total rainfall, and percentage of impervious area).
The standard errors for each constituent equation ranged from 65 to 266 percent. The equations
and applicable variables are presented in Table 1.

Each of the sampled winter/spring precipitation events were modeled, using the empirical equations
based on the amount of rainfall noted in the nearest precipitation gauge. When it was not clear
which precipitation gauge best represented the discharge point both gauge values were used and
the "worst-case" (highest load) result was utilized in the comparison. Numerous discharge points
within the study area were modeled (See Figure 4). The results of the modeling of discharge points
that coincide with the sample points were compared to the sample analysis results and existing
water quality data at the USGS station(s).

The results of the empirical model are for specific storm constituent loads and are presented in
pounds. In order to aid in comparison of this data with the existing water quality data from the
USGS gauging stations and with the analysis data, an approximation of concentration was
calculated from the total storm load. This was done by dividing the constituent load by the
calculated volume of the storm. No adjustment was made for the potential for higher concentration
early in the runoff event or reduced concentrations of various constituents in the lower velocity flows
normally exhibited at the end of an event. Therefore, the results are for comparison only and are
not necessarily an accurate measure of concentrations at a specific point in time for the runoff
event.
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- - - - - --------Table 1 - Empirical Equations and Variables - - - - -

Variables are: TRN - Total Storm Rainfall in inches (event specific)

DA - Drainage Area in square miles (site specific)

IA - Impervious Area in percent (site specific)

LUI- Land Use Industrial in percent (site specific)

LUC - Land Use Commercial in percent (site specific)

LUN - Land Use Undeveloped in percent (site specific)

INT - Storm Intensity (inches) (used 1.44 inches in all equations)

MAR - Mean Annual Rainfall (used 7.11 inches in all equations)

Base Equation: (BO x (TRN)BI x (DA)B2 ... XBCF)BN XBOadjustedX BCFadjus,ed

(see USGS WPI Report 94-4240, page 41)

(see USGS WPI Report 94-4240, page 41)
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It should be noted that Sites 7 and 8 are not included in the Tables. As a result of unfavorable
meteorological conditions these areas were sampled after the completion of the draft of this report.
The laboratory results are included in this appendix, and the results are included in the discussions
of the specific constituents. It should be noted that the Sites called 7 and 8 in this report are noted
as 5 an 6 in the laboratory report sheets.

Sampled data was collected as a first-flush sample (within one hour of the commencement of the
storm) and a second sample. The first precipitation event was recorded on 25 February 1997 and
the second storm event was recorded on 02 April 1997. It should be noted that the 25 February
1997 event was not the first precipitation event of the so-called winter rainy season. Also, as
discussed previously, an additional precipitation event within approximately 24 hours of event one
was required to gather second sample data from some sites. Site 2 did not exhibit flow. during the
second precipitation event and, therefore, no samples were collected at Site 2.

The sampling and analysis at Sites 7 and 8 (additional sites added later in the stUdy) was
conducted on 06 August 1997. The storm event was a typical convective summer thunderstorm.
Both sites exhibited flow and were sampled once during the early stages of the flow event. A brief
discussion of the results of the for each constituent are noted below:

Organochloride Pesticides - Sampling and analysis for this constituent was conducted at
Site 1 during the first sample of the first precipitation event (a probable worst-case
scenario). Sites 7 and 8 were sampled during a summer monsoon event on 06 August
1997. No pesticide residue was detected in the analysis. This constituent is not calculated
by the empirical equations nor is it measured at the USGS station on IBW. The station on
Priest and Salt River indicates only trace amounts of pesticide residue. Normally, this
constituent is not considered likely in urban areas. However, past land uses such as
agricultural activity can leave residues that may manifest themselves during runoff events.

Purgable Organics- Sampling and analysis was conducted at Site 1 during the first flush
sample of the first precipitation event. Sites 7 and 8 were sampled on 06 August 1997. No
purgable organics were detected in the sample. The USGS station at Indian Bend Wash
does not measure purgable organics, and the empirical equations do not calculate a value
for that constituent. Limited analysis available at the station at Salt River and Priest Road
indicates trace amounts of purgable organics. This analysis was included based on past
and present land use in the study area. The lack of detectable levels does not necessarily
indicate the area is free from these potential contaminants.

Priority Metals - This analysis was conducted for all 13 priority metals at all four original
sites and for both precipitation events. Sites 7 and 8 were sampled once on 06 August
1997. Copper, nickel and zinc were detected at various sites. Copper was detected at all
four sites (during various sample events) in values ranging from 0.071 mg/L to below
detection levels. Zinc was detected at all sites (in various sample events) with levels of
0.60mg/L and below. Nickel was detected at Site 3 in the first-flush sample of precipitation
event 2 at a level of 0.076 mg/L. In all instances for all three detected metals, the first-flush
sample was higher than the second sample.

Copper concentration values for Sites 1 and 2 were compared to water quality station
09512165 located at Salt River/Priest Drive. Measured levels of copper concentration at
this station were below 0.1 mg/L, which compares with the sampled and calculated results.

Copper concentrations from Sites 3 and 4 were compared to values at the station on
IBW/Curry. Peak values for this USGS station were higher than any value calculated or
sampled. Average values were comparable.

Zinc values at the USGS stations averaged 0.11 mg/L with a peak of 0.6 mg/L and a
minimum value of 0.003 mg/L. Calculated values range from 0.18 to 0.12 mg/L. Sampled
data compares favorably with both the calculated and existing data. It should be noted that
existing data at the Salt River/Priest Drive station was incomplete.
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- - - - - - - - - - - - - - - - - - -
Table 2 - Stormwater Quality Analysis for Field Sampled Sites

Inorganic Non-Metals Oil and Grease 413.1 No Flow NoHow 4.7 2.2 4.8 ND
(mgIL) SM2S40D No Flow NoHow 30 14 24 5.2

300.0 NT NT
300.0 NT NT
300.0 NT NT

NT NT
NT NT

LEGEND:
TSS - Total Suspended Solids
COD - Chemical Oxygen Demand

ND - Not Detected
NT - Not Tested

Kimley-Hom and Associates, Inc.1KVL Consultants, Inc.
STP Papago Regional Flood Control Project - Recommended Plan
Appndxbr.doc

Samples:
Event 1 Samples taken 02/25197

Event 2 Samples taken 04/02197

Event 3 at sites 5 & 6 - only mid-event sample
To be sampled at first "summer monsoon event"
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- - - - - - - - - - - - - - - - - - -
Table 3 - Empirical Calculations for Sample Sites

k:\-dvi\091131ro.en~.xls

Kimley-Hom and Associates, Inc.1KVl Consultants, Inc.
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- - - - - - - - - - - - - - - - - - -
Table 4 - Comparison of Sampled, Empirical and Existing Data

Priority Metals
0.071/0.021 0.017/0.013 0.030/0.02 NDIND 0.02 0.02 0.01 0.02 0.13 0.026 0.005

Copper (mgIL) 0.053/0.039 No Flow 0.062/0.022 0.0261ND 0.02 0.02 0.02 0.02 0.058 0.019 0.002

0.32/0.073 0.054/0.035 0.060/0.13 0.0 I2IND 0.13 0.12 0.12 0.13 0.6 ill 0.01

Zinc (mgIL) 0.25/0.25 No Flow 0.15/0.097 0.211ND 0.17 0.16 0.16 0.18 0.003 0.003 0.008*

NDIND ND NDIND ND NC NC NC NC 0.057 Q:Q!l 0.001

Nickel (mgIL) NDIND No Flow 0.0761ND ND <0.01 <0.01 <0.01 *

*Limited Data

Kimley-Hom and Associates, Inc.lKVl Consuftants, Inc.
STP Papago Regional Flood Control Project - Recommended Plan
Appndxllr.doc

k;l-civill09113100lenvrlsample.xls
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Constituent loads for nickel are not calculated by the empirical equations. The water quality
stations data indicate nickel levels varying from a peak of 0.057 mg/L to 0.001 mg/L, with
an average of 0.011 mg/L. Nickel was detected at one site at a level (0.076 mg/L - at Site 3
during the first flush of the second event) higher than the peak at the USGS station. No
other samples detected nickel.

Semi-volatile organics • No semi-volatile organics were detected in the sampling regime.
The empirical equations do not calculate values for semi-volatile organics, and the USGS
station does not measure the constituent. Again, this analysis was included in response to
past and present land use in the study area. This limited sampling should not be
considered sufficient to conclude that the area does not contain levels of these
contaminants.

Oils and Greases - Sampled data during the winter/spring period ranged from a peak of
7.8 mg/L to a minimum of 2.0 mg/L. Sites 7 an 8 (August samples) were near the midpoint
of that range. The majority of the sites exhibited higher levels of oils and grease on the
first-flush sample. However, Site 1 and Site 3 exhibited higher second sample readings.
Site 1 had a higher second sample during the second precipitation event, and Site 3 had a
higher second sample during the first precipitation event. One potential reason for this
apparent abnormality might be low flows during the first-flush sample that had yet to flush
the oil and grease from the sub-basin. It also might indicate that the oil and greases are
entering the discharge stream in the upper end of the basin or other reasons (such as
detention areas) are contributing to increasing the lag time of the runoff.

The empirical equations do not calculate oil and grease levels. The water quality stations
had consistent readings less than 1 mg/L, with the exception of one reading of 9.0 mg/L at
the 24th Street/Salt River gauging station. All of the sample sites (with the exception of Site
4 which had non-detectable levels of oil and grease except for one first-flush sample) have
first-flush and second sample levels that are higher than those recorded for the gauging
stations.

Total Suspended Solids (TSS) - Sample data for total suspended solids ranged from a
peak of 99.2 mg/I to a minimum of 2.4 mg/L. Sites 1 and 2 (discharging to Salt River) had
higher values than Sites 3 and 4 which discharge to IBW. In two instances during the first
precipitation event at Sites 1 and 3, the second sample revealed a significant increase in
TSS when compared to the first-flush sample (one other sample at the second event at Site
4 was slightly higher, but the increase was not significant). Sites 7 and 8 were only
sampled once during the 06 August storm. The remainder of the sampled sites revealed a
first-flush sample with higher TSS values than the second sample. Again, the cause of the
increased levels in the second sample is unclear but may be the result of low velocity flows
during the onset of the runoff event.

The empirical equations calculate TSS values that are significantly greater; the peak value
is calculated at 302.16 mg/L and the minimum level is 186.45 mg/L. Existing data at the
IBW/Curry Station indicate that TSS levels (recorded as Residue Total at 105 degrees. C,
suspended) vary from a recorded peak of 920 mg/L to a minimum of 9 mg/L with an
average value of 215.5 mg/L. It should be noted that the TSS value of 9 mg/L, recorded at
the USGS station, is relatively inconsistent with the other values. The remaining USGS
station values noted are 30 mg/L or higher. The sampled values for Sites 3 and 4 are lower
than the calculated value and the average USGS station data for the receiving water. If the
unusually low value of 9 mg/L is removed, the TSS data from the sampling sites compares
favorably with the low value for existing IBW data.

Sites 1 and 2 also compare favorably to existing data from the Salt River/Priest water
quality station. Peak sampling values for Sites 1 and 2 are in the mid to upper 50 mg/L
range, calculated by values ranging from 218.79 to 203.99 mg/L, and the gauging station
records average values of 298.2 mg/L (peak 440.0 Mg/L, minimum 1,800 mg/L).
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Nitrate as N - Nitrate as N was measured at Site 1 for the first precipitation event. The
values recorded are 2.6 mg/L first-flush and 0.4 mg/L second sample. Nitrate as N
measured at the Salt River/Priest station has a peak discharge of 0.220 mg/L and a
minimum discharge of 0.110 mg/L. The average of the values for the station is 0.164 mg/L.
Sample results indicate nitrate concentrations are greater than recorded values. However,
sample data is limited to one event and may not be representative of levels in the study
area.

Nitrite as N - No Nitrite as N was detected in the sampling of Site 1 (the only site sampled).
Values recorded at the Salt River/Priest station vary from 0.050 mg/L to 0.010 mg/L. The
empirical equations calculate values for total nitrogen and nitrogen-ammonia plus organic.
These values range from a high of 3.51 mg/L of total nitrogen to a minimum of 2.20 mg/L;
while nitrogen (ammonia and organic) ranges from a high of 2.61 mg/L to a minimum of
1.53 mg/L.

Sulfate - Sulfate was measured at Site 1 for the first precipitation event and at Sites 7 and
8 for the summer storm. Sulfate concentrations were noted as 43 mg/L for the first sample
and 3.3 mg/L for the second sample. Sulfate concentrations at Site 7 were recorded as 24
mg/L and 0.28 mg/L at Site 8. The empirical equations do not calculate a value for sulfate.
Sulfate values at the Salt River/Priest station vary from 72.0 mg/L as a peak to 20 mg/L at a
minimum. The average value at the Salt River/Priest station is 48.8 mg/L.

Total Cyanide - Cyanide was not detected in the samples taken during precipitation event
one at Site 1 nor at Sites 7 and 8. 80th water quality stations report cyanide levels below
0.010 mg/L. The empirical equations do not estimate cyanide levels.

Total Phosphorus - Total phosphorus was measured at Site 1 during precipitation event
one and at Sites 7 and 8 during the summer storm. The first-flush sample levels were 0.5
mg/L, and the second sample's concentration level was 0.32 mg/L of phosphorus. Site 7
had a phosphorus value of 0.57 mg/L and Site 8 had a value of 0.28 mg/L. Calculated
values for phosphorus ranged from 0.45 mg/L for a peak to 0.34 mg/L for a minimum value.
Values recorded at the Salt River/Priest station range from a peak of 1.90 mg/L to <0.20
mg/L; with an average value of 0.59 mg/L.

Fecal Coliform (MPN) - Fecal coliform was measured at all four original sampling sites and
at the two additional sites. Values range from greater than 1600 colonies/100ml to 30
colonies/100m!. The empirical equations do not calculate fecal coliform. Fecal coliform
data is available from the Salt River/Priest station where values range from 290 to 100
colonies/100m!. It should be noted that the samples were analyzed based on a procedure
that results in a maximum probable number (MPN) and not necessarily an actual population
count.

Chemical Oxygen demand (COD) - Sampled data indicates COD values from 244 mg/L
during the first flush of an event to 30 mg/L for the later sample. Calculated values for this
constituent vary from 115 mg/L to 195 mg/L. Sample site 7 had the highest value for COD.
The mean COD value for all sampled events is 120 mg/L. Existing water quality data at the
existing stations ranged from a peak of 330 mg/L to a minimum of 13 mg/L.

Site 3 has the highest COD value during the first-flush event of the second precipitation
event. The recorded 240 mg/L is lower than the value recorded at peak in 18W. Sites 1
and 2 have higher COD values than the values recorded for the Salt River/Priest water
quality station.
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Summary and Recommendations
While the results of the analysis appear to indicate that no acute stormwater quality issues within
the study area are evident, further analysis may be required. The limited sampling regime and the
statistical uncertainty of the empirical data require that these conclusions and recommendations be
considered preliminary. Additional sampling or monitoring requirements will most likely be required
for NPDES permitting.

While no acute issues were noted, several chronic problems may require action to prevent
cumulative impacts to area water quality. All sampled sites exhibit oil and grease levels that are
greater than the levels in the areas measured by USGS stations. Further consideration should be
given to implementing methodologies to contain oil and grease in this area. These control
measures could be point-source specific physical containment measures or management controls.
Areas immediately adjacent to Sites 1 and 2 appear to be more sensitive to oil and grease then
other discharge points. It may be prudent to prioritize oil and grease control measured in these
areas. It would appear that while the oil and grease discharge is a potentially detrimental factor in
the immediate area's discharge, it does not have an immediately recognizable effect on receiving
water discharge quality. The long-term cumulative effects of this discharge on the immediate
vicinity and the overall discharge stream are unclear.

Additionally, several sites note TSS levels in first-flush samples (assuming as discussed earlier that
the higher numbers noted in the 2nd flush are related to flow volumes) that are noteworthy. This is
most likely a function of the arid environment and particulate build-up. Given the potential for
particle born pollutants, structural treatments (Le., storage facilities, stilling basins, sediment traps)
should be considered to reduce suspended solids in the discharge stream.

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

Kimley-Hom and Associates, Inc.lKVL Consultants, Inc.
STP Papago Ragional Flood Control Project - Recommended Plan
Appndxbr.doc

8-16



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

Sampling I Analysis of Regime Alternatives

Kimley-Hom and Associates, Inc.lKVL Consultants, Inc.
STP Papago Regional Flood Control Project - Recommended Plan
Appodxbr.doc

B-17



;..... .-.

; ...

i, ,

....

. . i·..

;..t~.... ". "

'." .' '"
'.M·... ; •..; .~: ... "'/"t-: .....

flOOD CON1RQlOiS"ffi\CT
RECEiVED .

"JAN 23 1997

\1.....;.~;~1.;:.-

~~ ::~ :;>:
;.. ,:.~.,.:, . a.....c:;-.---

... ,.:- '~.~

:.-,:-~~~,~,~~~~:;~~ f,~lli~~:'· '..

l)~i~~~' );

- " ....-' . .' "'''''' . g~~.~.,
-SUbsequent:' our;later~ ";Ifthe precipitatioo~~,1":;~J':;"':'''~''''r

eventdoes noto.cODt:inlie-Iorig·enOtigh for the second sample a non- L
first flush sample' will be'obtained from the next precipitation
event.

•

•
TEL 602 944 5500
FAX 602 944 7423

There are num:rous variabl~..:&~~~~..~~ ~,~?,~pling pro~. 1?e sampl~g,:i~:);;?~i~?t:
schedules proV1d~pelow~;,;p,t;pV14e;a~9!']~ncebetweensCientific samP~~J':~!:';~;:'::<';: ':;~, .'. A,,::i':;' ''i;';';

protocOl;the:needtfonnro .}'$., '. t, "".t·~·~tingency.in:,th'e:eventproQleJii? ~~T1.~;'~;fr~;;

areas develop,~i$(rithe'" :tt ~1ii,' .:thebudget"established f()rr:<'j.:;:,;;~;5r;::,;:~::
sampling. CertaiIlparametp1Jt regime and are listed beloVi'>\ri ·:'+' ..:~/'i};
The proposed SainpliItg ;llifopo.. ""pling'sitesm;also described!·~ltt4:-i~~~;~?t:~·~·:
below:··".).;· '; 4·r:tti·r~:;~t~~;·::!~~"""~ <:~:"';~~:

"... ", :f':'" ~ ~q:j" ,;: ,,; '. :,. !....~:.:!, .'

···~f~ ...·J'1'M&:~onfor ~'areas d1at~f;~I~I~
identi:fiedin~~;field ~~iSSmice 'and during public/agency:' :t!:,"'{' :.j.>' r~:~,,;,;~;i~\
.. " • :... ;:~"" ".' '. .. ,:-.t,.~ ~. . "'t ;J.:,\ ~ .
scopmgm. .
. ," ..'-"

Subj: STP PapagoADMP.AAX131.00 ;,);~.,< i> .,.,

Water Quality Anal~raslG~~ji rl~'t~"i-; '..".:·'·:l:·':~:;-;:·:';:

Dear Mr·Cle~~~ '. "'. ..;~~:!,'"c'''''. "" . . . .:, ~"..".~:~tl~'i..\\~
Based on the ·~g:water~". W~dahffiei(lreconnaissanceinfonnation and" !,.,... t!'.~ • . ' •• '."'.':'J"""'<";~-;~

public identified problem areas;~~ebu sarnplfug scenarios have been developed. ' '. ., .
TIlree possible sampling schemesmvebeeit deVeloped that will measure identified'
areas ofconcern and provide additional information as to water quality in the study
area.

Mr.H~'SCott ctertient
Maricopa County Flood Control ])istrict
2801 'UT D . S ..... "S' ."

VY est w:ango treet ":'~J(:,.,'i" ,.

Phoenix. AZ8S009:" .: ,;3~t{lH
'. '»~i/ ....

I
I
I
I
I
I
I
I
I
I
I
I ·'"t,

I
I
I

I
I~

I



Kimley-Horn
and Associates. Inc.
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• All samples will be obtained from precipitation induced runoff, no
artificial flushing will be employed to obtain samples.

• All sampling will adhere to the standard stonn .water sampling
protocol as outlined in the EPA's NPDES Stonn Water Sampling
Guidance Document.

None ofthe three sampling regimes proposed provide sampling as
complete as is nonnally required for NPDES pennit application.

Potential Sample Sites

The following sites were identified as potential sampling points. These sites
represent discharges from several ofthe different sub-basins identified within the
study area. Based on the final selected sampling regimes, a subset ofthese potential
sites will be used. Sites I and 2 were identified based on public and agency
concerns involving the potential of specific discharges from that area. Where
possible the s~pleswill be taken from existing culverts at the sites.

Site I at inlet end ofa48 inch CMP at McDowell Road immcdhitely west
I . .

ofCross-cut Canal. .

Site :2 the discharge end ofa 30 inch RCP crossing the Cross Cut Canal on
the PERA Club site.

fte 3 at a pipe at the east end of2nd Street where it outfalls into the golf
course in Indian Bend Wash (IBW). .

;:

.;e 4at a box culvert at 48th Street and· Earl Road (outside of the study
area - discharges to Old Cross Cut Canal) .

Site 5 at a pipe at the east end of Oak Street where it outfalls into EI
Dorado Park in IBW.

Site 6 at a pipe immediately south ofMcKellips Road where it outfalls into
Rio SaladoGolfCourse in lBW.

The following three sample regimes are designed to be completed for the $15000.00
budgeted in the STP-Papago study:

Recommended Sampling Regime

This regime would sample the first four sites listed above (Sites I. 2, 3 and
4). It proposes to sample two precipitation events, and provide two
samples from each site, a first flush (within 2 hours of the start of the
runoff) and another sample later in the flow event). It would not complete
the full "standard NPDES" analysis (see Regime 2 for a listing of the
analysis included in the "standard NPDES" group) for all of the sites. Site

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



Alternative Regime B

Alternative Regime A

Kiniley-Hornand Associates believes the recommended regime would provide the
best level of information while staying within the. parameters discussed above.

This regime provides the most raw data and the largest group of analysis
ofany of the regimes. It may be useful for background information for the
study required for NPDES permit activity but does not allow for a
competitive review between two events. Three of the proposed sites
discharge to Indian Bend Wash, an area that has existing water quality
information available from a USGS station to the south.

Mr. H. Scott Clement. January 20. 1997. Page 3

This regime involves sampling each ofthe listed six sites for the following
constituents~ volatile organics, semi-volatile organics, cyanide. total
phenols, priority pollutant metals, oil and grease, anions. and total
suspended solids, the "standard NPDE~ analysis group. .111is regime
collects samples at each site at one precipitation event. Two samples (a
first flush and a later sample) will be obtained for the single precipitation
event sampled.

Regime B does not provide as large a geographic sampling as Regime A or
the Preferred Regime. It is possible that land use data may indicate
potential water ,quality issues in areas not sampled. It also does not provide
a contingency budget in case additional sampling is indicated. It does
allow for the comparison oftwo precipitation events and thus increases the
chance of an anomalous analysis skewing the results. .

Alternative Regime B would provide analysis for the full NPDES sampling
group as noted in Alternative Regime A. It would sample sites I. 2 and 3
ur ~. A decisiun as to which of sites 3 or 4 is the most advantageous is
required prior to sampling. Sampling 'would be conducted for two
prec,ipitation events, and the sampling of first flush and a later sample for
each event would be as the other regimes.

I would have the full "standard NPDEStl analysis completed for the first
storm and a reduced analysis group for the second storm. The -remainder
ofthe ~ple sites would have a reduce analysis group that would include
oil and grease, total suspended solids, priority metals and· possibiy fecal
bacteria and chemical oxygen demand (depending on budget constraints).
These are the constituents normally found in areas with a high percentage
of impervious surfaces. This regime provides for a limited geographic
sample area (more limited than Alternative Regime A butless limited thari
Alterative Regime B) It also provides for sampling of two precipitation
events at four sites, thus reducing the chance ofan anomalous result for a
single precipitation event skewing the results.

Kimley-Horn
and Associates, Inc.r·~=n
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K.~11.;100\E:"\·R·.WATFR i'!h)

Once you authorize this work, by signing below, our sampling staffand laboratory
can be alerted for the next significant precipitation event. Please contact oUf office
with any questions or requests for clarification.

t
... ',' ....

Mr. H. Scott Clement. January 20. 1997, Page 4

[)JP/pac

Sincerely,

.'kcepted:

. Kimley-Horn
and Asso~iates, Inc.

~
'. LEY-HORN AND ASSOCIATES, INC..td'// "..-----". z,~ v...{~ .

~ I
Doug P asencia, P.E. .
Prt)ject Manager

"
.,
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Results of Basin Outfall Empirical Calculations
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- - - - - - - - - - - - - - - - - - -
Pollution Index Storm Runoff Constituent Loads, Volumes, and Mean Concentrations

for Selected Basins in STP Papago Project Area
Storm: February 27,1997

(LUI)

(LUN)

MAR)

3.11

7.11 7.11 7.11

39.5

7.11 7.11 7.11 7.11

24.54

7.11 7.11

43.06

7.11

70.46

7.11

72.78

7.11

71.13

7.11

30.57

7.11

10.86

7.11 7.11 7.11 7.11

Pounds 487.8 53.4 53.4 1,252.2 456.6 202.4 299.6 237.5 595.5 443.3 478.5 665.8 1,546.7 265.1 3,115.8 200.6 117.1 86.5

Nitrogen, ammonia plus organic, tolal Pounds 10.6 1.6 1.6 18.1 8.0 5.1 6.2 4.7 11.7 11.7 15.5 18.5 21.8 5.2 42.3 5.5 3.6 2.8

Phosphorus, dissolved Pounds 0.29 0.12 0.12 0.40 0.27 0.21 0.24 0.21 0.31 0.29 0.31 0.35 0.43 0.22 0.58 0.21 0.17 0.15

copper, lolal recoverable Pounds 0.06 0.01 0.01 0.05 0.03 0.02 0.02 0.01 0.05 0.11 0.13 0.15 0.08 0.02 0.36 0.04 0.02 0.01

Zinc, tolal recoverable Pounds 0.86 0.18 0.47 0.32 0.26

~Ii
.m ',96.843 .. 4:§fcl61~~B?g)1lO~1

1Add 1 to the value for impervious area, industrial land use, and commercial land use for use in the equation; add 2 to the value for undeveloped areas.

Dissolved solids 7318 71.36 71.36 82.18 80.12 71.98 76.60 78.58 75.26 68.04 62.45 65.29 82.10 78.63 80.44 69.82 68.37 67.91

Nitrogen, ammonia plus organic, tolal mg/L 1.59 2.17 2.17 1.18 1.40 1.82 1.57 1.56 1.48 1.79 2.02 1.81 1.16 1.54 1.09 1.90 2.10 2.20

Phosphorus, dissolved m I L 0.04 0.16 0.16 0.03 0.05 0.07 0.06 0.07 0.04 0.04 0.04 0.03 0.02 0.07 0.01 0.07 0.10 0.12

copper, tolal recoverable mglL 0.01 0.01 0.01 0.00 0.01 0.01 0.01 0.00 001 0.02 0.02 0.01 0.00 0.00 0.01 0.01 0.01 0.01

Zinc, lotal recoverable mg/L 0.13 0.24 0.24 0.10 0.14 0.16 0.15 0.16 0.12 0.13 0.12 0.11 0.10 0.16 0.08 0.16 0.19 0.20

k:\-civiI\09113100\enV1'\PoUindx.xls FEB 27 Page 1 7f2SI97. 8:14 AM



- - - - - - - - - - - - - - - - - - -
Pollution Index Storm Runoff Constituent Loads, Volumes, and Mean Concentrations

for Selected Basins in STP Papago Project Area
Storm: February 27,1997

; .
(LUI) 1 1 1

• rr:tf5 ~} ",1 1" e;f' ~< ~. ~ ~

(LU~9 3.63 2.25 1 39.5 24.54.~ i.- c ~j. "4(, : ·1
MAR) 7.11 7.11 7.11 7.11 7.11 7.11 7.11 7.11 7.11 7.11 7.11 7.11 7.11 7.11 7.11

Pounds
!W~tar " r't'",' t" " w...~ •. Pounds

N~rogen, ammonia plus organic, total Pounds
Flhps . S. to ,~ • ,Pounds
Phosphorus, dissolved Pounds

d iu • ola v. b • ounds

copper, total recoverable _p",o~u;.;,n;;;d;s ...,.,.....~.;,;;..........-i0....1;..;5"""....."'"'.....
Lead to I recovera Ie·. ounds O.
Zinc, total recoverable Pounds

Siorm MOl{ .' •Ii; .
'Add 1 to the value for impervious area, industrial land

" ~"'~

mg IL 71.67 76.05 78.03 73.59 70.77 65.29 73.30 65.85 71.89
:2.3 - ' 2.

mg/L 1.61 1.40 1.64 1.68 1.60 2.02 2.07 1.13 1.33 1.73 1.50 1.49
:1 ~ 6. ~.

4,14 Q;3 ,3' :~. ~j('

0.04 0.03 0.08 0.04 0.05 0.11 0.15 015 0.02 0.04 0.07 0.05 0.06
fi] 0.00 ·,,<;(l:(ji):.<·. 0.00 O. ., .0. 4i1o,~"\¢O.

'" '-~f,O_.. .. 000 iiilO,O 0]0
0.01 0.01 0.01 0.01 0.02 0.01 0.01 0.01 0.00 0.01 0.01 0.01 0.00

Zinc, total recoverable mglL 0.12 0.11 0.18 0.18 0.13 0.13 0.19 0.12 0.22 0.22 0.10 0.13 0.16 0.14 0.15 0.12 0.12 0.11

k:\.<:MI\09113100\envr\Pollindx.xls FEB 27 7126/97,8:14 AM



- - - - - - - - - - - - - - - - - - -
Pollution Index Storm Runoff Constituent Loads, Volumes, and Mean Concentrations

for Selected Basins in STP Papago Project Area
Storm: February 27, 1997

Drainage Area [mi2]
~ IVPtlS re
Land Use - Industrial [%J1
L - seTI:omme 0, • "

(DA)

(LUI)
~ l:.

1
m

0.55
8·

1
2.27.

0.12
3

3

0.05
e it

1
.8.

Land Use - Undeveloped [%J1
- ",' e ·2 ..-

Mean annual rainfall in

Dissolved solids
~n "~

Nitrogen, ammonia plus organic, total
Phos s total
Phosphorus, dissolved
fad 'u .' 1 e<;OVe b
copper, total recoverable
Lead Iota recoverab
Zinc, total recoverable

Storm I}/nolf • .''''< .'

(LUN)

Pounds
.' .oun $

Pounds
d

Pounds
n

Pounds
nds

Pounds

72.78.,
7.11

715.7
-27:
20.7

2·
0.37
0.01 ,.
0.18
0.41
1.27

192,038

71.13
• J,;,,;

7.11

30.57

7.11

10.86

7.11 7.11 7.11 7.11

3.63

7.11

2.25

7.11 7.11 7.11

21.08

7.11 7.11 7.11

1Add 1 to the value for impervious area, industrial land

1.56
O.

0.01 0.01 0.01

0.04 """""" "0;';'0r.-3"""_;;,;0'.;;.08".""""",,,,.
:00."" 0 0

1.53

0.01

0.11
o

0.01

2.00
04 •
0.09

.0:00'

mg/L
I

~ay biological oxygen demand

Dissolved solids

R1=SULTING CO~C&lT8Ar/O

Ch iCa 0 en

Nitrogen, ammonia plus organic, tolal mg I L 1.72
h s.,o I <0 .35\

I~P~h@o~sPill'~rno~~ru~s~,d~iS~S~o~lv~ed~~~:"~E~m~grrlL~II!.[[0.03
1S:""(jij)IYm.1Ql!!I~t!!S9Ye_ I
copper, total recoverable mg I L

Zinc, total recoverable m IL 0.11 0.09 0.15 0.08 0.15 0.18 0.19 0.12 0.11 0.17 0.17 0.12 0.13 0.18

k:\-civlN>9113100\envr\Pollindx.lds FEB 27 Page 3 7n.8197, 8:14 AM



- - - - - - - - - - - - - - - - - - -
Pollution Index Storm Runoff Constituent Loads, Volumes, and Mean Concentrations

for Selected Basins in STP Papago Project Area
Storm: Apri/21, 1997

(LUI) 1 1 1 1 1 1 1
2~48 11 '·3.5", 6, 6 .2 . 6-6 h

(LUN) 3.11 1 39.5 1 24.54 43.06 70.46 72.78 71.13 30.57 10.86 1 1
t 1 •'1 . 1.44 ~ .4=4-. .44 ~.. .4

MAR 7.11 7.11 7.11 7.11 7.11 7.11 7.11 7.11 7.11 7.11 7.11 7.11 7.11 7.11 7.11 7.11 7.11

'Add 1 to the value for impervious area, industrial land use, and commercial land use for use in the equation; add 2 to the value for undeveloped areas.

0.17 0,32 0.27 0.16

copper, total recoverable mg I L

m IL

0.01 0.01 0.01

0.32

0.00

0.14

0.01

0.18

0.01

0.22

0.01

0.20

0.00

0.22

0,01

0.16

0.02

0,17

0.02

0.16

0.01

0.15

0.00

0.13

0.00

0.21

0,01

0.11

0.01

0.22

0.01

0.25

0.01 0.01

k:l-civino91131 OOlenvr\Pollindx.xls APR. 21 Page 4 016



- - - - - - - - - - - - - - - - - - -
Pollution Index Storm Runoff Constituent Loads, Volumes, and Mean Concentrations

for Selected Basins in STP Papago Project Area
Storm: Apri/21, 1997

Pounds 554.2 119.4 118.5 323.5 290.6

0.03

0.30

12.0

7.11

0.06

0.24

7.11

10.28.5

0.21

0.06

7.11

6.4

0.05

0.20

7.11

43.06 70.46 72.78 71.13

6.5

0.02

7.11

0.21

2.6

0.01

0.15

7.11

24.54

3.4

0.01

0.16

7.11

2.8

0.01

0.14

7.11

4.4

0.01

7.11

0.19

9.9

0.28

0.02

39.5

7.11

0.9

0.09

36.4 854.3 311.5 138.1 204.4 162.0 406.3 302.4 326.5 454.3 1,055.2

7.11

0.9

0.09

0.00 0.00

36.4

7.11

5.8

0.20

0.03

3.11

7.11

1.7

0.01

72.7 332.8

0.11

7.11

5.1

0.19

0.04

7.11

6.2

0.03

0.20

7.11

21.08

2.0

0.13

0.02

7.11

2.0

0.01

0.13

7.11

2.25

7.11

Pounds 0.06

Pounds 0.24

Nitrogen, ammonia plus organic, total Pounds 8.3

copper, total recoverable

'Add 1 to the value for impervious area, industrial Ian

mg I L 55.37 119.20 119.92 81.71 81.32 177.50 76.36 251.82 251.82 39.54 69.49 123.88 92.34 100.56 66.11 89.03 96.62 76.30 35.46

.PJ'RiJ".§Ilmm:~JJUB.?BAR"'4jT.........-·gI13.18••:p;m-~D2J
mg/L 121.83 125.00 124.81 112.95 117.90 113.37 117.24 114.33 114.33 131.65 128.36 115.31 122.72 125.89 120.57 109.01 100.05 104.60 131.52

1.82 2.12 2.12 2.18 2.07 2.61 2.05 2.81 2.81 1.53 1.81 2.35 2.04 2.02 1.92 2.32 2.61 2.34 1.49

0.05 0.14 0.14 0.07 0.08 0.17 0.07 0.27 0.27 0.04 0.08 0.12 0.10 0.11 0.06 0.07 0.07 0.05 0.04

copper, total recoverable mg/L 0.01 0.01 0.02 0.01 0.02 0.01 0.01 0.01 0.01 0.00 0.01 0.01 0.01 0.00 0.01 0.02 0.02 0.01 0.00

Zinc, total recoverable m IL 0.15 0.24 0.24 0.17 0.18 0.26 0.17 0.32 0.32 0.14 0.18 0.22 0.20 0.22 0.16 0.17 0.16 0.15 0.13

k:\-civi~09113100\envrlPollindx.xls APR. 21 Page 50f6



- - - - - - - - - - - - - - - - - - -
Pollution Index Storm Runoff Constituent Loads, Volumes, and Mean Concentrations

for Selected Basins in STP Papago Project Area
Storm: Apri/21, 1997

~6

30.57 10.86 3.63 2.25 21.08
,'1. 4 ''>" .-.. > ~

;rn
-~ ,it

7.11 7.11 7.11 7.11 7.11 7.11 7.11 7.11 7.11 7.11 7.11 7.11

is, " ,. ,'N,O(g6,,-cqlj
G Yo"j /1 ~' '"
5-day biological oxygen demand Pounds 136.20 417.31 159.02 129.43 113.82 244.48 251.87 113.82 113.82 234.03 200.45 113.82

Pounds 119.4 118.5

o nd§
Pounds 2.0

o n's
Pounds
Pou 5
Pounds
Pounds.·
Pounds 0.30 1.77 0.26

.~ IB, 23,012 2&f>~r~". :19,615","'''
'Add 1 to the value for impervious area, industrial Ian

..~
:~

81.71
.7~

~03

mg/L 109.53 125.00 124.81 112.95

m
mg ~L 1.41 2.46 2.71 2.85 2.08 1.82 2.12 2.12 2.18

" ,0: 0 ' \0 '10. a Q ~ 3' 0 ·0 0,
0.02 0.12 0.16 0.19 0.06 0.05 0.14 0.14 0.07

copper, total recoverable mg/L 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.01 0.02 0.01
''1fj

Zinc, total recoverable m IL 0.21 0.11 0.22 0.25 0.27 0.16 0.15 0.24 0.24 0.17 0.18 0.26

k:l-eivin091131 OOlenvnPollindx.xls APR. 21 Page 6 016
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Chain of Custody I Documentation of Lab
Results

Kimley-Hom and Associates, Inc./KVL Consuttants, Inc.
STP Papago Regional Flood Control Project - Recommended Plan
Appndxllr.doc
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Due to shipping problems, extractions for Methods 608 and 625 were performed beyond the holding time.

Burbank

CA084
Certified

Certified
Certified
NV052

Las Vegas

Reno Division
1030 Matley Lane· Reno, Nevada 89502

(702) 348-2522 • Fax: (702) 348-2546
1-800-368-5221

Certified
Certified
NV033

Date

Reno

NEL ORDER ill: P9708007

Idaho
Montana
Nevada
Washington

I

I~~

KIMLEY - HORN & AS!'OI""
PHOENIX, AZ .;, v.

Las Vegas Burbank
AZ0518 AZ0325
2002 1192
Certified Certified

AZ0520
1707
Certified

Kimlev-Hom
7600 N. 15th St. #250
Phoenix, AZ 85020
Bruce Wilcox

Reno • Las Vegas
Phoenix • Burbank

NEL LABORATORIES

CERTIFICATrONS:
Reno

~~,n
EileenM.Ferguson ~
Laboratory Manager

Arizona
California
US Army Corps
ofEngineers

Where applicable we have included the following quality control data:

Method blank - used to demonstrate absence ofcontamination or interferences in the analytical process.
Laboratory Control Spike (LCS) - used to demonstrate laboratory ability to perform the method

within specifications by spiking representative analytes into a clean matrix.
Surrogates - compounds added to each sample to ensure that the method requirements are met

for each individual sample.

ATfN:

Should you have any questions or comments, please feel free to contact our Client Services department at (602)
437-0099.

CLIENT:

PROJECT NAME: Kimley-Hom: MCFCD
PROJECT #: NA

Some results have been flagged as follows:

LA - Analysis performed by NEL Burbank.
LV - Analysis performed by NEL Las Vegas.

Attached are the analytical results for samples in support of the above referenced project.

Samples submitted for this project were not sampled by NEL Laboratories. Samples were received by NEL in
good condition, under chain ofcustody on 8/6/97.

Samples were analyzed as received.
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8/11/97
8/13/97
DH

I
-&LIENT: NEktt::~~RATORIES CLIENTID: tOCA'TION#5-1

IIJROJECT ill: Kimley-Hom: MCFCD DATE SAMPLED: 8/6/97
.rROJECT #: NA NEL SAMPLE ill: P9708007-01

LST: Semi-Volatile Or2anic Compounds by EPA 625, July 1993
METHOD: EPA 625 EXTRACTED:
~TRIX' Aqueous ANALYZED:
pUTION: 1 ANALYST:

ARAMETER
cenaphthene

Acenaphthylene

~
thracene

enzo (a) anthracene
enzo (b&k) fluoranthene

•

enzo (a) pyrene
enzo (g,h,i) perylene
utylbenzylphthalate

bis (2-Chloroethyl) ether

I s (2-Chloroethoxy) methane
's (2-chloroisopropyl) ether

bis (2-Ethylhexyl)phthalate

f
BromOPhenYI phenyl ether
Chloro-3-methyl phenol

-Chloronaphthalene
2-Chlorophenol

aChlorophenyl phenyl ether
~sene
Dibenz [a,h] Anthracene

l i-n-butyl phthalate
2-Dichlorobenzene (o-DCB)

1,3-Dichlorobenzene (m-DCB)

l
4-Dichlorobenzene (P-DCB)
,4-Dichlorophenol
,3'-Dichlorobenzidine

Diethylphthalate

14-DimethYIPhenOI
imethylphthalate

2,4-Dinitrotoluene

16-Dinitrotoluene
4-Dinitrophenol

Di-n-octyl phthalate

tuoranthene
uorene
exachlorobenzene

Result
,.,g/L

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Reporting
Limit
'IO·I1g!L
1O·11g!L
IO·I1g!L
IO·I1g!L
IO·I1g!L
1O·11g!L
IO·I1g!L
IO·I1g!L
IO·I1g!L
IO·I1g!L
IO·I1g!L
IO·I1g!L
50·11g!L
IO·I1g!L
IO·I1g!L
IO·I1g!L
20·11g!L
IO·I1g!L
IO·I1g!L
10·11g!L
IO·I1g!L
1O·11g!L
IO·I1g!L
IO·I1g!L
IO·I1g!L
IO·I1g!L
IO·I1g!L
IO·I1g!L
50·11g!L
IO·I1g!L
1O·11g!L
1O·11g!L
IO·I1g!L
IO·I1g!L
10·11g!L

PARAMETER
Hexachlorobutadiene
Hexachloroethane
Hexachlorocyclopentadiene
Indeno (1,2,3-c,d) pyrene
Isophorone
4,6-Dinitro-2-methyl phenol
Naphthalene
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
N-Nitrosodi-n-propylamine
N-Nitroso-Dimethylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenol
Phenanthrene
Pyrene
1,2,4-Trichlorobenzene
2,4,6-Trichlorophenol

Result
,.,g/L

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Reporting
Limit

10·11g!L
IO·I1g!L
IO·I1g!L
IO.IJ.g!L
1O.1J.g!L
IO·I1g!L
IO.IJ.g/L
IO.IJ.g/L
IO.IJ.g/L
1O·11g!L
IO.IJ.g!L
10·11g/L
10.1J.g/L
IO.IJ.g/L
IO.IJ.g!L
50.1J.g/L
IO·I1g!L
IO.IJ.g/L
1O.1J.g/L

I UALITY CONTROL DATA:

urrolate

2,4,6-Tribrornophellol

I FluorobiPhenYI
Fluorophenol

Nitrobenzelle-dS
.Terphenyl-dI4
.henol-dS

% Recovery

65
57
28
63
66
24

Acceptable Ramre

33 - 141
43 - 116
21- 100
35 - 114
33 - 141
10- 94

~ - Not Detected
.his report shall not be reproduced except in full, without the written approval ofthe laboratory.
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I
CLIEN I ill: LOCATION #6-1
DATE SAMPLED: 8/6/97
NEL SAMPLE ill: P9708007-02

Semi-Volatile Or2anic Compounds by EPA 625, July 1993
EPA 625 EXTRACTED:
Aqueous ANALYZED:
1 ANALYST:

-. NEL LABORATORIES
LIEN'!': KiIriley-Hom
ROJECT ill: Kimley-Hom: MCFCD

PROJECT #: NA

LST:
MElHOD:

ETRIX
'ILUTION:

8/11/97
8/13/97
DH

IARAMETER
cenaphthene

Acenaphthylene

-=
thracene

enzo (a) anthracene
enzo (b&k) fluoranthene

Benzo (a) pyrene

l enzo (g,h,i) perylene
utylbenzylphthalate

bis (2-Chloroethyl) ether

I s (2-Chloroethoxy) methane
's (2-chloroisopropyl) ether

bis (2-Ethylhexyl)phthalate

l
BromoPhenYI phenyl ether
Chloro-3-methyl phenol

-Chloronaphthalene
2-Chlorophenol

I-Chlorophenyl phenyl ether
IIhrysene
Dibenz [a,h] Anthracene

l i-n-butyl phthalate
2-Dichlorobenzene (o-DCB)

1,3·Dichlorobenzene (m-DCB)

f
4-DiChlorobenzene (p-DCB)
4-Dichlorophenol
,3'-Dichlorobenzidine

Diethylphthalate

14-DimethYIPhenOI
imethylphthalate

2,4-Dinitrotoluene

'

6-Dinitrotoluene
4-Dinitrophenol
i-n-octyl phthalate

j uoranthene
uorene
exachlorobenzene

Result
flg/L
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Reporting
Limit

IO.J1g/L
IO.J1g/L
IO.J1g/L
10. J1g/L
IO.J1g/L
IO.J1g/L
IO.J1g/L
10. J1g/L
1O.J1g/L
IO.J1g/L
IO.J1g/L
IO.J1g/L
50.J1g/L
IO.J1g/L
IO.J1g/L
IO.J1g/L
20.J1g/L
IO.J1g/L
10. J1g/L
IO.J1g/L
IO.J1g/L
IO.J.1g/L
IO.J.1g/L
IO.J.1g/L
IO.J.1g/L
IO.J.1g/L
lO.J1g/L
lO.J.1g/L
50.J.1g/L
lO.J.1g/L
IO.J.1g/L
lO.J.1g/L
lO.J.1g/L
lO.J.1g/L
1O.J.1g/L

PARAMETER
Hexachlorobutadiene
Hexachloroethane
Hexachlorocyclopentadiene
Indeno (1 ,2,3-c,d) pyrene
Isophorone
4,6-Dinitro-2-methyl phenol
Naphthalene
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
N-Nitrosodi-n-propylamine
N-Nitroso-Dimethylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenol
Phenanthrene
Pyrene
1,2,4-Trichlorobenzene
2,4,6-Trichlorophenol

Result
flg/L
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Reporting
Limit

IO.J.1g/L
lO.J.1g/L
IO.J.1g/L
10. J1g/L
lO.J1g/L
1O.J.1g/L
1O.J.1g/L
IO.J1g/L
IO.J.1g/L
IO.J1g/L
1O.J.1g/L
1O.J.1g/L
IO.J.1g/L
1O.J.1g/L
lO.J.1g/L
50.J.1g/L
lO.J1g/L
lO.J.1g/L
1O.J.1g/L

.UALITYCONTROL DATA:

~rroeate
2,4,6-Tribromophenol

I F1uorobiPhenYI
Fluorophenol

Nitrobenzene-dS
• Terphenyl-dl4
renol-dS

% Recoyery

74
57
29
57
76
24

Acceptable Ranee

33 - 141
43 - 116
21- 100
35 - 114
33 - 141
10- 94

~ - Not Detected
.his report shall not be reproduced except injull, without the wriUen approval ofthe laboratory.
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DH
8/11/97
8/13/97

I

~
L1ENT: NEi1li~~~~ATORIES

CLIENT ill: Method Blank
ROJECT ID: Kimley-Hom: MCFCD DATE SAMPLED: NA

.ROJECT#: NA NELSAMPLEID: 081197-E3-BLK

lEST: Semi-Volatile Or2anic Compounds by EPA 625, July 1993
METHOD: EPA 625 ANALYST:

IlfATRIX: Aqueous EXTRACTED:
L ANALYZED:

ARAMETER
cenaphthene

Acenaphthylene

~
thracene

enzo (a) anthracene
enzo (b&k) fluoranthene

•

enzo (a) pyrene
enzo (g,h,i) perylene
utylbenzylphthalate

bis (2-Chloroethyl) ether

l is (2-Chloroethoxy) methane
is (2-chloroisopropyl) ether

bis (2-Ethylhexyl)phthalate

•

-BromoPhenYI phenyl ether
-Chloro-3-methyl phenol
-Chloronaphthalene

2-Chlorophenol
I-Chlorophenyl phenyl ether
~sene

Dibenz [a,h] Anthracene

l i-n-butyl phthalate
,2-Dichlorobenzene (o-DCB)

1,3-Dichlorobenzene (m-DCB)

•.

,4-DiChlorobenzene (P-DCB)
,4-Dichlorophenol
,3'-Dichlorobenzidine

Diethylphthalate

14-DimethYIPhenOI
imethylphthalate

2,4-Dinitrotoluene

1,6-Dinitrotoluene
,4-Dinitrophenol

Di-n-octyl phthalate
Ifuoranthene
11uorene

QUALITY CONTROL DATA:

Result
J1g/L
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

Reporting
Limit
10~gIL

10~gIL

10~gIL

10~gIL

10~gIL

10IlgIL
10~gIL

lO~gIL

IOllgIL
10~gIL

lO~gIL

10~gIL

50~gIL

10~gIL

10~gIL

10~gIL

20~gIL

lO~gIL

10~gIL

lO~gIL

10~gIL

10~gIL

10~gIL

10~gIL

lO~gIL

lO~gIL

lO~gIL

10~gIL

50~gIL

lO~gIL

10~gIL

10~gIL

10~gIL

10~gIL

PARAMETER
Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane
Hexachlorocyclopentadiene
Indeno (1,2,3-c,d) pyrene
Isophorone
4,6-Dinitro-2-methyl phenol
Naphthalene
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
N-Nitrosodi-n-propylamine
N-Nitroso-Dimethylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenol
Phenanthrene
Pyrene
1,2,4-Trichlorobenzene
2,4,6.Trichlorophenol

Result
J1g/L
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

Reporting
Limit
10~gIL

10~gIL

10~gIL

10~gIL

10~gIL

10~gIL

10~gIL

IO~g/L

lO~gIL

10~gIL

10~g/L

10~g/L

1O~g/L

10~g/L

1O~g/L

10~g/L

50~gIL

1O~g/L

10~g/L

10~gIL

% Recovery
69
76
42
77
94
30

rro ate
,4,6-Tribromophenol

2-Fluorobiphenyl

tFlUOroPhenol
itrobenzene-dS
-Terphenyl-d14

Phenol-dS

l-Not Detected
This report shall not be reproduced except in full, without the written approval ofthe laboratory.
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Acceptable Ranee
33 - 141
43 - 116
21- 100
35 - 114
33 - 141
10- 94



I

1
NEL LABORATORIES

LIENT: KiiDley-Hom
ROJECT ill: Kimley-Hom: MCFCD

.ROJECT #: NA

lEST: Priority 13 Metals
MATRIX: Aqueous

I

CLIENT ill: LOCATION #5-1
DATE SAMPLED: 8/6/97
NEL SAMPLE ill: P9708007-01

ANALYST: JL

~TER
tirnony

Arsenic

(

Ilium
admium

omium

topper

ead
ercury

Nickel

I lenium
'lver

Thallium

Imc

I
I
I
I
I
I
I
I

RESULT REPORTING
mgIL LIMIT D.F. METHOD DIGESTED ANALYZED
ND 0.05 mg/L 1 EPA 6010A 8/11/97 8/11/97
ND 0.05 mg/L 1 EPA6010A 8/11/97 8/11/97
ND 0.005 mg/L 1 EPA6010A 8/11/97 8/11/97
ND 0.Ql mg/L 1 EPA6010A 8/11/97 8/11/97
ND 0.01 mg/L 1 EPA 6010A 8/11/97 8/11/97

0.036 0.005 mg/L 1 EPA 6010A 8/11/97 8/11/97
ND 0.05 mg/L 1 EPA 6010A 8/11/97 8/11/97
ND 0.1 mg/L 1 EPA 7470A 8/11/97 8/11/97
ND 0.02 mg/L 1 EPA6010A 8/11/97 8/11/97
ND 0.05 mg/L 1 EPA6010A 8/11/97 8/11/97
ND 0.02 mg/L 1 EPA6010A 8/11/97 8/11/97
ND 0.1 mg/L 1 EPA6010A 8/11/97 8/11/97
0.19 0.01 mg/L 1 EPA6010A 8/11/97 8/11/97

I.F. - Dilution Factor

NO - Not Detectedris report shall not be reproduced except infull, without the ;ritten approvalo/the laboratory,



I

OJECTID:

i/-0JECf#:

lEST:
MATRIX:

I

ey- om
Kimley-Hom: MCFCD
NA

Priority 13 Metals
Aqueous

DATE SAMPLED: 8/6/97
NEL SAMPLE ID: P9708007-02

ANALYST: JL

~TER
til1lOllY

Arsenic

E
ll~;

ormum
Copper

~ury
Nickel

I lenium
lver

Thallium

rc

I
I
I
I
I
I
I
I

RESULT REPORTING
mgIL LIMIT D.F. METHOD DIGESTED ANALYZED

NO 0.05 mg/L 1 EPA6010A 8/11/97 8/11/97
NO 0.05 mg/L 1 EPA6010A 8/11/97 8/11/97
NO 0.005 mg/L 1 EPA6010A 8/11/97 8/11/97
NO 0.01 mg/L 1 EPA6010A 8/11/97 8/11/97
NO 0.01 mg/L 1 EPA6010A 8/11/97 8/11/97

0.020 0.005 mg/L 1 EPA6010A 8/11/97 8/11/97
NO 0.05 mg/L 1 EPA6010A 8/11/97 8/11/97
NO 0.1 mg/L 1 EPA 7470A 8/11/97 8/11/97
NO 0.02 mg/L 1 EPA6010A 8/11/97 8/11/97
NO 0.05 mg/L 1 EPA 6010A 8/11/97 8/11/97
NO 0.02 mg/L 1 EPA 6010A 8/11/97 8/11/97
NO 0.1 mg/L 1 EPA6010A 8/11/97 8/11/97
0.11 0.01 mg/L 1 EPA6010A 8/11/97 8/11/97

I.F. - Dilution Factor

NO - Not Detectedlis report shall not be reproduced except infull, without the ;ntten approval ofthe laboratory.



I
-Ir

lENT
: NEbni~~?:ATORIES

~OJECT ill: Kimley-Hom: MCFCD
,OJECT#: NA

lEST: Priority 13 Metals

CLIENT ill: Method Blank
DATE SAMPLED: NA
NEL SAMPLE ill: L08036-BLK

I
PARAMETER

lercury
RESULT REPORTING

mgIL LIMIT

NO 0.0002 mg/L

D.F.

1

METHOD
EPA 7470A

DIGESTED
8/11/97

ANALYZED
8/11/97

.,F. -Dilution Factor

L -Not Detected

This report shall not be reproduced except in full, without the written approval ofthe laboratory.

I 7

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



I

'

DENT: NE~~~~~ATORIES
ROJECT ill: Kimley-Hom: MCFCD

.ROJECT #: NA

lEST: Priority 13 Metals

eLlEN I ill: Method Blank
DATE SAMPLED: NA
NEL SAMPLE ill: L9708036-BLK

I
PARAMETER

aluminum
Ltimony
Arsenic

l arium
eryllium

Boron

E
admium

ci~
OIDIum

Cobalt

l opper
on

Lead

l agnesium
anganese

Molybdenum

•

ickel
otassium
elenium

Silver
.odium
.allium

Titanium

I
~adium

mc

RESULT
mgIL

NO
NO
NO
NO
NO
NO
NO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

REPORTING
LIMIT

0.05mg/L
0.05mg/L
0.05mg/L

0.005mg/L
0.005mg/L
0.02mg/L

0.005mg/L
0.5mg/L

0.01 mg/L
0.01 mg/L

0.005mg/L
0.02mg/L
0.05mg/L

0.2mg/L
0.005mg/L

O.o1mg/L
0.04mg/L

2mg/L
0.05mg/L
0.01 mg/L

0.5mg/L
0.1 mg/L

0.005mg/L
0.005mg/L

0.01 mg/L

D.F.

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

METHOD

EPA 6010A
EPA 6010A
EPA6010A
EPA 6010A
EPA 6010A
EPA6010A
EPA6010A
EPA6010A
EPA 6010A
EPA 6010A
EPA6010A
EPA6010A
EPA 6010A
EPA 6010A
EPA6010A
EPA6010A
EPA 6010A
EPA6010A
EPA6010A
EPA6010A
EPA6010A
EPA6010A
EPA 6010A
EPA6010A
EPA 6010A

DIGESTED

8/11/97
8/11/97
8/11/97
8/11/97
8/11/97
8/11/97
8/11/97
8/11/97
8/11/97
8/11/97
8/11/97
8/11/97
8/11/97
8/11/97
8/11/97
8/11/97
8/11/97
8/11/97
8/11/97
8/11/97
8/11/97
8/11/97
8/11/97
8/11/97
8/11/97

ANALYZED

8/11/97
8/11/97
8/11/97
8/11/97
8/11/97
8/11/97
8/11/97
8/11/97
8/11/97
8/11/97
8/11/97
8/11/97
8/11/97
8/11/97
8/11/97
8/11/97
8/11/97
8/11/97
8/11/97
8/11/97
8/11/97
8/11/97
8/11/97
8/11/97
8/11/97

tF. - Dilution Factor

- Not Detectedfis report shall not be reproduced except infull, without the ;"tten approval ofthe laboratory.

I
I
I
I
I



I
ILIENT: NE~m~~~~:ATORIES

PROJECT ill: Kimley-Hom: MCFCD

FOJECT#: NA

~ST: Inorganic Non-Metals
MATRlX: Aqueous

I

CLIENT ill: LOCATION #5-1
DATE SAMPLED: 8/6/97
NEL SAMPLE ill: P9708007-01

'ARAMETER00
Oil& Grease

t lfate
otal Cyanide

Total Phosphorousl0tal Suspended Solids

I
I
I
I
I
I
I
I
I
I

REPORTING
RESULT LIMIT D.F. METHOD UNITS ANALYZED

244 LA 10. 1 410.1 mg/L 8/13/97
4.0 LV 1. 1 EPA 413.1 mg/L 8/12/97
24 LV 1. 10 EPA 300.0 mg/L 8/12/97

NO LV 0.02 1 SM4500-CNG mg/L 8/13/97
0.57 LV 0.04 4 SM4S00-PE mg/L-P 8/11/97
43.8 LV 5.2 2.6 SM 2540 D mg/L 8/6/97

I.F. - Dilution Factor

ND - Not Detectedtis report shall not be reproduced except injull, without the written approval o/the laboratory.

9



I
-ILIENT: NE~m~;~~:ATORIES

PROJECT ill: Kimley-Hom: MCFCD
FOJECT#: NA

~ST: Inorganic Non-Metals
MATRIX: Aqueous

I

CLIENT ill: LOCATION #6-1
DATE SAMPLED: 8/6/97
NEL SAMPLE ill: P9708007-02

'ARAMETER
OD

Oil & Grease
8.urate
IIotal Cyanide
Total Phosphorous
rtal Suspended Solids

I
I
I
I
I
I
I
I
I
I

REPORTING
RESULT LIMIT D.F. MEmOD UNITS ANALYZED

124 LA 10. 1 410.1 mg/L 8/13/97
3.8 LV 1. 1 EPA 413.1 mg/L 8/12/97
7 LV 1. 10 EPA 300.0 mg/L 8/12/97

NO LV 0.02 1 SM4500-CNG mg/L 8/13/97
0.28 LV 0,01 1 SM4500-PE mg/L-P 8/11/97
39 LV 5. 2.5 SM 2540 D mg/L 8/6/97

I.F. -Dilution Factor

NO - Not Detectedtis report shall not be reproduced except infull, without the written approval o/the laboratory.

10



YW
8/12/97
8/15/97

I
-ILlENl': NEhk~~~~ATORIES eLlEN I ill: LOCATION #5-1

PROJECT ill: Kimley-Hom: MCFCD DATE SAMPLED: 8/6/97
jROJECT #: NA NEL SAMPLE ill: P9708007-01

lEST: Or2anochlorine Pesticides and PCB's by EPA 608, July 1993
METHOD: EPA 608 ANALYST:
~TRIX' Aqueous EXTRACTED:
.ILUTION: 1 ANALYZED:

'

ARAMETER
ldri

aPha~BHC

fa-BHC
lta-BHC
eptachlor

Chlordane

14'.DDD

4'-DDE
4,4'-DDT

I
'eldrin

dosulfan I
ndosulfan II

f
dosuifan sulfate
drin
drin aldehyde

Heptachlor epoxide

.dane (gamma-BHC)

aethoxychlor
Toxaphene

EChlor-1016
ochlor-1221
ochlor-1232

Arochlor-1242

l ochlor-1248
ochlor-I254

Arochlor-1260

UALITY CONTROL DATA:

rrogate

~ecachlorobiphenyl

letrachloro-m-xylene

I

Result
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

% Recovery

77
75

Reporting
Limit

0.1 11g!L
0.1 11g!L
0.1 11g!L
0.1 11g!L
0.1 11g!L

0.5 11g!L
0.1 11g!L

0.1 IlgIL
0.1 11g!L
0.1 11g!L
0.1 11g!L
0.1 11g!L
0.1 11g!L
0.1 11g!L
0.1 11g!L
0.1 11g!L
0.1 11g!L
0.5 I1gIL

2. 11g!L
0.5 11g!L
0.5 11g!L
0.5 11g!L
0.5 11g!L
0.5 11g!L
0.5 11g!L
0.5 11g!L

Acceptable Range

70- 130
70- 130

t -Not Detected
is report shall not be reproduced except in full, without the written approval ofthe laboratory.

I
I
I

11



I
CUEN! ill: LOCATION #6-1
DATE SAMPLED: 8/6/97
NEL SAMPLE ID: P9708007-02

YW
8/12/97
8/15/97

Or2anochlorine Pesticides and PCB's by EPA 608, July 1993
EPA 608 ANALYST:
Aqueous EXTRACTED:
1 ANALYZED:

NEL LABORATORIES
KiIriley-Hom
Kimley-Hom: MCFCD
NA

-lIENT:
PROJECTID:

IFOJECT #:

.ST:
METHOD:
~TRIX'
IIILUTION:

~METER

!P:BHC

l
ta-BHC
lta-BHC
ptachlor

Chlordane

I '·DDD
'-DDE

4,4'-DDT

l
eldrin
dosulfan I

ndosulfan II

I
dosulfan sulfate
drin
drin aldehyde

Heptachlor epoxide
lindane (gamma-BHC)
.ethoxychlor
Toxaphene

E
Chlor-1016

ochlor-1221
chlor-1232

Arochlor-1242

l ochlor-1248
ochlor-1254

Arochlor-1260

UALITY CONTROL DATA:

rrogate

'

cachlorobiPhenYl
trachloro-m-xylene

Result

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

% Recoyery

81
81

Reporting
Limit

0.1 11g!L
0.1 11g!L
0.1 11g!L
0.1 11g!L
0.1 11g!L
0.5 11g!L
0.1 11g!L
0.1 11g!L
0.1 11g!L
0.1 11g!L
0.1 11g!L
0.1 11g!L
0.1 11g!L
0.1 11g!L
0.1 11g!L
0.1 11g!L
0.1 11g!L
0.5 11g!L

2. 11g!L
0.5 11g!L
0.5 11g!L
0.5 11g!L
0.5 11g!L
0.5 11g!L
0.5 11g!L
0.5 11g!L

Acceptable Range

70- 130
70- 130

I
t -Not Detected

is report shall not be reproduced except injull, without the written approval ofthe laboratory.

I
I
I

12



I

Pur2eable Or2anic Contaminants by EPA 624, July 1993
EPA 624 ANALYST:
Aqueous EXTRACTED:
1 ANALYZED:

ARAMETER
5. J,tg/L
5. J,tg/L
5. J,tg/L
5. J,tg/L
5. J,tg/L
5. J,tg/L
5. J,tg/L
5. J.lg/L
5. J,tg/L
5. J,tg/L
5. J,tg/L
5. J,tg/L
5. J,tg/L
5. J,tg/L
5. J,tg/L
5. J,tg/L
5. J,tg/L
5. J,tg/L
5. J,tg/L
5. J,tg/L
5. J,tg/L
5. J,tg/L
5. J,tg/L
5. J,tg/L
5. Ilg/L
5. J,tg/L
5. J,tg/L
5. J,tg/L
5. J,tg/L
5. J,tg/L
5. J,tg/L
5. J,tg/L
5. J,tg/L
5. Ilg/L

Reporting
Limit

Acceptable RanKe
86- 115
86- 118
88 - 110

EF
8/7/97
8/7/97

Result
NO LV

NO

NO

NO

NO

NO
NO

NO
NO

NO

NO

NO

NO

NO

NO
NO

NO

NO

NO
NO

NO

NO

NO

NO

NO

NO
NO

NO

NO

NO

NO

NO

NO

NO

eLIEN I ill: LOCATION #5-1
DATE SAMPLED: 8/6/97
NEL SAMPLE ID: P9708007-01

% Recovery

103
106
106

NEL LABORATORIES
Kiriiley-Hom
Kimley-Hom: MCFCD
NA

enzene
romodichloromethane

•

romoform
romomethane
arbon tetrachloride

Chlorobenzene

I hioroethane
-Chloroethylvinyl ether

Chloroform

I hlOrOmethane
ibromochloromethane

cis-I,2-Dichloroethene
1,2-Dichlorobenzene (o-DCB)

1,3-Dichlorobenzene (m-DCB)
,4-Dichlorobenzene (P-DCB)

I,I-Dichloroethane (I,I-DCA)

1,2-DichIOroethane (1,2-DCA)
,I-Dichloroethene (I,I-DCE)

trans-I,2-Dichloroethene

E2-Dichloropropane
.s-I ,3-Dichloropropene

s-I,3-Dichloropropene
Ethylbenzene

l ethYlene chloride (Dichloromethane)
,1,2,2-Tetrachloroethane

Tetrachloroethene (PCE)

IOluene
,I, I-Trichloroethane (I,I,I-TCA)

1,1,2-Trichloroethane (1,1,2-TCA)

l
richloroethene (TCE)
richlorofluoromethane (Freon II)
inyl chloride

m,p-Xylene

'XYlene
UALlTY CONTROL DATA:

Surro ate

-Bromofluorobenzene
ibromofluoromethane

Toluene-d8

I

-IrIENT:
PROJECTID:

IfROJECT#:

lEST:
METHOD:

~TRIX'
ILUTION:

l-Not Detected
This report shall not be reproduced except injull, without the written approval o/the laboratory.
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I

5. ~gIL

5. ~gIL

5. ~gIL

5. JlgIL
5. ~gIL

5. ~gIL

5. ~gIL

5. ~gIL

5. ~gIL

5. JlgIL
5. ~gIL

5. ~gIL

5. ~gIL

5. ~gIL

5. ~gIL

5. ~gIL

5. ~gIL

5. ~gIL

5. ~gIL

5. ~gIL

5. ~g/L

5. ~gIL

5. ~gIL

5. JlgIL
5. ~gIL

5. JlgIL
5. ~gIL

5. ~gIL

5. ~gIL

5. ~gIL

5. ~gIL

5. JlgIL
5. ~gIL

5. JlgIL

Reporting
Limit

Acceptable Ran~e
86 - 115
86- 118
88- 110

EF
8/7/97
8/7/97

Result
NDLV

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

% Recovery

102
105
105

ARAMETER
enzene
romodichloromethane

Bromoform

I romomethane
arbon tetrachloride

Chlorobenzene
.loroethane
.Chloroethylvinyl ether

Chloroform

f
lOrOmethane

ibromochloromethane
s-I,2-Dichloroethene

1,2-Dichlorobenzene (o-DCB)

13-Dichlorobenzene (m-DCB)
4-Dichlorobenzene (P-DCB)

1,I-Dichloroethane (I, I-DCA)

12-DichlOrOethane (1,2-DCA)
,I-Dichloroethene (I,I-DCE)

trans-l,2-Dichloroethene

.:

-Dichloropropane
s-I,3-Dichloropropene

s-I,3-Dichloropropene
Ethylbenzene

[
ethylene chloride (Dichloromethane)

,I,2,2-Tetrachloroethane
Tetrachloroethene (PCE)

•

oluene
I,l-Trichloroethane (1,1,I-TCA)

,I,2-Trichloroethane (I, I,2-TCA)

j riChlOrOethene (TCE)
richlorofluoromethane (Freon 11)
inyl chloride

m,p-Xylene

IXYlene
UALITY CONTROL DATA:

Surro~ate

I Bromofluorobenzene
ibromofluoromethane

Toluene-d8

I

1LIEN1
: NEhk~_~~~ATORIES

CUM! ID: LOCAIION #6-1
ROJECT ill: Kimley-Hom: MCFCD DATE SAMPLED: 8/6/97

.ROJECT #: NA NEL SAMPLE ill: P9708007-02

lEST: Pur2eable Or2anic Contaminants by EPA 624, July 1993
METHOD: EPA 624 ANALYST:
~TRlX' Aqueous EXTRACTED:
pUTION: 1 ANALYZED:

L-Not Detected
This report shall not be reproduced except in full, without the written approval ofthe laboratory.
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I

Pur~eable Or~anic Contaminants by EPA 624, July 1993
EPA 624 ANALYST:
Aqueous EXTRACTED:
1 ANALYZED:

ARAMETER
5. p.g/L
5. p.g/L
5. p.g/L
5. p.g/L
5. p.g/L
5. Ilg/L
5. Ilg/L
5. Ilg/L
5. Ilg/L
5. Ilg/L
5. p.g/L
5. p.g/L
5. p.g/L
5. p.g/L
5. p.g/L
5. p.g/L
5. p.g/L
5. Ilg/L
5. p.g/L
5. p.g/L
5. Ilg/L
5. p.g/L
5. J.1g/L
5. Ilg/L
5. p.g/L
5. J.1g/L
5. p.g/L
5. p.g/L
5. p.g/L
5. Ilg/L
5. p.g/L
5. p.g/L
5. p.gIL
5. p.g/L

Reporting
Limit

Acceptable Range

86- 115
86- 118
88 - 110

EF
8/7/97
8/7/97

Result
NDLV
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

CLlliN I IV: Travel Blank
DATE SAMPLED: 8/7/97
NEL SAMPLE ID: P9708007-03

% Recovery

104
106
106

NEL LABORATORIES
Kirii1ey-Rom
Kimley-Hom: MCFCD
NA

enzene
romodichloromethane

~
romoform

romomethane
arbon tetrachloride

Chlorobenzene
.Ioroethane
I·Chloroethylvinyl ether

Chloroform

Eloromethane
ibromochloromethane
is-I,2-Dichloroethene

1,2-Dichlorobenzene (o-DCB)

1,3-Dichlorobenzene (m-DCB)
,4-Dichlorobenzene (P-DCB)

I,I-Dichloroethane (I,I-DCA)

1,2-Dichloroethane (I ,2-DCA)
,I-Dichloroethene (I,I-DCE)

trans-I,2-Dichloroethene

(

2-DiChloropropane
.s-I ,3-Dichloropropene

s-I,3-Dichloropropene
Ethylbenzene

l ethYlene chloride (Dichloromethane)
,1,2,2-Tetrachloroethane

Tetrachloroethene (PCE)

•

oluene
,I, I-Trichloroethane (I,I,I-TCA)
,1,2-Trichloroethane (I, I,2-TCA)

•

riChloroethene (TCE)
richlorofluoromethane (Freon II)
inyl chloride

m,p-Xylene

,XYlene
UALlTY CONTROL DATA:

Surro ate

-Bromofluorobenzene
ibromofluoromethane

Toluene-d8

I

IrIENT:
PROJECTID:

IIIfROJECT #:

!'EST:
METHOD:

~TRIX'
ILUTION:

to-Not Detected
This report shall not be reproduced except in full, without the written approval ofthe laboratory.
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I

5. ~gIL

5. ~gIL

5. ~gIL

5. ~gIL

5. ~gIL

5. ~gIL

5. ~gIL

5. I1gIL
5. I1gIL
5. ~gIL

5. ~gIL

5. ~gIL

5. ~gIL

5. ~gIL

5. ~gIL

5. ~gIL

5. ~gIL

5. ~gIL

5. ~gIL

5. ~gIL

5. ~gIL

5. ~gIL

5. ~gIL

5. ~gIL

5. ~gIL

5. ~gIL

5. ~gIL

5. ~gIL

5. ~gIL

5. ~gIL

5. ~gIL

5. ~gIL

5. ~gIL

5. ~gIL

5. ~gIL

Reporting
Limit

EF
8/7/97
8/7/97

Result
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

ARAMETER
enzene
romodichloromethane

Bromoform

I romomethane
arbon tetrachloride

Chlorobenzene
~Ioroethane

.-Chloroethylvinyl ether
Chloroform

Eloromethane
ibromochloromethane
is-I,2-Dichloroethene

1,2-Dichlorobenzene (o-DCB)

1,3-Dichlorobenzene (m-DCB)
,4-Dichlorobenzene (P-DCB)

I,I-Dichloroethane (I,I-DCA)

1,2-DichIOrOethane (1,2-DCA)
,I-Dichloroethene (I, I-DCE)

trans-I,2-Dichloroethene

{

2-DiChloropropane
is-I,3-Dichloropropene

s-I,3-Dichloropropene
Ethylbenzene

rethYlene chloride (Dichloromethane)
. ,1,2,2-Tetrachloroethane
Tetrachloroethene (PCE)

•

oluene
,I,l-Trichloroethane (l,l,l-TCA)
,1,2-Trichloroethane (1,1,2-TCA)

'

riChlOrOethene (TeE)
richlorofluoromethane (Freon II)
inyl chloride

m,p-Xylene

I XYlene
ethyl+butyl ether (MTBE)

I LlEN'I: NE~~~?~ATORIES eLlEN I ill: Method Blank
PROJECT ill: Kimley-Hom: MCFCD DATE SAMPLED: NA

.ROJECT #: NA NEL SAMPLE ill: 080797VOA-LV-BLK

LST: Pur2eable Or2anic Contaminants by EPA 624, July 1993
METHOD: EPA 624 ANALYST:

rTRIX: Aqueous EXTRACTED:
L ANALYZED:

QUALITY CONTROL DATA:

urro ate
-Bromofluorobenzene

Dibromofluoromethane
rOluene-d8

% Recovery
102
108
107

Acceptable Range
86 - 115
86- 118
88- 110

I
NO - Not Detectedris report shall not be reproduced except in full, without the written approval ofthe laboratory.
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YW
8/12/97
8/14/97

I
-tUENT: NEkuh~~~~ATORIES ellENl ill: Method Blank

PROJECT ill: Kimley-Hom: MCFCD DATE SAMPLED: NA
,OJECT #: NA NEL SAMPLE ill: 081297-E1608-BLK

lEST: Or2anochlorine Pesticides and PCB's by EPA 608, July 1993
METHOD: EPA 608 ANALYST:

r TRIX: Aqueous EXTRACTED:
ANALYZED:

IARAMETER
Idrin

alpha-BHC

f.ta-BHC
lta-BHC
eptachlor

Chlordane

14'.DDD
4'-DDE

4,4'-DDT

I
'eldrin
dosulfan I

ndosulfan II

I
dosulfan sulfate
drin
drin aldehyde

Heptachlor epoxide
.dane (gamma-BHC)
.ethoxychlor
Toxaphene

l
ochlor-Iol6
ochlor-1221
ochlor-1232

Arochlor-1242
lIrochlor-1248
~ochlor-1254
Arochlor-1260

IUAUTY CONTROL DATA:

urrogate
Decachlorobiphenyl

letrachloro-m-xYlene

I

Result

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

% Recovery
95
73

Reporting
Limit

0.1 1!g!L
0.1 1!g!L
0.1 1!g!L
0.1 1!g!L
0.1 1!g!L
0.5 1!g!L
0.1 J.lg/L
0.1 1!g!L
0.1 1!g!L
0.1 1!g!L
0.1 1!g!L
0.1 1!g!L
0.1 1!g!L
0.1 I!g/L
0.1 1!g!L
0.1 1!g!L
0.1 1!g!L
0.5 1!g!L

2. 1!g!L
0.5 1!g!L
0.5 1!g!L
0.5 1!g!L
0.5 1!g!L
0.5 1!g!L
0.5 1!g!L
0.5 1!g!L

Acceptable Ranre
70- 130
70- 130

~ - Not Detected .
a,is report shall not be reproduced except in full, without the written approval ofthe laboratory,

I
I
I
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I

EF
8/11/97
8/13/97

eLlEN I ill: Laboratory Control Spike
DATE SAMPLED: NA
NEL SAMPLE ID: 081197-E3-LCS

NEL LABORATORIES
K1iriley-Hom
Kimley-Hom: MCFCD
NA

-1rIENI:
PROJECTID:

IPOJECT#:

lEST: Semi-Volatile Organic Compounds by EPA 625, July 1993
MATRIX: Aqueous ANALYST:

I EXTRACTED:
ANALYZED:"--------------

Acceptable Ranee

60- 132
54- 126
43 - 118
42 - 133
25 - 145
32- 148
0- 195
0- 140

43 - 126
49- 165
63 - 139
29- 137
65 - 114
41- 128
65 - 114
36- 120
48- 145
44- 140
0- 200
8- 111

49- 112
17 - 154
37 - 106
53 - 122
8- 213
0- 100

42- 109
0- 100

48- 127
68- 137
0- 173

19- 132
43 - 121
72- 108
8- 142

38 - 102
55 - 100
0- 1000
0- 151

47 - 180
53 - 100
36- 120
54- 158
45 - 167

Percent Recovery

81
82
92
84
77
80
72
78
68
78
80
85
100
80
82
70
82
83
68
82
64
59
62
81
90
68
66
42
89
83
81
81
83
80
88
67
61
42
73
79
81
75
76
73

IARAMETER
cenaphthene

Acenaphthylene

Ethracene
enzo (a) anthracene
enzo (b&k) fluoranthene

j enzo (a) pyrene
enzo (g,h,i) perylene
utylhenzylphthalate

his (2-Chloroethyl) ether

I s (2-Chloroethoxy) methane
's (2-chloroisopropyl) ether

his (2-Ethylhexyl)phthalate

(

BrOmOPhenYI phenyl ether
-Chloro-3-methyl phenol
-Chloronaphthalene

2-Chlorophenol
.Chlorophenyl phenyl ether
~sene
Dihenz [a,h] Anthracene

l i-n-hutyl phthalate
,2-Dichlorobenzene (o-DCB)

1,3-Dichlorobenzene (m-DCB)

1,4-Dichlorobenzene (p-DCB)
,4-Dichlorophenol
,3'-Dichlorobenzidine

Diethylphthalate

14-DimethYIPhenOI
imethylphthalate

2,4-Dinitrotoluene

'

6-Dinitrotoluene
,4-Dinitrophenol
i-n-octyl phthalate

'

uoranthene
luorene
exachlorobenzene

Hexachlorobutadiene

l exachloroethane
exachlorocyclopentadiene

Indeno (1,2,3-c,d) pyrene

IOPhorone
,6-Dinitro-2-methyl phenol
aphthalene

Nitrobenzene
I-NitroPhenol

NO - Not Detected

tiS report shall not be reproduced except in full, without the written approval ofthe laboratory.
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1
CLIENT ill: Laboratory Control Spike
DATE SAMPLED: NA
NEL SAMPLE ID: 081197-E3-LCS

NEL LABORATORIES
Kiril1ey-Hom
Kimley-Hom: MCFCD
NA

-JiliNT:
PROJECTID:

[

OJECT#:

ST: Semi-Volatile Organic Compounds by EPA 625, July 1993
MATRIX: Aqueous ANALYST: EF

I EXTRACTED: 8/11/97
ANALYZED: 8/13/97L...- _

tRAMETER
Nitrophenol

N-Nitrosodi-n-propylamine

'

-NitrosO-DimethYlamine
-Nitrosodiphenylamine
entachlorophenol

I:
nol

enanthrene
ene

1,2,4-Trichlorobenzene
14,6-Trichlorophenol

Percent Recovery

34
77
50
92
89
37
87
82
68
76

Acceptable Ran2e

13 - 107
14 - 198
0- 1000
0- 1000

38 - 152
17 - 100
65 - 109
70- 100
57 - 129
52- 129

fAL~TYCONTROL DATA:
rro ate

2,4,6-Tribromophenol

IF1uorobiPhenYI
Fluorophenol
itrobenzene-dS

f
TerphenYl-dl4
enol-d5

Percent Recovery

79
82
45
77
82
35

Acceptable Ran2e
33 - 141
43 - 116
21- 100
35 - 114
33 - 141
10- 94

1
1
1
I
1
1
1
NO - Not Detectedtis report shall not be reproduced except injull. without the written approval o/the laboratory.
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I

YW
8/12/97
8/14/97

eLlEN I ill: Laboratory Control Spike
DATE SAMPLED: NA
NEL SAMPLE ID: 081297-E1608-LCS

NEL LABORATORIES
Kiiri1ey-Hom
Kimley-Hom: MCFCD
NA

ILIEN'!':
PROJECTID:

JROJECT#:

IrnST:
MATRIX:

Organochlorine Pesticides and PCB's by EPA 608, July 1993
Aqueous ANALYST:

I EXTRACTED:
ANALYZED:-----------

IfARAMETER

~ldrin
a1pha-BHC

Eta-BHC
e1ta-BHC
eptachlor

4,4'-DDD

1,4'-DDE
,4'-DDT

Dieldrin

I ndosulfan I
ndosulfan II

Endosulfan sulfate

f ndrin
eptachlor epoxide
indane (gamma-BHC)

I;UALITY CONTROL DATA:

Surrogate

~ecachlorobiphenyl
.etrachloro-m-xylene

Percent Recovea

88
79
82
77
96
84
118
95
89
79
48
126
85
93
82

Percent Recovea

101
73

Acceptable Range

42- 122
37 - 134
17 - 147
19 - 140
34- 111
31-141
30- 145
25 - 160
36- 146
45 - 153
1- 202

26- 144
30- 147
37 - 142
32- 127

Acceptable Range

70- 130
70- 130

I
I
I
I
I
I
I

NO - Not DetectedtiS report shall not be reproduced except in fUll, without the written approval ofthe laboratory.

20



YW
8/12/97
8/14/97

I
1LIEN

'I'.. NEUeAy_BHOOmRATORIES
.l'\..1U.Ll eLlEN'! ill: Laboratory Control Spike Duplicate

ROJECT ill: Kimley-Hom: MCFCD DATE SAMPLED: NA
'p-0JECT #: NA NEL SAMPLE ill: 081297-EI608-LCSD

lEST: Organochlorine Pesticides and PCB's by EPA 608, July 1993
MATRIX: Aqueous ANALYST:

I EXTRACTED:
ANALYZED:-----------

IARAMETER

1drin
a1pha-BHC

l ta-BHC
1ta-BHC
eptachlor

1
44'-DDD

4'-DDE
,4'-DDT

Dieldrin

I ndosulfan I
ndosu1fan II

Endosulfan sulfate

Indrin
eptachlor epoxide
indane (gamma-BHC)

IUALITY CONTROL DATA:

Surrollate

l ecachlorobiPhenYI
etrachloro-m-xylene

I
I
I
I
I
I
I

Percent Recovery

88
81
84
78
97
79
117
90
86
76
40
124
81
91
84

Percent Recovery

100
82

Acceptable Ranlle

42- 122
37 - 134
17 - 147
19 - 140
34- 111
31- 141
30- 145
25 - 160
36- 146
45 - 153
1- 202

26- 144
30- 147
37 - 142
32- 127

Acceptable Ranlle
70- 130
70- 130

RPD

0.6
3.1
2.4
1.3
1.
6.
0.4
5.9
2.9
4.5
18.1
1.6
5.
1.6
2.4

NO - Not Detected

tiS report shall not be reproduced except in full, without the written approval ofthe laboratory.
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I
CLIENT ID: Laboratory Control Spike
DATE SAMPLED: NA
NEL SAMPLE ill: L9708036-LCS

ANALYST: JL

I EXTRACTED: 8/11/97
ANALYZED: 8/11/97-----------

t NEL LABORATORIES
LIENT: Kimley-Hom

PROJECT ill: Kimley-Hom: MCFCD
.ROJECT #: NA

lEST: Metals
MATRIX: Aqueous

IARAMETER
luminum

Antimony

Esenie
arium
eryllium

Cadmium

l aleium
hromium

Copper

I on
ead

Magnesium

Eanganese
iekel
otassium

Selenium

I nver
odium

Thalliumline

I
I
I
I
I
I
I

Percent Recovery

89
86
98
97
100
100
105
102
100
100
100
100
102
103
95
100
90
119
92
100

Acceptable Ran2e

85 - 115
85 - 115
85 - 115
85 - 115
85 - 115
85 - 115
85 - 115
85 - 115
85 - 115
85 - 115
85 - 115
85 - 115
85 - 115
85 - 115
85 - 115
85 - 115
85- 115
85 - 115
85 - 115
85 - 115

NO - Not Deteetedtis report shall not be reproduced except in full, without the written approval ofthe laboratory.
22



I

JL
8/11/97
8/11/97

CLIENT ID: Matrix Spike
DATE SAMPLED: NA
NEL SAMPLE ID: L9708036-01-MS

Metals
Aqueous

NEL LABORATORIES
Kiiri1ey-Hom
Kimley-Hom: MCFCD
NA

ANALYST:

I EXTRACTED:
ANALYZED:-------------

iLIENT:
PROJECTID:

,OJECT#:

lEST:
MATRIX:

IARAMETER
luminum

Antimony

fsenic
arium
eryllium

Cadmium

tCi~
onnum

Copper

I on
ead

Magnesium

l anganese
ickel
otassium

Selenium
.ver
~dium
Thallium

line

I
I
I
I
I
I
I

Percent Recovery

III
86
98
95
100
105
60
100
99
98
100
90
96
101
83
100
94
85
81
112

Acceptable Ran2e

85 - 115
85 - 115
85 - 115
85 - 115
85 - 115
85 - 115
85 - 115
85 - 115
85 - 115
85 - 115
85 - 115
85 - 115
85 - 115
85 - 115
85 - 115
85 - 115
85 - 115
85 - 115
85 - 115
85 - 115

ND - Not Detectedtis report shall not be reproduced except in full, without the written approval ofthe laboratory.
23



I

JL
8/11/97
8/11/97

eLlEN I ill: Matnx SpIke Duplicate
DATE SAMPLED: NA
NEL SAMPLE ill: L9708036-01-MSD

ANALYST:

I
EXTRACTED:
ANALYZED:------------------

-I.m:NI: NE~~~~~ATORIES
IJROJECT ill: Kimley-Hom: MCFCD
.ROJECT #: NA

LST: Metals
MATRIX: Aqueous

fRAMETER
luminum

Antimony

Eenic
arium
eryllium

Cadmium
.alci~
~onuum

Copper

I on
ead

Magnesium

f
anganese
ickel
otassium

Selenium

I ilver
odium

Thallium,ine

I
I
I
I
I
I
I

Percent Recovery

107
94
106
109
110
115
120
108
107
106
109
125
110
110
93
108
106
120
83
106

Acceptable Ranee

85 - 115
85 - 115
85 - 115
85 - 115
85 - 115
85 - 115
85 - 115
85 - 115
85 - 115
85 - 115
85 - 115
85 - 115
85 - 115
85 - 115
85 - 115
85 - 115
85 - 115
85 - 115
85 - 115
85 - 115

RPD

3.7
8.9
7.8
13.7
9.5
9.1
66.7
7.7
7.8
7.8
8.6

32.6
13.6
8.5
11.4
7.7
12.

34.1
2.4
5.5

ND - Not Detectedtis report shall not be reproduced except in full, without the written approval ofthe laboratory.

24-



Sample 1.0. Lab 1.0. Date/Time Started DatelTime Completed Result

Location #5-1 9700120 08-03-97 / 10:28 08-05-97 / 12:23 L1600

Location #6-1 9700121 08-03-97 / 10:38 08-05-97 / 12:32 L1600

Page 1 of 1

Date/Time Received: 08-03-97/10:11
Purchase Order No.: None given

Analytical Report

Coliform, Fecal (MPN)
SM 18-9221 B & C
MPN Index/100 ml

NEL Laboratories
Kimley Horn: MCFCD
Water

CTS

Client:
Project:
Sample Matrix:

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



-

I

Remarks

---
Project No.:

sam~~

- -
Analysis

c:o
~
~g
8
"0

i
0..
X

W

L~

UVVy/V

P.O. No.: ,

Project Name: I / '. I _ II
KIM t-eV- tw01 ;

~
x
0

Vl
....... !a-T"".... 'II:(])

c: x (])

'iii 0 .~- !a- liic:
0 x ~
() (])- ";:: Vl
0 lii (])....
'II: :E a..

\2.-- ~.

\1.- Prt~
d--. Pv~

Il

... 07..

~H""Or-llf!!JS~Y- -

N.E.L. Identification

-~Expected Due Date: ?//3

Sample ID

- Reno • Las Vegas • Phoenix

~~~~~

Sample DatefTime

-
Phoenix Division· 3021 S. 35th St., Bldg. B, Suite 6 • Phoenix, AZ 85034

(602) 437·0099' Fax: (602) 437-2225' 1-800-368-5221

Billing Address:

Phone No.: (btJ2) ff"¥- ~500 Fax No.: (6£;2) 7'11- Tt/2-3

Requested Turnaround: ~ay (Normal) __48 Hr. __ 24 Hr. __Other

Custody Seal intact~N ~7.PP\ I0 C
Condition'~received ~

Box #1 ow -Drinking Water
WW - Waste Water
RW - RCRA Water
OL-Oil
SG - Sludge

SO-Soil
SO· Solid
AQ - Aqueous
A-Air

Box #2 A.HCI
B.HNO
C. H2S04
D. NaOH

E.lce Only
F. Other
G. Not p""'re-se-rv"'-'ed"----

Box #3 H - High
M -Medium
L-Low
U - Unknown

Relinquished by

(Print) (Signat~) DatefTime
Received by

(Print) (Signature) DatefTime

I

,

I
I

4

3

This report is applicable only to the sample received by the laboratory. The liabilily of the laboratory is Iimiled to the amount paid for this report. This report is for the exclusive use of the client to whom iI is addressed and upon the condition that the client assumes all liability for the further
distribution of the report or its contents



I ~4~04/1997 10: 44

.
7026571577 NEL-LAS VEGAS PAGE 01

. .
COJporaie Office & Reno Dlva.lon • 1030 Matley Lane· Reno, NV 89502 • (702) 348·2522

04/04/97 FRIll: 42 [TX/RX NO 5583] ~001

las Vegas DMtsion
4208 Arl::ata Way. Suite" • Las Vegas, NV 89030

(7D2) 657-1010· Fu: (702) 657-1577
1..aB8-36B-32B2

o Harr:1 copy will nor follow

7YZ3

>

"Z

FACSIMILE TRANSMISSION

(Including cover page)

o Hard copy will follow

NEL LABORATORIES
Reno • Las V~gas

Phoenix • Burbank

FAX:

DATE:

NO. OF PAGES:

FROM:

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



..
.-I
.-I

-

.'.

.,

AnatfS\$

Project NllI1l8: I , \ Proj~.;

\,L\ '"\ ~,-, \~O ~ <'\ ,~c. ~.D L: \0 CI -'1 '"'t -0, '-i~

~H_oIll!!JS.V - - - - - - -

N.E.L. Identification

L· , -Z-

Sample ID

\ ?r-2..

--

Sample DalelTime

~L EABORA~ORIE"
Rena • Las Vega& ' Phoenix

~ 'I:t~~~·'s~~~~
~ill DNisian • 3021 S. 351h St.. Bldg. B, Suite 6 ' Phoenix, A2 85034

.,437-oott ' Fex: (602} 437-2225' '-800·368-5221

Requested Tumaround:~ Day (Normal)__48 Hr. __24 Hr.__OCher

-
N
lSI

(Signature) Datemme

i

E.lceO~
F.OI...r==-:;-__
G. HIlt Pr--.rW

(Signature)

A.Hel
e.HN~~
C.l4,SO,
O.NiOH

80••2

(Plint)

so·~
SO· Solid
AO· Aqueoul
A.. A.,

OW· Drl,*",W$I
WoN •W8IlaW..
RW. RCAA WIlIIr
lX..0II
sa· S1uc1g.

Rlllnquilhed by

«"Inl)

Custody Seal intact@ None Temp. ~'8
Condition when received ~

vv.,
lSI
.-l

""en
en
.-l
......
V
lSI
......
V
lSI l 4

I -
I
I I

I¢/vfit 7 101-5

naNpOIlII IFflIc8bl. en1v '''Ihe 5llIItIple receivecl by 1he IIl>cKllocy. The 1ab_1y ot lM latlorlll"'Y~ irnled 10'" arno.ml paid lot tl\k report. nus IlClocl Is far Ihe 6. c""~ Ufo. a111>e dill<lt 10 \\110m II is IddtKSed 4KId upon 1I1t i:\lfIdIlQn lh.11M cller4 .....- IIIIIl1t1ly 1ar'fMI a...
11iIIlr.1d1an allhllePOltcrk canter•.



IIp ;-03-97 11:24A nel laborator;es-reno

Reno Division
1030 Matley Lane • Reno. Nevada 89502

(702) 348-2522 • Fax: (702) 34&.2546
1·800-36a.5221I

NEL LABORATORIeS
Reno • Las Vegas
Phoenix • Burbank

7023482546 P.Ol

04/03/97 THU 12: 32 [TX/RX NO 5549] 141 001



..
N
~

N
o
o
~

-

-
--

- -

DalelTime

Projed No.:

- -

I
I

ProjectName:~.~ ~Hor.c.: W feD
P.O. No.: V

M-= Analysis)(

~
c:

N
~ ~-= ~)(

0 c
~.... e- CD

~ .- u
-= c: 0

! )( CD 0

t !I''iii 0 .~ (J .;;>
C en

~
"C

~..... CD

8 )( g ~CD
~'C 1/1

"0 i;j ! Q. .
)( '(' " ~'It :i 0- w 'Q

Remarks

~ 'k, ~ ( "I of
r; 1Az: U V .f .;17I...

.; lIrA" U. J I .; ..;
\)

02..

~.oM!!JS.V - - -

N.E.L. Identification

I

Phoenix Division· 3021 S. 351h St., Bldg. a, Sulle 6' Phoenix. AZ B5034
(602) 43700099' Fax: (602) 437·2225 "1·800·368·5221

Sample DatefTime Sample 10

4

2 .J U" \, I
3

Requested Turnaround: ~ DaV (Normal) __48 Hr. __ 24 Hr.__ Other

---I------t---------+--------t-t-t--r--r--r-r-t--r-r-r--t--+-+-+----_~ ___

--f------+----------t----------r-r--t--t-J-t-t-t--t--t--t--t-t-t---if-----_ __.

----Lc-u-s-to-d-Y-S-e-a-l-in-ta-c.lt-?-tC"':\:::Y:::'-N-o-n-e--r-e-m-P-. ...B-=~o;;C-~--r=Bo:=X::M1~=:=:=:"~=as=l:=~7.V;::::~It==:r~o~:::~'~Id===:-r:Bo~lC~,I~2===A.=HC=I::::::==E=.=lce=o=nl'f===::::;~=SO=lC=II=3=H='Hgn::::::::::::::::J

'!Y RW. RCM Weier AO. Aqueoul 8.~ F. Othlt~.,..---..,.__ lot.~
Condition when received good OL· Oil A • A/6 g: ~OH G. Nol Presemd L

U
:~_

SG • S1udgl ._"'"

IR::-I7.'lIn-q-:ulshed-.-;-:by----------------I--=======~R;;:I=ce:::lved~b:;Y====--============:r===-~===:::::::::::::::::_
(Print) (Sigptlture) DalelTime (Print) (Signature)

N - - - .L~OA!!)RU:P
~ .,:,.~ Reno" Las Vegas • Phoenix

.. :

"en
I

fIl.
o
I

S-
~'
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Samples Added: _

Samples Deleted:. _

Reason for Change: \N(';~ .......... .-Q'V'\~ C'"'V' CO:,-

02/27/1997 10:07I
I~_N~E_L_LA_B...;;.O...;...;R_AT_O~R_IE~S _
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02127/97 THU 11:05 [TX/RX NO 9678] ~004
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I NEL LABORATORIES
Reno • Las Vegas • Phoenix

Reno Division
1030 MaUey Lane· Reno. Nevada 89.502
(702) 348-2522 • fax: (702) 348-2546

1-800-368-5221

02/27197 THU 10: 50 [TX/RX NO 9677] ~ 001
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M 'lIedirlJ
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::::::: I
I
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Oate{Time I
/,/v l"ii - 1

7.'~'M i
I-- I
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Project No.:

SempledBy: Bo~ Fo{s~~

E.lceOnly
F.OtIar=~_
Ii Nol PlesetVed

I

~.

I

~I

~ia
D.NaOH

xx
Ix

8ox'2so· Sell
~SoIid
~ueous

A·Aw

1i4Z 111' lA

I 1~r4'1 61u

P.O. No.:

Project Name:

ow •Drinking Waler
WN •Waste Water
RW • RCIlA Walll
OL· Oil
SG· SlUdge

Bo.1I1

N.E.L. Identification

Reno • Las Vegas • Phoenix

Phoenix Division· 3021 S. 35th 51., Bldg. B, Suite 6 • Phoenix. AZ 85034
(602) 437-0099· Fax: (602)437·2225·1·800-368-5221

Sample OatefTime Sample 10

Billing Address: I. I> L· C1 "\4- ~ S'OD t:. Ex~ed Due Dale:. 11. :I

S"~ (~O~q~~-'''1 ;:)

"' ,

Requested Turnaround: 7 5 Day (Normal) __ 48 Hr. __ 24 Hr. __Other

Custody Seal intact?@ None Temp. i~
Condition when received good

r-
QI
C

«
~
~
to Relinquished by Received by
~ (Print) (Signature) DatefTime (Print) (Signature)

,.. 'g ....L/I-,- I IL_J Q~1h Z,/'Z6/9r- Ot:5tJ liANbltJoQ'+I4It'.,A-o., ..I....~•. ..I .... I'l,. .~~
~ 2 --J I U I
~ 3 I I
~ 4 I I
~ Thlllepor1 II applicable anlvlo l"ellllllple tee_ed bV t"tlabatalory. Til. UabUy alilleiallotalory is limleel 10 the amounl paid lor 1"_ report. ThlsttpOll_10llllt t.dullllt use GIllie cUenllo wIIorntll addressed IIld upon III. ConGi1lon IIIaI"'e dienlallumos all Uabillyb..-...J

dlsll'iIluIion allhe lopot'l Of As contenll. ~

(VI
o
Q.

o
C
QI
~
I

VI
QI,,..
~o
;J
ru
~
o.c
ru
r-
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~
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Q)
~
(VI
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---- ---~L L-:-ORA~IEr- ~HA""OF!tJsTmJ -
Reno • Las Vegas • Phoenix

-

Thillepcll1 ilapplicable ariy 10 the sample received by the laboralo/y. The Ilabilily olllle laboralory Is IIm~ed 10 tho amounl pold lor \his reporl. This ropo~ is lor tho exdusive uS, olll1e client 10 whom i is addte..ed and upon Iho condition Ihalthe etienl assumes all iabiilybllo further
dillriKlliOl'l of the 1Il1O'1 01 ill CCIl1tenls.

,;;;'i!-~ Projed Name:
h ~ f=c. ,')

Project No.:
\: \ ..... \-(;. '1- \-\0~ . t!. ~9. q1 ~{)IY·5"'•

Phoenix Division· 3021 S. 35th St.. Bldg. B, Suite 60Phoenix, Al85034 P.C.No.: Sampled By:

(802) 43700099 0 Fax: (602) 437·2225 01·800·368·5221 '&;)JII, Foes~SR..G

Company: l( AIln.: Or M
;""':'1 \-\or", Uc.c \N. \ (J:>J( ~ Analysis)(

Address: .\d~C l". IS"'" I:>\:ceh ~.., ~ e- z.so a
i'~oe ...;.A A-1:: '0500 z.,O t:

Phone No.:
, <::i Fax No.: N .2

llc"LJ "I "1"1 c; "500 VJOz.} ~"t"i - '~1;'Lb
..

~ I!
)( c

~~Billing Address: Expected Due Dale:

B)5~
0 Q) i?..... eSAn'\_ l/l ... g "Qj :a:

t
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~
Q) <3·s .~ ;)

!Xl iii 'tl ....ift: ....
~
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~Requested Turnaround: Vs Day (Normal)__ 48 Hr.__ 24 Hr.__ Other 0
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~u Q)

1:1.\
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'0 iii ! Q.

f)(
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:It ~ 0- W
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~/;J1'" J'~3A I~;' LO{,.111',..J ~LJ. '~I'f)·1 pct'1- -o:z,.OOL:,-oj I ~ 6 X
J.. bs jfJ? 11:{l'i /... (J (./,H., /"I.,) ~ ":l • PfIn -/ P9'7 -6~COCa - o.;l J ~ 8 X
~ J,) s-J 1"1 II:3£: t.c(. H-T'/~,.:J It Jf - ffJP)- ;>. P1"} - o :) D(.'<J, • o.~ 1 A& 13 ,X

;

Custody Seal intact? (j) N None Temp.~ BoxNl DW'Dlln~at81 so· Soil Box 1/2 A.HCI E.lce Only BoxN3 H.1ic;IWoN •waste Iller SD·SoIld 8. HNs'a F. Other M·Iot8d"lIm
Condition when received e RW • ReM Wiler AO· AqueQUI c. Ii, • G. Nol Preserved L.l.DioOL·OiI A·Air O.N80H u.~SG • Sludge
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B f2.u.ce /A/tlcox

FACSIMILE TRANSMISSION

702657157710:30

Corporate Cmee & Reno DIVision • 1030 Matley Lane • Reno, NV 89502 • (702) 348·2522

03/03/97 MaN 11: 28 [TX/RX NO 9742] ~ 001

t:JME:

FROM:

DATE:

PAGEL OF:

COMPANY:

MESSAGE:

FAX#:

PHONE#:

ATTENTION:

ADDRESS:

I 03/03/1997

. · NEL lABORATORIES Las Vegas Division
4208 AIc8fa Way, Sulta A • Las Vegas, NV 89030

I ~=.~Laa~v~eg~a~s~.~p~hoe§n~i.~~~~~~~~§~~~(702)~857~.~10~1~O.~F~U:~:1~rr.:~~~)65~68-3~7-~1~~~~~
1 0:
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I
I
I
I
I
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I
I



- - - N~LABAT.S-
___~.. ,~ " Reno' las Vegas • Phoanbc

N ----r.:
~ a

w Phoenbf DMIion· 3011 S. 35th St., Bldg. B, SLllte 6' Phoenix, A2 85034
l.!J (l1li) G1-GD11 • FIX: tllO:2) 437·2225 • 1-800·368-522.<t •
a..

P.O. No.:

- - - --
-pI

- -
N
o
o
~

:lampInr: ~-\lLl ~~ Ann.: ~c"c.., ~·.\(O~ f,.. X Analysis
~,.",00 N. "S~'" ~ ~~J ~",'\lI 2.$0 j

V~6e-O" I 1\"1 . ~CJ 2,.0 - ~

I,..Nrc I FMNo.: Ii
I

lpOl/G-""'· ~4~~ ~~O~ Ci"i4-S~
)( oIJ

IlIIIng IcIci-=
~- -e..- ElCJ*Itd Due DUe: ~I=1193= cB ~,

I --.. -=-
'. I j ~,

AIqUlltedTLmaround:~ Day (Norma~ _ 43 Hr. __ 24 Hr. __ OlhcH B I J!J~
(J) 1ffi '& ~. ~

SMrpIe OatelTlme SamplelD N.E.L Identlficallon
,. :fa>

(J) ~ ..,I~" &%',\t(') l..D.....\.l~~ t'L) pc:..~o "Zoo~ - 0 \ ~ AQ rlf~' Yo<t
.J

"Z./2.~Ict~ ,~~" 1 )tI
tJ."Cr",,-'"'~ \l 3 lL) - oz..

~
I.

2.J l;.t, ~ II.;....~ L.ocE...... •......,. ~ U::> -03 I~V litv
'1/ ,.:..It, 1- l 5'. sc> Lz, CoI,-U c"'" \k.\ Ii) - 0 U. Iln I~D )( )(

it Z.~/'iT li~'-'O L.l", \_;C"" ~, L1-) \ II -05 \0 lJ )( )(

o
Z

~p::;. ....
~.....

...-.----- ---------------I----------l--J~+__+-.-t_+_-~__l-I__+_+_t-t_+--------

r--
lCi~-----_I_----------l----------~---l-+--+--+-lf-+--+--+-Jf--l-+-+-1f-+---------
~

r--
~ L-.-----..L.--=-.---------:/~c"'-'r---;::=====JlI*I/IklD==WIdlWldll!=~=SO~.=SoI~~~L;:==::::==:=~¢:~=====,--;=8alI==n== ......===
~ Custody Seal intact? V N None Temp. 6 eo.'1 ::w..w. IlI.SoIId 80..2 t:;;A ::='"",Iy--=~_ :: ~U1I

Condition when recei\led (~ r:rwar ~AAAqu.lJIJ' ~:~ G Ncl"'-"d h:\:.-
~ so.SUlIga

~ r:AIIIn:-:-~...:-:....~~Ilr----------==----r--.!:::=====:;:::AI=OIMd==bV======~~==============:;==~======
~ l-:-__~(P~rin~t)~ ...l:(S:.:!ig!::na1U=r:.!8)~_~---D-atefT--lm-.--_4---~(P:..:I:.:::Inl::!.) ..!:lS::.:lIg~na=':.::ur~s)~_ _t---D-81-It/fl-,..---

r-- • C-c.r,,'.-_ ~to ..·". C'--. .........:.....C'I\ ..... c:..... 2,h.,,\ ct':f. .:f'·of) vP~ I ,-.----
~ J LA~ s ~j-JI"" .It ~ f .. Pt.t II 1,:/- -- - a.~~.L-'~~IOL-J-~-I-~I..&.f-II1..:...:11-~tO_·.~..;...~~
~ :I I l ,,'
~ • . , I
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[TX/RX NO 9742] ~003

;JAo yes
ONo

03/03/97 MON 11:28

NEL-LAS VEGAS
tiU~-4::S'-~~~b

Time Receive:

~e5
ONe

All seal! Intact: CJ Yes
a;[No

A" sealS Intact: trres

f\ ONO Ie
SealName~ CO .....I(I~4 _

NEL COOLER RECEIPT FORM

7026571577. -__ .. .... _ ..ur- '.211

Na Watt Order 10 :

ALL sompMts r8QUiring no ".adspace ere free of heCldspace:

Date Rece;,ed:

Enough sempt. for "LL reQuesTeC3 QnCIIYSis:

Custody Sects on AU. samples: :J Yes
aNO

Custody Sec:Hs on ALL c:QOIers: ~es

Seat dare: 2-72>-?fa

ReceivedbV (Sign): Sv24nn t. f''1\~

Received bV (Prfnt Name): ~"'4""~?-

~
~UPS
OfedEz
OUSMait
:]Ottw ~

SempleTe~(Oeg Cl; .....£0:;;".- _

ALL somoies J:)t8SeNed C:cmtdtv: !lL\'es
.. I A ONoIf no, please expksin; ~..:~ _

All samples received in good c:or'\dffion: Q6es

If no, please eJ!PlCiI'l: ~.l.Pt-.;.. O_No _

Chain of CustoClY Present: SYes C:OC a~8I VoliIt'l SOITIDIeS received • Yes
:J~ O~

IfCOC end samples do not mcttcn "tease ellPOin:~....&=......... _

-,
I. 03/03/1997 10:30
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NEL LABORATORIES
Reno DivisIon

1030 Matley Lane· Reno. Nevada 89502
(702) 348·2522 • fax: (702) 348·2546

1-80Q.368-522I

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

FACSIMILE TRANSMISSION

ATTENT10N: ~£.BVtl c.e. ., Lu;1c0 )t

COMPANY: .J<d rul va i±ov...;..V\.......=- _

PHONE":

FAX': Le09- -~L/L1- -=tl{'J3

MESSAGE: (A.>L yf Cef , 11 e. ci. ~ gt1::=¥Y:p({' ~ .aJt
N1L - (Ctvro "', V\. '30 0 d. VrncJj 'j-:( OlA .

'rkD.»Je Yili

FROM: _2>~D...I.,;I~~;-------------

PAGE 1 of (p
DATE: 31Lf In
TIME:

03/04/97 TUE 10: 53 [TX/RX NO 9781] ~001
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----- --~L L:RA~IES- ~HAIIPoFmsT~ -
Reno • Las Vegas • Phoenix

- -

TIlle repo<ltl appUcallI. onIV 10 the aample ',""Mod by IhilatlCll'alory, The liaII1IlIy 01 IIlIlabcralCl/Y 10 Iim~ed to thl amounl paid lor Ih. repon. ThiI,eporI II lor Ih. e.dusove us. 01 "" cUllIllo wIIom III addressed and upon Ill. condllon Ihal the dlllll ulume. alilabllt,lrllit III'Iler
disltibulion 01 t'" report or lis contents.

..:,~~::.~ Project Namll~ \
\A.o' .-

.
M~<.J'

Projlla No.: -
'- C1

• c. ~e,. '1~ - 0'4 '-S
Phoenix Division' 3021 S. 35th St., Bldg. B. Suite 6' Phoenix. AZ. 85034 P.O. No.: Sampled By:

(602) 437-00e9' Fax: (602) 437-2225 '1-Boo-368-5221

~Company: \C.......,=1 l"'··'" Ann.: '3 N CL. ""1;\ (OX
c;)...

Analysis)(

Address: "1-14100 N. \ 5t,."" ~\-rce\- Js, ... :1c. Z.so 0
!a-

Y'~OlLN'\" , At c "'0
Phone No.: 1."21 It ~ Fax No.: N .9

o C;~ - S Q:) \poz,./ '1't 't "llf'"23- ... 10 .J..
Expected Due Date: ~71 j =t- . )( c tBilling Address: 0 V,

c::. -----
..... !a- CD

I!! ... u... c ':IJGl Il) 0 ~. !'JibC )( U] 0 .~ ~
.::;

!a- n; "D ....ifc y ,
Requested Turnaround: ~5 Day (Normal) __48 Hr.__ 24 Hr.__Other 8 )(

~ .:r 0-Il)
Q.: ~.t: Ul ~

'0 10 Il) a. .,'! ~.. )(

Sample Datemme Sample ID N.EL Identification
... :E Q. W

Remar1<s

2.1.z. .:rI C; =J- -z..z,~ 0 Loc. t~\..' ev-.~ Z. ~ , I' IV)- 'Z. "9 'l~'1.0 o~- 0 ) I PrCi CJ u 1;< 7
~J'2- ,..1 Ii";\ \{( I. 00 La~ \-thvo ~:!:> - ""l't1 -"2.- -t) 2.- I ~ 'l< -----
"Iz~G~ ~'.4S W ~\-I' """ ~ 2.. fl(>"", .. , -O~

I e, X --
11':z.:;'1~ ::J 15"! 50 lo'CA,,\.-i e-vo. ~ , h) -ott (p b,A- :J X --
~I 'Z:H q 1- I ".I§p Loe.. ......~~ , l~J -os. to ~ X ><. -
d~ol C}:+-

.......
-rrAve..1... e> \lC:- t~Gl\ ,/ - 0 \.p 2-

'" ~ X -
I -----

Custody Seal intact? Y N None Temp. 80xiU ow -Dtir*1ng Wa1eI so· Sol Box 1/2 A. HCI E.lceClnIV Box 113
~

WN·WuleWaw SO· Solid
8.HN~ F.Othet

H-Ifigh
RW· RCRA Waler /0O ·Aqueoul

C.H. ~ Q. NOI Pr8$8fVed
/,I.",""",

Condition when received good Ol·Oil /0-141 L·law
SQ· Sludge D.Nao u·u~

Relinquished by Received by :::::::
(Print) (Signature) DatefT'une (Print) (Signature) DatefTime

1 ('\ "" _.\., .,",-'fV\ ~r':-"" I Q;.-~~~ ~J2:> \ '6'.00 \J~S - I - -
«=t~

2-.h () ~lA_ Uc;) - PUi NJA i V ~V l\~ Inl Lu~.~ DvvlSEJA lPM loJ J~anv- OJ ~/l/ C; '1 -V'lrA ~/()~Yh...
3 I
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Sampled BY:Il. ¥b~~

Project No.:
ProjedName~~ _I fvlV\. : Mt FtD
P.D.No.: I

f Analysis)C
0
!!!. ,
c

N 0

~I'It ~
)( ~ ,

~.... ~ CIl
~III ... U.. 'It C I2!

&i
0

~ I

~
0 \ ::i
-a ....if

0
)( ~ ~ ~0 CIl.t:;

UI CIl \/., ~%'0 iii 1- c.
~)( .

'It ~ W
~~ Remarks

I h ~ u )(

I ~ Cr lA IX

"
I~ ,f? V\ X

1;2..~ C. u.. X

mLABbRATO~IES-
Reno • Las Vegas • Phoenix

--

Sample OatefTime Sample 10 N.E.L. Identification

Phoenix Division· 3021 S. 35lh Sl.. Bldg. B. Suite 6· Phoenix, A1. 85034
(602) 437.0099· Fax: (602) 437·2225·1-800-368-5221

, ,

i
It)i
0'.\
0.1

!,

~ Phon. No.:~ - 9iOo Fax No.: Chln5'IfL( - (t{t.J
~ Billing Address~ Expected Due Date:jJ.,..1 't 1---
Q)
q-
It)

~ Requested Turnaround: -.Ls Day (Normal) __48 Hr. __24 Hr. __Other
r-..

a
c:
QI
s
I

CIl
QI...
S
o
+J
IU
S
o
.0'
IU
r-

DatefTime

BoxN3 H.Hilt!
M·Medilm
L·1.o<t
U·Unknown

E.lceOnly
F. 0Iher==__
G.NClIPrnlllVed

,

(Signature)

A.Hel
B. HNo,
C.HI~.
O.NaOH

I
I

Box 1/2

'- I

(Print)

SO· Sol
SO· Solid
AQ· Aqueous
A.~

Received by

OW· Drink' Water
ww· WaSI~aler
RW· ReM Waler
OL.OI
sa·Sludge

DatelTime

Box .1

u
I
I

2 U I

4'

3

Relinquished by
(Print)

Custody Seal intact{(Y) N None Temp. 3~
Condi~when received good

l1lil repOll isllPPlicable only 10 \he sample receNod bV thelaboralory. The tiablftv oIl11e laboralory Ie limned 10 Ill' amounl paid lor lhIa repOll. Thll report Ie 'or Ihe e.elusNe use 01 the elllllllO whom I is addrH&od and upon lie COIIdillOlllhallhe elienl "sumas a11llabiUI\O lor "'further
dslribulion oItha reJlOl' or Is conlanll.
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- -- -- -----NEL [ABORATORIES
Reno • Las Vegas • Phoenix

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

.. Project Name: Ie. ,~ (-I;, J..{CFC.O
Project No.:

........,. 1'\ - rl';
Phoenix Division • 3021 S. 35th St., Bldg. B, Suite 6 • Phoenix. AZ 85034

P.O. No.: ,
Sampled By: iZ

~~l• .-
(602) 437-0099· Fax: (602) 437-2225·1-800-368·5221

- ,.,

Company: I';&~M Attn.: ~OMJ,. \,) ;\ <.D-I.
M
'It

Analysis)(
0

Address: 1'90 .I 5~ I 1t'i'Sl> i !!!. • I

eN-t,.,~, 1ft. gS\)z"o c
N 0

Phone No.: (b etl))-q ~'f .. $~OO Fl\Jl No.: ~O7,) "'it( ... ;'fL!; 'It !
o/~

I

, E"xpec:ted Due Dale:
)( C ~BiUing Address: ~·t} 9:r--
0

&1..yM. ..... e. 8f! ~ 0(;'
'It c

~ )( Gl 0 ~0

!/ ~
0

~
()

~~
.::;

Requested Turnaround:.-L5 Day (Normal) __48 Hr.__24 Hr.__ Other

IE. "0 ~

8 )(
~ !IA ~
CD ~.;: III- 1ii !!0 ~

Sample Oatemme Sample 10 N.E.L. Identification
'It ~ a. w .. ,~ Remarks

"

/2.1- ~T 19;ai) LotJ,Df\ it-.3 -PPr4 -:l 1 \ k 5 u IX
11 h:-r IC;-r t~:OOIkoJ?uv'\ -4:t'3" nl,. - 2 \. "q~l)Z~ -Ol.,. 1 AQ r lA I~

I" v~ q1- ,6;00 I-oco--h11 J\ :tt.3 - "'J1)S-:l \ I M 6- u ~

"2. 1,1 qr I~',CX L.nfdJ-fl)'" ~3" tJ>D~z.. ) ,M ~ lA IX
1.)Zil91' f'l:'l( LuAf,ott ~~ - PP,..., I J II' !3 lJ IX
~ irl,1' /":'4') LD~bl\ ~Z--Ofr· f ..... ~~ ":l Ol.0t>'A ... 0.=, \ /(J e.- Ll 'X
-Z 1.:1' 'i 1- \q: '4~ .Lft~1Jf\ ~A-Ti)S - I \ JrG if tA )(

1.. 'LfRr /1:~ rl.J)uJ1o (\ 4 ~ -con-I .J I lAG v lA )<1
... I /l,A L'l.. a f!;-7 .. n.~u ;.I!. I(;'~ - ~ ./1

r T """,
u..,(. I,....~ l:- ilA - is:

("rT
~.

.... '',,1. ._~ f. "I•
tt""" ....vo -d.. ~~ A£P ~ I-A I, -

" V '-'CI'V""
-r;~ ~ V\ -7' ~ E:JW

Custody Seal intact?:@ N None Temp. .:3cc- Box '1 ow· Orlnlmg WaI... so· Soil Box'2 A.HeI E.lceOnir Bo.'3 H· HighWN •WUl8 Willi so· Solid B.HN~ F.OIII...
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Project Name:
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DW· Drinking Weier
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SO· Sludge
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N.EL Identification

---Nt:L [ABORATORIES
Reno • Las Vegas • Phoenix
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Project No.:

samPlec:tB~~

--
Analysis

-
P.O. No.: I

Project N~e,. 1'- .•• ~
Il:... ..M..t....I" "'Tl>t'''. I"'\.L.~

c o..~ ,
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~..... ~ III
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---NI::.L LABORATORIES
Reno • Las Vegas • Phoenix

--

Sample DatefTime Sample 10 N.E.L. Identification

Phoenix Division· 3021 S. 35th St.. Bldg. B, Suite 6 • Phoenix, AZ 85034
(602) 437-0091· Fax: (602) 437·2225 ·1-800·368·5221

Company: ~ ~ ';:t ~ Alln.: t? ." ., "'
,:::.1 M "ttOfjI\. 2!Ut(.. ~ I I (.Dc..

Requested Turnaround: V'?Day (Normal) __48 Hr. __24 Hr.__ Other

-

g ;z,ll1 ql- {g; tid ~w.h~1\ -tt- I - ~A

f "Ii tlirc; l' la/tiC L-~ ~~l\ ~ 1- f h. - 'l.
~ 1t,/'r;rtlJr (9; tiD voc.a~I"'" ~ 1- (J)o - ~
.~. "hA"lt 1.9;1./' WlteL....u"*( .... oCr .. ~ ( ,C\':ll>~()O~-b5
o 17.1 t1' rr /8 :&/0 L.nCAIO\'bJ\ -d l-.~tJ~-;).

f: 17.. tl'l ~r t8;'IiJ n({it"(nl\ ~l ... e,"'l. \
~. "t tr f r 18:qi. l./J(A;h"H. ~ l-l1n -~
~. 11" 1,il'ir tJ:l/d tQ,tJ.-jOf\. ~ l- ff{'V~ J
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L·Low
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EI' ';(),
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F. O1her~=~_
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(Signature)
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lrar-21-97 10:24A nel laborator;es-reno 7023482546 P.01

FACSIMILE TRANSMISSION

FROM: j)O(~

PAGE 1 of _3__

DATE: ~ ~"--4~J,,,,"---__

TIME:

ATTENTION: _fh u.c!.. (p{'/ctrf

. ,?OMPANY: J<.0, M1-..;;,.;~~---..!.~-=....:.....:.......... _

PHONE#:

FAX #: UO'd- - CJLJ LJ -J-.lY~~~3:..--. _

MESSAGE: (lA)1) '{'f..'k1b12ti .~ ~-=s.!..-- _
P9:to~DDv ~ ftljQ....;;;;.~.....;;:;..=..;Dt:....- _

NEL LABORATORIES Reno DivisionI ",!-1;:, Reno· las Vegas 103g:)t:s.~••R;=·~~;t::8~:~:

l~~~~~II"'I·':::I··I·"·I':I""Ii..,....~p~h~oe~n~iX~.~B~u~rb~an~k~~~~~~~~~~~~~~~~~~1~-8~OO~'3~68~-5~2~21~~

I
I
I
I
I
I
I
I'
I
I
I
I
I
I
I
I

03/21197 FRIll: 35 [TX/RX NO 6260] ~001



lar-21-97 10:25A nel laborator;es-reno 7023482546 P.02

I ACZ __

I
I
I

ACZ LabOlTltorit!', Inc.

30400 Downhill Orivt!

StltambotJl Springs, CO 80487

(800) 334-5493

NEL Laboratories
1030 Matley Lane
Reno, NV 89502
Eileen Ferguson

Client Project 10: C69-97-0/4-5
ACZ Report 10: RG40406

Date Reported: 3/17/97
Sample Matrix: Surface Water

Chemical 0illen Demand
jlj,Iii!SIJIUWiiibli j II "mIN-.WIUbI

I

Wet Chemist!L.
!llliHlilltjl'lUi'l''1io/lii
LJ1838-01 Lot: #4-COO·1

Ll2838-02 Lec #3-COD-1

LI2838-03 I.oc 1#4-COO-2

2/25/97

2/25/97

2/25/97

2/27/97

2/27/97

2/27/97

SO

40
R

B

U

mglL
mgIL

mg!L

M410.4
1\101. P{)L

10 SO

10 50

10 50

3/11/97 jk

3/11/97 jk

3/11/97 jk

I
I
I
I
I
I
I
I
I

.~.~~k#
Vice President of Opcralions: Rlllph Poulsen

I
......__J

Page 1 of 1

.,
IU= Analyle was analyzed for but not detected at the indicated MDL

·8 = Analytt: concentration delected at a value hetween MOL and PQL

IPOL =I'ractical Quantitation Limit

I

I
I

03/21/97 FRI 11: 35 [TX/RX NO 6260] ~ 002



ilr-21-97 10:25A nel laborator;es-reno 7023482546 P.03

@IWWljtl
M410.4

'l\U>I. ('QL

Client Project 10: C69-97-0/4-5
ACZ Report 10: RG4052/

Date Reported: 3/17/97
Sample Matrix: Surface Water

2/27/97 3/1/97 40 B mgll 10 SO 3/11/97 jk
2/27/97 3/1/97 SO mglL 10 SO 3/11197 jk

2/27/97 3/1/97 60 mgfL 10 SO 3/11/97 jk

2/27/97 3/1/97 230 B mglL SO 300 3/11/97 jk

2/27/97 3/1/97 30 B mglL 10 SO 3/11/97 jk

----------_--:-I ACZ

I
ACZ Laboratories, Inc.

30400 Downhill DriVfl

St,amboat Springs, CO 80487

(800) 334-5493

I NEL Laboratories
1030 Matley Lane

I
Reno, NV 89502
Eileen Ferguson

I Wet Chemist.'''''ilUi ll:fiii» =,..1111.
L/1B69-0J lue//2-COD-2

I L/l1l69-01 Loc#3-COD-2

L/l1l69-OJ Loc//2-COD-1

Ll1869-04 LocH I-COO-I

I L/lt169-tJ5 Loc#I-COD-2

I
I
I
I
I
I
I
I
I
I
I

'U = Analytc was analyzed tor but nol dcteCll:d at me indicated MOL

113 _ Analyle cuncentration detected at 11 value between MOL and PQL

'PQL = Practical Quantitation Limit
i

Page 1 of 1

Vice I'resident ofOrerations: Ralph Poulsen

03/21/97 FRI 11: 35 [TX/RX NO 6260] ~ 003



ltar-05-97 02:l9P nel laborator;es-reno 7023482546 P.Ol

NEL LABORATORIES
Reno • Las Vegas • Phoenix

Reno Division
1030 Matley Lane' Reno. Nevada 89502
(702) 348·2522 • fax: (702) 348·2546

1-600·368·5221

FACSIMILE TRANSMISSION

j

CD7) r~~ pe..1A.W%,

IIPAGE 1 of

DATE:

TIME:

FROM:

MESSAGE:

PHONE.:

FAX":

ATTENTION: .:...fJ:;..'v.;...u..;.....;;..;;.C=~_~W_; ~It:;.::;lr\f~ _

Ki rul~-+It)" ~LCOMPANY:

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

03/05/97 WED 15: 26 [TX/RX NO 9831] IgJ 001



l ar-05-97 02:19P nel laborator;es-reno
Feb-2B-97 03:13P NEL Laborator;es

FiJI 2B"97 03:94PM TOX SERVICE'S

7023482546
602-437-2225

P.3

P.02
P.03

02/1:5187
02/2519'
rwn.

o.te .........
Date An"."":
Jio.O......:

"""""'.0. No.

87OO()g
9700048
8100050

c.-le",,_ , ... (MPNI

SM 19·922' B Ai C
MPH I""'wl' ()l) ...1

...-

Loc-'ion tf4-fC-l
i.ocMlon .~of(;.,

L.ocmton ••·fC-2

WeIR;
fItai-C:
:.-.~ =.ViA;

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

...... 20'2

03/05/97 WED 15: 26 [TX/RX NO 9831] IaJ 002



lar-05-97 02:19P nel laborator;es-reno 7023482546 P.03

PROJECfNAME: Kimley-Hom: MCFCD

I
I
I

CLIENT:

ATfN:

NEL LABORATORIES
Reno • Las Vegas • Phoenix

Kimlev-Hom
7600 N. 15th St. #250
Phoenix, AZ 85020

BlUce Wilcox

Reno Division
10.30 Matley Lane' Reno. Nevada 89502
(702) 348·2522· fax: (702) .348-2546

1-800·.:568-522 I

NEL ORDER 10: P9702006

I.
I
I
I
I
I
I
I
I

Attached are the analytical results for samples in support of the above referenced project.

Samples submitted for this project were not sampled by NEL Laboratories. Samples were received by NEL in
good condition, under chain ofcustody on 2/26/97.

Samples were analyzed as received.

Where applicable we have included the fonowing quality control data:

Method blank - used to demonstrate absence ofcontamination or interferences in the Analytical process.
Laboratory Control Spike (LCS) • used to demonstrate laboratory ability to perform the method

within specifications by spiking representative analytes into a clean matrix.
Surrogates - compounds added to each sample to ensure that the method requirements are met

for each individual sample.

Should you have any questions or comments, please feel free to contact our Client Services department at
(602) 437-0099 .

Inorganic analysis performed at NEL Las Vegas.

03/05/97 WED 15: 26 [TX/RX NO 9831] IaJ 003

I
I
I
I

Eileen M. Ferguson
Laboratory Manager

CERTIFICATIONS;
Reno Las Vegas

Arizona AZ0520 AZOS18
California 1707 2002
US Army Corps of Engineers

1

Date

Idaho
Nevada
Montana

Reno
Certified
NV033
Certified

Las Vegas
Certified
NV052
Certified



!rar-05-97 02:19P nel laborator;es-reno 7023482546 P.04

NEL LABORATORIES

Priority 13 Metals
Aqueous

RESULT REPORTING
mgIL LIMIT D.F. MEmOD DIGESTED ANALYZED

NO O.OSmglL 1 EPA6010A 3/4/97 3/4/97

NO O.OSmgIL 1 EPA6010A 3/4/97 3/4/97

NO O.OOSmglL 1 EPA6010A 3/4/97 3/4/97

NO 0.01 mgIL I EPA6010A 3/4/97 3/4/97

NO O.OlmgIL 1 EPA 6010A 3/4/97 3/4/97

NO O.OOSmglL 1 EPA6010A 3/4/97 3/4/97

NO O.05mgIL 1 EPA6010A 3/4/97 3/4/97

NO 0.1 mg/L 1 EPA 7470A 3/4/97 3/4/97

NO 0.02mglL 1 EPA6010A 3/4/97 3/4/97

NO O.OSmg/L 1 EPA6010A 3/4/97 3/4/97

NO 0.02mgtL 1 EPA6010A 3/4/97 3/4/97

NO O.lmgtL 1 EPA 6010A 3/4/97 3/4/97

0.012 O.Olmg/L 1 EPA6010A 3/4/97 3/4/97

CLlENf:
8ROJEcrID:
~lENTm:

TEST:

~TIUX:

IARAMETER
Antimony

l
r&eniC
ryllium

admium
ChromiumI=r
Mercury

•

iCkCI
elcnium
ilvcr

Thallium

line

I
I
I
I
I
I
I
I

Kimley-Hom
Kimlcy·Hom: MCFCD
Location #4-1

NEL ORDER 10: P9702006
DATE SAMPLED: 2125/97
NEL SAMPLE 10: P9702006-01

I
l

o.F. - Dilution Factor

NO - Not Detected
This report shall not be reproduced except infull. without the written approval ofthe laboratory.

2

03/05/97 WED 15: 26 [TX/RX NO 9831] ~ 004



lar-OS-97 02:20P nel laborator;es-reno 7023482546 P.OS

I
IENT: Kimley-Hom
orner 10: Kimley-Hom: MCFCD
IENf 10: Location #3-1

I NEL LABORATORIES

Priority 13 Metals
Aqueous

NEL ORDER ID: P9702006
DATE SAMPLED: 2/25/97
NEL SAMPLE ID: P9702006-02

IARAMETER

Atnti:i:ny
Ilium

Cadmium

l
romium

pper
ad

Mercury

I kel
enium

Silver

F~1ium

I
I
I
I
I
I
I
I

RESULT REPORTING
mgIL LIMIT D.F. METHOD DIGESTED ANALYZED

NO O.05mglL I EPA6010A 3/4/97 3/4/97

NO O.OSmgIL I EPA 6010A 3/4/97 3/4/97

NO O.OOSmgIL 1 EPA 6010A 3/4/97 3/4/97

NO O.OlmgIL 1 EPA6010A 3/4/97 3/4/97

ND O.OlmglL 1 EPA60l0A 3/4/97 3/4/97

0.030 O.OOSmgIL I EPA 6010A 3/4/97 3/4/97

NO O.OSmglL 1 EPA6010A 3/4/97 3/4/97

NO O.lmglL 1 EPA 7470A 3/4/97 3/4/97

NO 0.02mglL 1 EPA 6010A 3/4/97 3/4/97

NO O.OSmglL I EPA 6010A 3/4/97 3/4/97

NO 0.02mglL I EPA6010A 3/4/97 3/4/97

NO O.lmg/L 1 EPA 6010A 3/4/97 3/4/97

0.060 O.Olmg/L 1 EPA 6010A 3/4/97 3/4/97

~.F. - Dilution Factor

IIr.rr> -Not Detected
This report shall not be reproduced except in full. without the written approval ofthe laboratory.

I 3

03/05/97 WED 15: 26 [TX/RX NO 9831] 1aI 005



I Mar-05-97 02: 20P nel laborator;es-reno 7023482546 P.06

NEL LABORATORIES
CLIENT: Kimley-Hom

I PROJECT 10: Kimlcy-Hom: MCFCD
CLIENT 10: Location #4-2

NEL ORDER ill: P9702006
DATE SAMPLED: 2/25/97
NEL SAMPLE 10: P9702006.03

I
TEST:
MATRIX:

I PARAMETER

.:::ny

.eryllium
Cadmium

Fromium
Copper
Lead
Mercury

I NiCkel
Selenium
Silver

I
ThalliUm
Zinc

I
I
I
I
I
I
I
I

Priority 13 Metals
Aqueous

RESULT REPORTING
mgIL LIMIT D.F. METHOD DIGESTED ANALYZED
NO O.OSmglL 1 EPA6010A 3/4/97 3/4/97
NO O.OSmgIL 1 EPA6010A 3/4/97 3/4/97
NO O.OOSmgIL I EPA6010A 3/4/97 3/4/97
NO O.OlmgIL 1 EPA 6010A 3/4/97 3/4/97
NO O.OlmglL 1 EPA 6010A 3/4/97 3/4/97
NO O.OOSmglL I EPA6010A 3/4/97 3/4/97
NO O.OSmgIL 1 EPA 6010A 3/4/97 3/4/97
NO O.lmglL I EPA 7470A 3/4/97 3/4/97
NO 0.02mglL I EPA6010A 3/4/97 3/4/97
NO O.OSmg/L I EPA 6010A 3/4/97 3/4/97
NO O.02mg/L 1 EPA6010A 3/4/97 3/4/97
NO O.lmgIL 1 EPA 6010A 3/4/97 3/4/97
NO 0.01 mglL I EPA6010A 3/4/97 3/4/97

I D.F. - Dilution Factor

NO • Not Detected

Thu report shall not be reproduced except infull. without the written approval olthe laboratory.

I 4

03/05/97 WED 15: 26 [TX/RX NO 9831] ~006



lbar-05-97 02:20P nel laborator;es-reno 7023482546 P.07

NEL LABORATORIES
CLIENT:

I OJEcrlO:
IENfIO:

Kimley-Hom
Kimley-Hom: MCFCD
Method Blank

NEL ORDER 10: P9702006
DATE SAMPLED: NA
NEL SAMPLE 10: P9702006H'-BLK

f_T_: p_n_oo_r_ity_l_3_M_eta_ls _

ANALYZED

3/4/97

DIGESTED

3/4/97

METHOD

EPA 7470A

D.F.
IO.lmglL

REPORTING
LIMIT

RESULT
ml!lL
NO

Jaoo;TER
Mercury

IF. - Dilution Factor

ND - Not Detectedlis report shall not be reproduced except injUll, without the ;ritten approval ofthe laboratory.

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

03105/97 WED 15: 26 [TX/RX NO 9831] @007



~ar-05-97 02:20P nel laborator;es-reno 7023482546 P.08

I NEL LABORATORIES

ImNT
'

Kimley-Hom NEL ORDER ID: P9702006

OJEcrlO: Kimley-Hom: MCFCD DATE SAMPLED: NA

lENT 10: Method Blank NEL SAMPLE 10: P9702006PI-BLK

~:
Priority 13 Metals

~TER
RESULT REPORTING

mgIL LIMIT D.F. METHOD DIGESTED ANALYZED

Antimony NO O.OSmgIL 1 EPA6010A 3/4/97 3/4/97

EiC
NO O.OSmglL 1 EPA6010A 3/4/97 3/4/97

lI.ium NO O.OOSmg/L 1 EPA 6010A 3/4/97 3/4/97

mlum NO 0.01 mgIL 1 EPA6010A 3/4/97 3/4/97

Chromium NO 0.01 mglL 1 EPA6010A 3/4/97 3/4/97

Ecr NO O.OOSmgIL 1 EPA6010A 3/4/97 3/4/97
NO O.OSmgIL 1 EPA6010A 3/4/97 3/4/97

ickel ND O.02mgIL 1 EPA6010A 3/4/97 3/4/97

Selenium NO O.OSmgIL 1 EPA6010A 3/4/97 3/4/97

Iver NO 0.02mgIL 1 EPA6010A 3/4/97 3/4/97

allium NO O.lmgIL I EPA 6010A 3/4/97 3/4/97

Zinc NO 0.01 mgIL I EPA6010A 3/4/97 3/4/97

I.F. -Dilution Factor

flO -Not Detected
Ihis report shall not be reproduced except in full. without the written approval ofthe laboratory.

6

I
I
I
I
I
I
I
I
I

03105/97 WED 15: 26 [TX/RX NO 9831] ~008



IMar-05-97 02:21P nel laboratories-reno 7023482546 P.09

NEL LABORATORIES
NEL ORDER 10: P9702006
DATE SAMPLED: 2/25/97
NEL SAMPLE 10: P9702006-01

Inorganic Non-Metals
Aqueous

Kimley-Hom
Kimley-Hom: MCFCD
Location #4-1

CLIENT:

t OJECI' 10:
IENTID:

EST:
TRlX:---------------------------------

IARAMETER
liii &. Grease

I'tal Suspended Solids

REPORTING
RESULT LIMIT

NO 1

8.4 2

D.F.

1

1

METHOD

EPA 413.1

SM2540D

UNITS

mglL

mg/L

ANALYZED

2/28/97

2/28/97

I
I
I
I
I
I
I
I
I
I
I
1If.F. -Dilution Factor

~ • Not Detected
This report shall not be reproduced except in full. without the written approval ofthe laboratory.

I 7

03/05/97 WED 15: 26 [TX/RX NO 9831] ~ 009



IMar-05-97 02:21P nel laborator;es-reno 7023482546 P.10

I· NEL LABORATORIES
CLIENT:

IROJECfIO:
LIENTIO:

fA~:

Kimley-Hom
Kimley-Hom: MCFCD
Location #3-1

Inorganic Non-Metals
Aqueous

NEL ORDER 10: P9702006
DATE SAMPLED: 2/25/97
NEL SAMPLE 10: P9702006-02

IARAMETER
Oil & Grease

Iota! Suspended Solids

I
I
I
I
I
I
I
I
I
I
I

REPORTING
RESULT LIMIT D. F.

NO 1

2.4 2

MEmOD

EPA 413.1

SM2S40D

UNITS

mglL

mgIL

ANALYZED

2/28/97

2/28/97

I

,p.F. -Dilution Factor

INn -Not Detected
This report shall not be reproduced except in full. without the written approval ofthe laboratory.

8

03/05/97 WED 15: 26 [TX/RX NO 9831] ~010



IMar-05-97 02:21P nel laborator;es-reno

I NEL LABORATORIES

7023482546 P.11

CLIENT:
IItOJECfID:
a-mrrrID:

fA~:

Kimley-Hom
Kimley-Hom: MCFCD
Location #4·1

Inorganic Non-Metals
Aqueous

NEL ORDER 10: P9702006
DATE SAMPLED: 2a5~7

NEL SAMPLE 10: P9702006-03

~TER
Oil & Greaseltal Suspended Solids

I
I
I
I
I
I
I
I
I
I
I

REPORTING
RESULT LIMIT D.F.

NO 1 1

3.2 2 1

METHOD

EPA 413.1

SM2540D

UNITS

mglL

mg/L

ANALYZED

2/28/97

2a8/97

•.F. - Dilution Factor

~ - Not Detected

This report shall not be reproduced except infull. without the written approval olthe laboratory.

I 9
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lar-04-97 11:19A NEL Laborator;es 602-437-2225 P.01

~I,

Corporate Ortlce & Reno Division' 10.30 Matley Lane' Reno. NV 89502 • (702) .348-2522

FACSIMILE TRANSMISSION

3M.=CJl-=-- _

(including cover page)

o Hard copy will follow 0 Hard copy will notfollow

TO:

OF:

PHONE:

FAX:

FROM:

DATE:

NO. OF PAGES:

NEL LABORATORIES Phoenix DivisionI 3021 S. 35th St.. Bldg. B. Suite 6 • PhoenIX. AZ. 85034

t~~~~~~I·II':;I;>lr'1'1;":'I':/'I~I:inO~.~La~s~v~e~ga~s~.~p~h~oe~n~jX~~~~~~~~~~~~~~~(60~2~)43~7~.oo~gg~.~F~ax~\~(~~800~2)~.~~68~7~:~~~~~~~

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

03/04/97 TUE 11: 19 [TX/RX NO 9783] ~ 001



NEL LABORATORIES

-----------------

o

KIMLEYHORN

FOR

SAMPLING EVENT 1

PROJECT: STP - PAPAGO

Matix: Aqueous

I I SAMPLING EVENT 1 I I
I I IFIRST FLUSH AFtER 2 HOURS I I
Site Sample Timel Sample Time 2 Comments

Date Date

Site 1 2/27/97 15:50 2/27/97 18:40 1 stonn event

Site 2 2/27/97 19:45 2/27/97 22:40 1 stonn event

Site 3 2/25/97 17:05 2/27/97 18:00 2 stonn events:
Sample 1 collected at first flush of 15

\ storm,
Sample 2 collected after 2 hours of2nd stonn

Site 4 2/25/97 16:30 2/25/97 18:30 1stonn event

LO
N
N
N
I

"l"l
~
I

N
o
\0

N
o.
0.

Ul
OJ
'r-
~
a
;J
III
~
a
.0
III
..J

..J
LLJ
Z

«
en
r-l

"
r-l
r-l

"en
I
~
0
I
~
III
~- -



!Jar-07-97 04:15P nel laborator;es-reno 7023482546 P.01

I NEL LABORATORIES
Reno • Las Vegas • Phoenix

Reno Division
1030 Matley Lane • Reno. Nevada 89502
(702) 348·2522 • Pax: (702) 348.2546

1-800·368·5221

i

(QUa -CfCjLJ - :=&1';) 3

FACSIMILE TRANSMISSION

~YL( te.. Lui l.....cQ,lOft'f..-,.- _

Kt V\Al~- ¥oY1t\..!

'J»t.~4-¥:....--_---

~C1M..dJd. .(~ CItlJ;f6'rOA. 've.~s

MYlA- us. CD]) v-e..}lA.Ms

____.~JL~.

PAGE 1 of

DATE:

TIME:

FROM:

ArrENTION:

MESSAGE:

PHONE##:

FAX.:

COMPANY:

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

03/07/97 FRI 17: 22 [TX/RX NO 9893] l4J 001



~ar-07-~7 04:15P nel laborator;es-reno 7023482546 P.02

A1TN: Bruce Wilcox

PRomCf NAME: Kimlcy-Hom: MCFCD

I
I
I

CLIENT:

NEL LABORATORIES
Reno • Las Vegas
Phoenix • Burbank

Kimlcv-Hom
7600 N. 15th St. #250
Phoenix, AZ 85020

Reno Division
1030 Matley Lane· Reno. Nevada 89502

(702) 348-2522 • Fax: (702) 348-2546
1-800-368-5221

NEL ORDER ID: P9702008

I
I
I
I
I
I
I
I
I

Attached are the analytical results for samples in support of the above referenced project.

Samples submitted for this project were not sa.mpled by NEL Laboratories. Samples were received by NEL in
good condition, under chain ofcustody on 2/28/97.

Samples were analyzed as received.

Where applicable we have included the following quality control data:

Method blank - used to demonstrate absence ofcontamination or interferences in the Analytical process.
Laboratory Control Spike (LCS) - used to demonstrate laboratory ability to perform the method

within specifications by spiking representative analytes into a clean matrix.
Surrogates - compounds added to each sample to ensure that the method requirements are met

for each individual sample.

Should you have any questions or comments, please feel free to contact our Client Services department at
(602) 437-0099 .

For Method 608 one surrogate recovery must be within QC limits. This requirement was met in Loc:ation
#1(1), but not in the duplicate analysis. For Method 615, Location#I(I) was analyzed at a 1:10 dilution. It
will be reanalyzed without dilution.

I
I
I
I

Eileen M. Ferguson
Laboratory Manager

CERTIFICATIONS:
Reno Las Vegas

Arizona AZ0520 AZ0518
California 1707 2002
US Army Corps ofEngineers

Date

Idaho
Nevada
Montana

Reno
Certified
NV033
Certified

Las Vegas
Certified
NV052
Certified

03/07/97 FRI 17: 22 [TX/RX NO 9893] I4l 002



~ar-07-97 04:15P nel laborator;es-reno 7023482546 P.03

I NEL LABORATORIES

O~anochlorinePesticides and PCB's by EPA 608, July 1993
EPA 608 ANALYST:
Aqueous EXTRACTED:
1 ANALYZED:

0.1 J!g1L

0.1 J!g/L

0.1 flglL
0.1 J!glL
0.1 J!glL

0.' J!gfL

0.1 ""giL
0.1 I1g1L
0.1 J!g/L
0.1 I1g1L

0.1 J!glL
0.1 flglL

0.1 I1g1L

0.1 IlgiL
0.1 J!g/L

0.1 J1g/L
0.1 J1g1L
0.5 J!glL

2 I1g/L
O.S J!g1L
O.S J!g/L

O.S J1glL

O.S J1g/L
O.S J1g1L
0.5 J!glL
O.S IlgiL

Reporting
Limit

YW
3/4/97
3/7/97

Result
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

NEL ORDER 10: P9702008
DATE SAMPLED: 2/27/97
NEL SAMPLE ID: P9702008-04

Kimley-Hom
Kimley-Hom: MCFCD
Location #1 (1)

E·
00:

TRIX:
DILUTION:

IRAMETER
Aldrin

E·BHC
-BHC

lta-BHC
Heptachlor

I lordane
'-DOD

4,4'·00E

I
'-DOT

cldrin
dosulfan I

Endosulfan 11

I dOSUlfan sulfate

drin
Endrin aldehyde

Etaehlor epoxide
ndane (gamma-BHC)
ethoxychlor

Toxaphene

.ochlor-1016
~hlor-1221

Arochlor-1232

~
hlor-1242

hlor-1248
hlor-12S4

Arochlor-1260

CUENT:

10JECTIO:
IENTID:

rC:;7CONTROL DA.TA.:
te

Dccachlorobiphenyl
rtraChlorO-m-XYlene

% Recovery
15
75

Acceptable Range
70- 130
70- 130

I
F -Not Detected.is report sha!l not be reproduced e::ccept infull. without the written approval o/the laboratory.

I
I
I 2

03/07/97 FRI 17:22 TI/RX NO 9893] .003



IMar-07-97 04:15P nel laborator;es-reno 7023482546 P_04

I NEL LABORATORIES
CLIENT:

t omCfm:
IENTID:

Kimley-Hom
Kimley-Hom: MCFCD
Location #1 (1)

NEL ORDER ID: P9702008
DATE SAMPLED: 2/27/97
NEL SAMPLE ID: P9702008-05

Or2anochlorine Pesticides and PCB's by EPA 608, July 1993
EPA 608 ANALYST:
Aqueous EXTRAC1nED:
1 ANALYZED:

f T'
ETIIOD:

TRlX:
DILUTION:

JRA;ETER
Aldrin

Ea-oHc
-OHC

lta-SHC
Heptachlor

I IOrdane

4'·000
4,4'.OOE

I
'-OOT

ieldrin

dosulfan I
Endosulfan II

I dosuifan sulfate

drin
Endrin aldehyde

I
cptachlor epoxide
. dane (gamma·OHC)

ethoxychlor
Toxaphene

I roch1or-l 0 16
rochlor-1221

Arochlor-1232
Arochlor-1242

I rochlor-1248
rochlor·12S4

Arochlor-1260

ro ate
Decachlorobiphenyl

letrachloro-m-XYlcne

I

Result
NO
NO
NO
NO
NO
ND
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

NO
NO
NO
NO
NO
NO
NO
NO

./. Recovery
12
72

YW
3/4/97
3nl97

Reporting
Limit

0.1 Ilg/L
0.1 11g!L
0.1 Jlg/L
0.1 f.lg/L
0.1 I!g/L
O.S Jlg/L

0.1 Jlg/L
0.1 Ilg/L
0.1 1J.g/L
0.1 I1g/L

0.1 11g/L
0.1 f.lg/L

0.1 Ilg/L

0.1 I!g/L
0.1 I1g1L
0.1 I!glL

0.1 Jlg/L
O.S IlgiL

2 Jlg/L
O.S Ilg/L
0.5 IJ.g1L
0.5 IlgiL

O.S IlgiL
0.5 IlgiL
0.5 I1g/L
0.5 I1g1L

Acceptable Range
70- 130
70- 130

IfD -Not Detected
Fir report shall not be reproduced except infull, without the written approval ofthe laboratory.

I
I
I "3



~ar-07-97 04:15P nel laborator;es-reno 7023482546 P.05

I lENT: Kimley-Hom
orner ID: Kimley-Hom: MCFCD
lENT 10: Location #1 (1)

I NEL LABORATORIES
NEL ORDER 10: P9702008
DATE SAMPLED: 2/27/97
NEL SAMPLE 10: P9702008-04

PurKeable OrKanic Contaminants by EPA 624, July 1993
EPA 624 ANALYST:
Aqueous EXTRACTED:
I ANALYZED:

E
"
00:

TRIX:
DILUTION:

JRAMETER
Benzene

l
modichloromethane
mofonn

omomethanc
Carbon te1J'llchloride

I lorobcnzcnc
loroethanc

2-Chloroethylvinyl ether

I
lorofonn
10romethane
bromochloromethane

cis-I,2-Dichlorocthene

I -Dichlorobenzene (o-DCB)
-Dichlorobenzene (m-DCB)

I ,4-Dichlorobcnzene (p-DCB)

I
I-DiChIOroethane (1,I-DCA)
2-Dichloroethane (I ,2-DCA)
,I·Dichloroethene (I, I-DCE)

lTInS-l,2-Dichloroethene

12-Dichloropropane
s-I,J-Dichloropropene

trans.I.J-Dichloropropene
Ethylbenzene

l ethYlene chloride (Dichloromethane)
1,2,2-Tetrachloroethane

Tctraehlorocthene (PCE)

•

oluene
,1,1-Trichloroethane (1,1,1-TeA)
,t.2-Trichloroethane (1,1,2·TCA)

Trichloroethene (TCE)

l richlorofluoromethane (Freon II)

inyl chloride
m,p-Xylene

IXYlene
UALITY CONTROL DATA:

Surrogate

~
BromoflUOrObenzene

ibromofluoromethane
olucne-d8

Result
NO
NO
NO
NO
ND
ND

ND
NO
NO
ND
ND
NO
NO
ND
NO
NO
ND
ND
ND
NO
NO
ND
NO
ND
ND
NO
NO
NO
NO
ND
NO
NO
ND
ND

-I. Recoyery
108
116
110

JW
3/4/97
3/4/97

Reporting
Limit
2 Jig/L
5 Jig/L
5 Ilg/L
5 Jig/L
S Jig/L
S ..giL
5 JiglL
S JigiL
S Jig/L
S J1g/L
5 Jig/L
5 Jig/L
5 J1g/L
5 I1g/L
S Ilg/L
5 I1g/L
S Jig/L
5 J1g/L
S IlgiL
S I1g1L
S I1g1L
S 11g/L
2 I1g/L
5 I1g/L
S I1g1L
S I1g/L
2 J1g/L
S J1g/L
S J1g1L
S I1g/L
S J1g/L
S I1g/L
2 J1g/L
2 11g!L

Acceptable Range
86- 115
86- 118
88- 110

I
~ - Not Detected

This report shall not be reproduced except in full. without the written approval ofthe laboratory.

I 4

03/07/97 FRI 17:22 [TX/RX NO 9893] ~005



!rar-07-97 04:16P nel laborator;es-reno 7023482546 P_06

I NEL LABORATORIES

Pur2cable O~anicContaminants by EPA 614, July 1993
EPA 624 ANALYST:
Aqueous EXTRACTED:
1 ANALYZED:

lRAMETER
Benzene

I
modichlorornethane
mofann

omomethane
Carbon tetrachloride

I
lorobenzcne

loroethlUle
:chloroethylvinyl ether

Chloroform

I loromethlUle
bromochloromethlUle

cis-I,2-0ichloroethene

I
-Dichlorobenzene (o-DCB)
-Dichlorobenzene (m-DCB)

.4-Dichlorobenzene (poOCB)

I
t I-Dichloroethane (I ,I-DCA)

-Oichloroethane (1,2-DCA)
I-Dichloroethene (I. I-DeE)

trans-I.2-Dicbloroethene

(

OiChloropropane
l,3-0ichloropropene
s-I,3-0ichloropropene

Ethylbenzene

l ethYlene chloride (Oicblorornethanc)
1,2,2-Tetrachloroethane

Tetrachloroethene (PCE)

l
luenc
I,I-Trichloroethane (l,t,I-TCA)

.1,2-Trichloroethane (I,I ,2-TCA)
Trichloroethene (TeE)

llichlorotluoromethane (Freon II)

anyl chloride
m,p-Xylene

IXYlene
UAL/TY CONTROL DA TA:

Surrogate

'

BromoflUOrObenzenc
ibromofluoromcthanc
oluene-d8

CLIENT:
.OJECTID:
"IENTID:

TEST:
aE11IOD:
LTRIX:
DILUTION:

Kimley-Hom
Kimley-Hom: MCFCD
Location #1 (2)

NEL ORDER 10: P9702008
DATE SAMPLED: 2/27/97
NEL SAMPLE 10: P9702008-0S

JW
3/4/97
3/4/97

Result
NO
NO
NO
NO
NO
ND
NO
NO
NO
NO
ND
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND

% Recovery
102
107
102

Reporting
Limit
2 IlglL
S IlglL
S IlglL
S IlglL
S Ilg/L
S JlgfL
S J-lglL
S J1g1L
S Jlg/L
S J1g1L
S Ilg/L
S IlglL
5 Ilg/L
5 J1g1L
5 J1g1L
S IlglL
5 IlglL
5 IlgiL
S Ilg/L
S IlglL
5 J1g/L
5 IlgiL
2 Ilg/L
S Ilg/L
S Ilg/L
5 IlglL

2 IlgIL
5 J1g1L
5 Ilg/L
5 11g!L
S JlglL
S J1g1L
2 J1g/L
2 J1g1L

Acceptable Range
86- 115
86- 118
88- 110

I
t -Not Detccted .

is report shall not be reproduced except in full. without the written approval ofthe laboratory.

I 5
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~ar-07-97 04:16P nel laborator;es-reno 7023482546 P.07

EIENT: Kimley-Hom
JECT ID: Kimley-Hom: MCFCD

lENT 10: Travel Blank

I NEL LABORATORIES
NEL ORDER 10: P9702008
OATE SAMPLED: 1130/97
NEL SAMPLE 10: P9702008-06

Aq:eptable Range
86- 115
86- 118
88- 110

% Recovery
101
107
101

Surrogate
.-Bromofluorobenzene
Fibromofluoromethane

Toluene·d8

E
To Pur~eable OrRanic Contaminants by EPA 624, July 1993

·OD: EPA 624 ANALYST: JW
TRIX: Aqueous EXTRACTED: 3/4/97

DILUTION_:__I A_N_A_LY_ZE_D_: 3_/4_1_97 ~ _

~ Reporting
~TER Result Limit
Benzene ND 2 1Jg/L

E
ichlOrOmethane ND 5 J1g/L

fonn NO 5 J1gIL
romomethane NO 5 IJglL

Carbon tetrachloride NO 5 J1g/L

I lorobenzcne ND S IlgiL

lorocthane NO 5 J1gIL
2-Chloroethylvinyl ether ND S IlgiL

I
loroform ND 5 IJglL

loromethane ND 5 IJglL

bromochloromethane ND 5 IJglL

cis-I,2-Dichloroethene ND 5 IJglL

I -Dichlorobenzene (o-DCB) NO S JlglL

-Dichlorobenzene (m-DCB) ND 5 IJglL
1,4-Dichlorobenzene (p-DCB) ND 5 IJgIL

~
-Dichloroethane (l.l-DCA) NO 5 IlglL
-Dichlorocthane (I ,2-DCA) NO 5 IJglL

.1-0ichloroethcnc (I,I-DCE) ND 5 IJglL
trans-l.2-0ichlorocthene NO 5 Ilg/L

F-Dichloropropane NO 5 IlglL
.s-I,3-Dichloropropene NO 5 IJglL

trans-I,3-0ichloropropene NO S !JgIL
Ethylbenzcnc NO 2 IlglL

l ethYlene chloride (Dichloromethane) NO 5 IJglL
,1.2,2-Tetrachloroethane ND 5 Jlg/L

Tetraehloroethenc (PCE) ND 5 !JglL

•

oluene NO 2 IlglL

.1.I-Trichloroethane (l.I.I-TCA) NO 5 I1g/L

.1.2-Trichloroethane (l.l.2-TCA) NO S JlglL
Trichlorocthene (TCE) ND 5 IJglL

I riChlorofluoromethane (Freon II) NO 5 I1g1L

inyl chloride NO 5 Ilg/L

mop-Xylene NO 2 Ilg/L

I
~~ NO 2~

UALlTY CONTROL DATA:

I
~ - Not Detected

Tlrls report shall not be reproduced except in full. without the written approvalo/the laboratory.

I 6
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I.M."!lr-::O?-97. 04: 16P nel laborator;es-reno 7023482546 P_O~

YW
3/4/97
3/6/97

Organochlorine Pesticides and PCB's by EPA 608, July 1993
EPA 608 ANALYST:
Aqueous EX~CTED:

ANALYZED:

J NEL LABORATORIES
C;::L;-;IE~NT::r·:-.---:....;.;;;;K;;iml~·je=Y~-H~o::m~""";"';"'-="':"":':"=:"=""--------;NE~L~O::::RD==:E=R::-::ID:-:-=P9:-::7::::0:::-200:-:-::8-------------

Ii.ROJECT ID: Kimley-Hom: MCFCD DATE SAMPLED: NA
~LIENT ID: Method Blank NEL SAMPLE ID: 030497-El -BLK

TEST:
prnOD:
pTRIX:

IARAMETER
Idrin

alpha-BHC

~-BHC

.elta-BHC
Heptachlor

f:
10rdane

,4'-OOD
,4'oDOE

4,4'-OOT

l ieldrin
ndosulfan J

Endosulfan II

f:
~UI(an sulfate
nn

drin aldehyde
Heptachlor epoxide

..

'ndane (ganuna-BHC)
ethoxyc:hlor

oxaphene
Arochlor-1016

Lhlor-I221

.roc:hlor-I232
Aroc:hlor-1242

Eloro l248
hlor-I254

rochlor-1260

Result
NO
NO
NO
NO
NO
ND
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

Reporting
Limit

0.1 J1g/L
0.1 J1g/L
0.1 I-lg/L
0.1 J1g/L
0.1 J.lglL
O.S J.lg/L
0.1 J.lg/L
0.1 J.lg/L
0.1 J.lglL
0.1 JlglL
0.1 J1g/L
0.1 J.lglL
0.1 J.lg/L
0.1 I-lglL
0.1 J1g/L
0.1 Jlg/L
0.1 jLg/L
O.S J1g/L

2 jLg/L
O.S J1g/L
O.S jLglL
O.S J.lglL
O.S J.lg/L
O.S J.lg/L
O.S jLglL
O.S jLg/L

t~~:CONTROL DATA:

Decachlorobiphcnyl
Ictrachloro-m-XYlCnC

0;" Recovery
25
89

Acceptable Rano
70- 130
70- 130

I
ND - Not Detectedlis report shall not be reproduced except infull. without the wrinen approval ofthe laboratory.

I
I
I 7
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I Mar-07-97 04:16P nel laborator;es-reno 7023482546 P_09

I NEL LABORATORIES

f
LIENT: Kimley-Hom
ROJECT ID: Kimley-Hom: MCFCD
LIENT In: Method Blank

NEL ORDER ill: P9702008
DATE SAMPLED: NA
NEL SAMPLE ID: 030497A62 -BLK

Pur2eable Or2anic Contaminants by EPA 624, July 1993
EPA 624 ANALYST:
Aqueous EXTRACTED:

ANALYZED:
e;rEST:

00:
TRIX:

IPARAMETER
Benzene

Jl!.romOdichloromethane

I=romofonn
Bromomcthane
Carbon tetrachloride

~lorobenzcne
.Chlorocthane

2-ChlorOethylvinyl ether
Chlorofonn

I Chloromethane
Dibromochloromethane
cis-I,2-Dichlorocthene

11.2-Dichlorobenzene (o-DCB)
I ,3-Dichlorobenzene (m-DeB)
1,4-Dichlorobcnzcne (p-DCB)

I
I.I-Dichloroethane (I.l-DCA)
1,2-Dichloroethane (1,2-DCA)
I.I-Dichlorocthene (I.I-DCE)
trans-I,2-Dichloroethene

11.2-Dichloropropane
cis-I.3-Dichloropropcne
trans-I,3-Dichloropropene
Ethylbenzene

I Methylene chloride (Oichloromethane)
1,1.2,2-Tetrachloroethane
Tetraehlorocthcnc (PCE)

I
Toluene
1.I,I-Trichloroethane (I,I.I-TCA)
1,1.2-Trichloroethane (l,l,2-TCA)
Trichlorocthene (TeE)

I TriChlOrOfluoromethane (Freon II)
Vinyl chloride
m.p-Xylene

l
a-XYlene

QUALITY CONTROL DATA:

Surrogate

I 4-Bromofluorobenzcne
DibromofluoTomethane
Toluene-d8

I

Result
NO
NO
NO
ND
NO
NO
NO
NO
NO
ND
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
ND
ND
NO
NO
ND
NO
NO
NO
ND
ND
ND
NO
ND
ND

"I. Recoyery
101
105
105

JW
3/4/97
3/4/97

Reporting
Limit
2 I1g1L
5 I1g/L
5 11g/L

5 I1g1L
5 JiglL
5 J.lglL
5 JiglL
5 Ilg/L
5 IlglL
5 Jig/L
5 JlglL
5 I1g1L
5 I1g1L
5 Ilg/L
S Ilg/L
5 I1g1L
5 I1g1L
5 I1g1L
5 IlglL
5 11g/L
5 JlglL
S I1g1L
2 I1g/L
5 11g/L
5 Jlg/L

S Jlg/L
2 IlglL
S I1g/L
5 Ilg/L
5 11g/L

5 JlglL
5 JigiL
2 I1g/L
2 IlglL

Accentable Ranee
86- 115
86- 118
88- 110

I NO - Not Detected
This report shall not be reproduced except infull. without the written approval o/the laboratory.

I 8



lar-07-97 04:17P nel laborator;es-reno 7023482546 P.10

15
: Kimlcy-Hom

OJECT ID: Kimley-Hom: MCFCD
lENT ID: LoeatioD #1 (1)

I NEL lABORATORIES
NEL ORDER 10: P9702008
DATE SAMPLED: 2/27/97
NEL SAMPLE 10: P9702008-01

Priority 13 Metals
Aqueous

RESULT REPORTING
mgIL LIMIT ~ METHOD DIGESTED ANALYZED

NO O.OSmgIL 1 EPA6010A 3/5/97 3/5/97

NO O.OSmgIL 1 EPA6010A 3/5/97 3/5/97

NO O.OOSmgIL 1 EPA6010A 3/5/97 3/5/97

NO O.Otmg/L 1 EPA6010A 3/5/97 3/5/97

NO O.OlmgIL 1 EPA6010A 3/5/97 3/5/97

0.013 O.OOSmg/L 1 EPA6010A 3/5/97 3/5/97

ND O.05mgIL 1 EPA6010A 3/5/97 3/5/97

ND O.tmgIL 1 EPA 7470A 3/5/97 3/5/97

ND O.02mgIL 1 EPA6010A 3/5/97 3/5/97

NO O.05mglL 1 EPA6010A 3/5/97 3/5/97

NO O.02mgIL 1 EPA6010A 3/5/97 3/5/97

NO O.lmgIL 1 EPA6010A 3/5/97 3/5/97

0.035 0.01 mgIL 1 EPA6010A 3/5/97 3/5/97

IARAMETER

1ATIux_:_:----------------

c:ny

.lIium
Cadmium

.:~mium

C
Mercury

I kc1
Icnium

Silver

l allium
nc

I
I
I
I
I
I
I
I
IO.F•• Dilution Factor

NO • Not Detected
This report shall not be reproduced except infull. without the written approval ofthe laboratory.
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.lar-07-97 04:17P nel laboratories-reno 7023482546 P.ll

tlENT: Kimley-Hom
OJEer ID: Kimley-Hom: MCFCD
IENTIO: Location #3 (1)

I NEL LABORATORIES
NEL ORDER 10: P970200S
DATE SAMPLED: 2/27/97
NEL SAMPLE ID: P970200S-Q2

LTER
I

'many
it:lIium

Cadmium

r;:um
Lead

I
CUry
kel
enium

Silver

I~lium

I
I
I
I
I
I
I
I

Priority 13 Metals
Aqueous

RESULT REPORTING
mgIL LIMIT D.F. METHOD DIGESTED ANALYZED

NO O.OSmgIL 1 EPA6010A 3/5197 3/5197

NO O.OSmgIL 1 EPA6010A 3/5197 3/5197

NO O.OOSmgIL 1 EPA6010A 3/5/97 3/5/97

NO O.OlmgIL 1 EPA6010A 3/5/97 3/5/97

NO O.OlmgIL 1 EPA6010A 3/5197 3/5197

0.020 O.OOSmgIL 1 EPA 6010A 3/5/97 3/5197

NO 0.05mgIL 1 EPA6010A 315197 3/5/97

NO O.lmg/L 1 EPA 7470A 315197 3/5197

NO O.02mgIL 1 EPA6010A 3/5197 3/5/97

NO O.OSmgIL 1 EPA6010A 3/5197 3/5197

NO O.02mg/L 1 EPA6010A 315197 3/5197

NO O.lmglL 1 EPA 6010A 3/5197 3/5/91

0.13 O.OlmglL 1 EPA6010A 3/5197 315197

t.F. - Dilution Factor

NO - Not Detected

I This report shall not be reproduced except inJitli. without the written approval o/the laboratory.
10



ILr-07-97 04:17P nel laborator;es-reno 7023482546 P.12

~lD:
~ID:

I NEL LABORATORIES
Kimley-Hom
Kimley-Hom: MCFCD
Location #1 (1)

NEL ORDER ID: P9702008
DATE SAMPLED: 2/27/97
NEL SAMPLE ID: P970200S-Q3

, T:
TRIX:

LETER
I

'many

ic
Ilium

Cadmiumr;:um
Lead

Ery
el
ium

Silver

I~lium

I
I
I
I
I
I
I
I

Priority 13 Metals
Aqueous

RESULT REPORTING
mg/L LIMIT D.F. METHOD DIGESTED ANALYZED

NO 0.05mg/L 1 EPA6010A 3/5/97 3/5/97

NO O.OSmglL 1 EPA 6010A 3/5/97 3/5/97

NO O.OOSmgIL 1 EPA6010A 3/5/97 3/5/97

NO 0.01 mgIL 1 EPA6010A 3/5/97 3/5/97

NO O.OlmgIL 1 EPA 60 lOA 3/5/97 3/5/97

0.011 O.OOSmgIL 1 EPA6010A 3/5/97 3/5/97

NO O.OSmgIL 1 EPA6010A 3/5/97 3/5/97

NO O.lmgIL 1 EPA 7470A 3/5/97 3/5/97

NO 0.02mglL 1 EPA6010A 3/5/97 3/5/97

NO O.05mgIL 1 EPA6010A 3/5/97 3/5/97

NO 0.02mgIL 1 EPA6010A 3/5/97 3/5/97

NO O.lmglL 1 EPA6010A 3/5/97 3/5/97

0.054 O.OlmglL 1 EPA6010A 3/5/97 3/5/97

t.F•• Dilution Factor

ND • Not Detected

r is report shall not be reproduced except inJull. without the written approval o/the laboratory.
11



~ar-07-97 04:17P nel laborator;es-reno 7023482546 P.13

I NEL LABORATORIES

f
IENT: Kimley-Hom

ROJECT ID: Kimley-Hom: MCFCD
lENT 10: Location #1 (1)

NEL ORDER 10: P9702008
DATES~LED: 2n7~7

NEL SAMPLE 10: P9702008·04

IARAMETER
-=::ny

IcrYllium
Cadmium

E
omium

pper

Mercury

I 'ckel

lenium

Silver

falliU":,
nc

I
I
I
I
I
I
I
I

Priority 13 Metals
Aqueous

RESULT REPORTING
mgIL LIMIT .l!:.L.. METHOD DIGESTED ANALVZED
NO O.OSmgIL 1 EPA6010A 3/5/97 3/5/97
NO O.OSmgIL 1 EPA6010A 3/5/97 3/5/97
NO O.OOSmgIL 1 EPA6010A 3/5/97 3/5/97
NO O.OlmgIL 1 EPA 6010A 3/5/97 3/5/97
NO 0.01 mgIL 1 EPA6010A 3/5/97 3/5/97

0.071 O.OOSmglL I EPA6010A 3/5/97 3/5/97
NO O.OSmgIL 1 EPA6010A 3/5/97 3/5/97
NO 0.1 mgIL 1 EPA 7470A 3/5/97 3/5~7

NO 0.02mgIL 1 EPA6010A 3/5/97 3/5/97
NO O.OSmgIL 1 EPA6010A 3/5/97 3/5/97
NO 0.02mgIL I EPA6010A 3/5/97 3/5/97
NO O.lmglL 1 EPA 6010A 3/5/97 3/5/97
0.32 O.OlmgIL 1 EPA6010A 3/5/97 3/5/97

~.F. - Dilution Factor

-.m-Not Detected
This report shall not be reproduced except inlul/. without the written approval olthe laboratory.I 12



llar-07-97 04:17P nel labor~tor;es-reno 7023482546 P.14

I
IENT: Kimley-Hom
OJEer 10: Kimley-Hom: MCFCD
lENT 10: Location #1 (2)

I
NEL LABORATORIES

NEL ORDER ID: P9702008
DATE SAMPLED: 2/27/97
NEL SAMPLE 10: P9702008-05

·~ARAMETER

E
imony

ic:
eryllium

Cadmium
.omium
.opper

Lead

~i:~ry
1I;1cnium

Silver

~ltium

.inc:

I
I
I
I
I
I
I
I

Priority 13 Metals
Aqueous

RESULT REPORTING
mglL LIl\fiT ~ METHOD DIGESTED ANALYZED

NO O.OSmgIL 1 EPA6010A 3/5/97 3/5/97

NO O.OSmgIL 1 EPA6010A 3/5/97 3/5/97

NO O.OOSmgIL I EPA6010A 3/5/97 3/5/97

NO O.OlmglL 1 EPA6010A 3/5/97 3/5/97

NO 0.01 mgIL 1 EPA6010A 3/5/97 3/5/97

0.021 O.OOSmgIL I EPA6010A 3/5/97 3/5/97

NO O.OSmgIL 1 EPA6010A 3/5/97 3/5/97

NO O.lmglL 1 EPA 7470A 3/5/97 3/5/97

NO O.02mglL 1 EPA 6010A 3/5/97 3/5/97

NO O.OSmgIL 1 EPA6010A 3/5/97 3/5/97

NO O.02mglL 1 EPA 6010A 3/5/97 3/5/97

NO O.lmglL 1 EPA6010A 3/5/97 . 3/5/97

0.073 O.Q1mgIL 1 EPA 6010A 3/5/97 3/5/97

I D.F. - Dilution Factor

NO • Not Detected

I
This report shall not be reproduced except in full. without the written approval ofthe laboratory.
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l~r-07-97 04:18P nel labora~or;es-reno 7023482546 P.15

I
NEL LABORATORIES

E · Kimley-Hom
. JEeT 10: Kimley·Hom: MCFCD

ID: Method Blank

NEL ORDER ID: P9702008
DATE SAMPLED: NA
NEL SAMPLE 10: P9702008 -BLK

r: Priority 13 Metals

IwmTER
RESULT REPORTING

mgIL LIMIT ...!1.L.. METHOD DIGESTED ANALYZED
Antimony NO O.OSmglL 1 EPA 6010A 3/5/97 3/5/97

EiC
NO O.OSmgIL 1 EPA6010A J/5/97 3/5/97

I!um NO O.OOSmgIL 1 EPA 6010A 3/5/97 3/5/97
mlum NO 0.01 mgIL 1 EPA6010A 3/5/97 3/5/97

Chromium NO 0.01 mglL 1 EPA6010A 3/5/97 3/5/97

IT NO O.OOSmgIL 1 EPA6010A 3/5/97 3/5/97
NO O.OSmglL 1 EPA6010A 3/5/97 3/5/97

Niclccl NO 0.02mglL 1 EPA6010A 3/5/97 3/5/97

lenium NO O.OSmgIL 1 EPA6010A 3/5/97 3/5/97
vcr NO O.02mgIL 1 EPA6010A 3/5/97 3/5/97
allium NO 0.1 mglL 1 EPA 60l0A 3/5/97 3/5/97

Zinc NO 0.01 mglL 1 EPA 6010A 3/5/97 3/5/97

'.P.-Dilution Factor

F .Not Detected.isreport shall not be reproduced except infull. without the written approval ofthe laboratory.

14
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I Mar-07 -97 04:18~ nel laborator;es-reno 7023482546 P_16

I NEL LABORATORIES
CLIENT: Kimley-Hom NEL ORDER ID: P9702008

JOJECTID
:

Kimley-Hom: MCFCD DATE SAMPLED: NA
LIENTID: Method Blank NEL SAMPLE ID: P9702008Hc-BLK

TEST: Priority 13 Metals

I
RESULT REPORTING

~ETER mgIL LIMIT D.F. METHOD DIGESTED ANALYZED

ND 0.1 rnglL 1 EPA 7470A 3/5/97 3/5/97ercury

I.F.-Dilution Factor

NO - Not Detected

ris report shall not be reproduced except infull. without the written approval o/the laboratory.

15
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I
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I
I
I
I
I

03/07/97 FRI 17: 22 [TX/RX NO 9893] ~ 016



~ar-07-97 .0~:18P nel laborator;es-reno 7023482546 P_17

I NEL LABORATORIES
NEL ORDER ID: P9702008
DATE SAMPLED: 2/27/97
NEL SAMPLE ID: P9702008-04

CLIENT:

rOJECTID:
IENTID:

TEST:
Il.ETIIOD:
I!ATRIX:
DILUTION:

Kimley-Hom
Kimley-Hom: MCFCD
Location # 1 (1)

Semi-Volatile Or2anic Compounds by EPA 615, July 1993
EPA 625 EXTRACTED:
Aqueous ANALYZED:
10 ANALYST:

3/6/97
3/6/97
JW

IOO.J1g1L
lOO.Jlg/L
100.J1g/L
100.JlglL
100·11g/L
I00. J1g/L
IOO.I1g1L
lOO·Ilg/L
IOO·I1g1L
IOO.I.lg/L
I00. J1g1L
lOO.J1g1L
I00. J1g1L
100.l!glL
100. ",giL
SOO.J.lglL
IOO.J1g/L
100.J1gfL
100.J1g/L

Reporting
Limit

Acceptable Ran~c
19- 122
30- 115
25- 121
23- 120
18- 137
24- 113

Result
Jlg/L

NO
NO
ND
NO
NO
ND
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

PARAMETER
Hexachlorobutadiene
Hexachloroethane
Hexachlorocyclopentadienc
Indeno (1,2,3-c,d) pyrenc
lsophorone
4,6-Dinitro-2-methyl phenol
Naphthalene
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
N-Nitrosodi-n-propylamine
N-Nitroso-Dimethylaminc
N-Nitrosodiphenylamine
Pentachlorophenol
Phenol
Phenanthrene
Pyrene
1,2,4-TrichloTobenzcne
2,4,6-TrichloTophenol

% Recovery
75
71
39
76
78
28

lOO.JLglL
lOO·Ilg/L
l00.llglL
100.JLg/L
lOO.Ilg/L
I00. Ilg/L
100. ItglL
I00. JLglL
100.JLg/L
IOO.j1glL
IOO.JLg/L
lOO.JLg/L
SOO·I1g1L
100·I1g/L
IOO.J.lg/L
IOO.J.lglL
200.J1g1L
100.J1g1L
100.J1glL
100.J1g/L
100.J1g/L
IOO.J1g/L
IOO.J1g/L
I00. J!g/L
lOO·l1glL
100.JLglL
lOO.J1g/L
lOO.J!glL
SOO·l1g/L
IOO·I1g!L
100.J1g!L
l00.J1g/L
100. 11g/L
100.J1g1L
100.J1g/L

Reporting
Limit

Result
Jlg/L
NO
NO
NO
NO
NO
ND
NO
NO
NO
NO
NO
ND
NO
NO
NO
NO
NO
NO
NO
NO
ND
NO
NO
ND
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

urro at
,4,6-Tn'bromophenol

2-Fluorobiphenyl

E
Fluorophcnol
itrobenzene-d5
Tcrphcnyl-d14

PhcnoI-d5

L -Not Detected
This report shall not be reproduced except infull. without the written approval ofthe laboratory.I 16

~ETER
Acenaphthene

E
thylene

thracene
enzo (a> anthracene

Bcnzo (b&lc) fluoranthene
La (a) pyrene
Lm (g,h,i) pcrylene
Butylbenzylphthalate

I
(2-Chlorocthyl) ether
(2-Chloroethoxy) methane

IS (2-chloroisopropyl) ether
bis (2-Ethylbcxyl)pbthalatc

I BfOrnOPhenYI phenyl ether
Chloro-3-methyl phenol

2-Chloronaphthalene

EloroPhenol
lorophenyl phenyl ether

rysene
Dibenz [a,h] Anthracene

l i-n-bUtyl phthalate
2-Dichlorobenzcne (o-DCB)

l,3-0ichlorobenzcne (m-DCB)

1
4-Dichlorobenzcne (P-DCB)
4-Dichloropbcnol
,3'-DichlofObcnzidine

Oiethylphthalate

14-0imcthYIPhcnol
imcthylphthalate

2,4-0initrotoluene

•

6-0initrotoluenc
4-0initrophenol
i-n-octyl phthalate

FluOflUlthene

l uorene
cxlM:hlorobenzene

QUAliTY CONTROL DATA:

03/07/97 FRI 17: 22 [TX/RX NO 9893] ~ 017



~ar-07-97 04:~ap nel laborat~r;es-reno 7023482546 p_ ~a

I NEL LABORATORIES

I IENT: Kimley-Hom
OJEer 10: Kimley-Hom: MCFCD
lENT ID: Location #1 (2)

NEL ORDER ID: P9702008
DATE SAMPLED: 2127/97
NEL SAMPLE 10: P9702008-05

~OD:
E~:
DILUTION:

Semi-Volatile Orjtanic Compounds by EPA 625, July 1993
EPA 625 EXTRACTED:
Aqueous ANALYZED:
1 ANALYST:

3/6/97
3/6/97
JW

IARAMETER
Acenaphthem:

I cenaphthYlene
nthraccne

Benzo (a) anthracene

e (b&:Jc) fluoranthcne
enzo (a) pyrene

(g.h.i) perylene
Butylbenzylphthalate

_
is (2-Chloroethyl) ether
is (2-Chloroethoxy) methane
is (2-e:hloroisopropyl) ether

bis (2-Ethylhexyl)phthalate
a..B;omophenyl phenyl ether
~loro-3-methylphenol

2-Chloronaphthalene

If~lorophenol

~Iorophenyl phenyl ether
Chrysene
Dibenz [a,h] Anthracene

I rn-n-butyl phthalate
1,2-Dichlorobenzene (o-DCB)
l,3-Dichlorobenzene (m-DCB)

1
1,4-0ichlorobenzene (poOCB)
2,4-Dichlorophenol
3,3'-Dichlorobenzidine
Diethylphthalate

12,4-DimcthylPhenol
Dimethylphthalate
2.4-0initrotoluene

1
2,6-Dinitrotoluene
2,4-0initrophenol
Di-n-oc:tyl phthalate
Fluoranthene

I Fluorene
Hexac:hlorobenzene

Result
pg/L
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
ND
ND
NO
NO
NO
NO
ND
NO
ND
NO
NO
NO
ND
ND
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

Reporting
Limit

10.f1g/L

10.jlg/L

10.J1g/L
10.l.lg/L

IO.f1g/L

10.J1g/L
lO.jlg/L

10.J1g1L

10.l1g/L

lO.J1g1L
lO.Jlg/L

10.J1g1L
SO.jlg/L

IO.J1g1L

10.f1g/L

10. jlglL

20.f1g/L

10.jlglL
10.jlg/L

10.J1g/L

10.1.lg/L

10.Jlg/L

10.J1g/L

10.jlg/L

10. Jlg/L

10.f1g/L
10.jlg/L

10.JLg/L

SO.f1g/L
10. jlg/L

IO.jlg/L
10.jlgIL

10.f1g/L

IO.f1g!L
10.jlglL

PARAMETER
Hexachlorobutadiene
Hexachloroethane
Hexachloroeyelopentadiene
Indeno (1,2,3-e:,d) pyrene
Isophorone
4.6-Dinitro-Z-methyl phenol
Naphthalene
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
N-Nitrosodi-n-propylamine
N-Nitroso-Dimcthylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenol
Phenanthrene
Pyrene
1,2.4-Trichlorobenzene
2.4,6-Trichlorophenol

Result
flg/L

NO
NO
NO
NO
NO
NO
NO
NO
ND
NO
ND
NO
ND
NO
NO
NO
NO
NO
NO

Reporting
Limit

IO.J1g/L

10.jlgIL

10.f1g1L
10.jlg!L

10.f1g/L

lO.J1g1L
10.J1g/L

IO.J1g1L

10·I1g1L
10.f1g/L
10.J1g1L

10.J1g1L

10·I1g1L
10.J1g/L

10.jlglL

SO.f1g/L

10.f1g/L
10.jlglL

10.J1g1L

NO - Not Detected

This report shall not be reproduced except inJull. without the written approval o/the laboratory.
17

QUALITY CONTROL DATA:

I Surrogate
2,4,6-Tnbromophenol
2-Fluorobiphenyl

I 2-Fluor01'henol
Nitrobenzene-d5
1'"Terphenyl-d14
Phcnol-dS

I
I

% Recovery
63
57
32
56
69
23

Acceptable Ranze
19- 122
30- 115
25- 121
23- 120
18- 137
24- 113

03/07/97 FRI 17: 22 [TX/RX NO 9893] raJ 018



~ar-07-97 04:19P nel laborator;es-reno 7023482546 P_19

I NEL LABORATORIES

I
IENT: Kimlcy-Hom
oreer 10: Kimlcy-Hom: MCFCD
ENT 10: Method Blank

NEL ORDER 10: P9702008
DATE SAMPLED: NA
NEL SAMPLE 10: 030697A62 -BLK

E oo:
&~X:

Semi-Volatile Orltanic Compounds by EPA 615, July 1993
EPA 625 ANALYST:
Aqueous EXTRACTED:

ANALYZED:

JW
3/6/97
3/6/97

Acceptable Ranee
19- 122
30- 115
25- 121
23- 120
18- 137
24- 113

ETER
Accnaphthene
IIcnaimthylene
.th~e
Benzo (a) anthracene

E
(b&:k) fluonmthene
(a)pyrene
(g,h,i) perylene

Butylbenzylphthalate

I (2-Chloroethyl) ether
5 (2-Chloroethoxy) methane

bis (2-ehloroisopropyl) ether

es (2-Ethylhexyl)phthatate
Bromopbenyl phenyl ether

loro-3-methyl phenol
2-ehloronaphthalene

Fhlorophenol
~lorophenylphenYlether

Chrysene

I.ibcnz (e..h1Anthracene
ion-butyl phthalate
,2-0ichlorobenzene (o-OCB)

I,J-Dichlorobenzene (m-DCB)

•

,4-DiChlorobenzene (p-OCB)
,4-Dichlorophenol
,J'-Oic::hlorobenzidine

'

iethYIPhthalate
,4-0imethylphenol
imethylphthalatc

2,4-0initrotoluene

~
6-0initrotoluene

,4-0initrophenol
i-n-octyl phthalate

Fluoranthenc

t uorene

QUALlTY CONTROL DA. TA:

ate
2,4,6-Tn"bromophcnol
2-Fluorobiphenyl
2-Fluorophenol

I Nitrobcnzcne-d5
p-TClPhenyl-d14
Phcnol-dS

Result
Jlg/L
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

Reporting
Limit

l0f.lg/L
1011g/L
lOjlgIL
1011gIL
lOI1g/L
lOI1g!L

10llg/L
lOJig/L
l0f.lg/L

lOl1gIL
l0f.lg/L
1OI1g/L

SOJig/L
lOI1g/L
lOllg/L

IOl1gIL
20I1g/L
lOI1g!L

lOJig/L
IOI1g/L

lOI1g!L

1011g1L

1011g/L
lOJig/L

10Jig/L
101lg/L

1011g/L
IOI1g/L
SOl1glL

lOI1g!L

1011g!L

10JiglL

lOI1g1L

1011g!L

PARAMETER
Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane
Hexachlorocyclopentadiene
Indeno (l,2,3-c,d) pyrene
Isophorone
4,6-0initro-2-methyl phenol
Naphthalene
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
N-Nitrosodi-n-propylamine
N-Nitroso-Oimcthylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenol
Phenanthrene
Pyrene
1,2,4-Trichlorobenzene
2,4,6-Trichlorophenol

% Recovery
56
60
36
60
69
25

Result
J1g/L

NO
NO
ND
NO
ND
NO
NO
NO
NO
NO
ND
NO
NO
NO
NO
NO
NO
NO
NO
NO

Reporting
Limit
IOl1glL
IOIlg/L

10Jig/L
10llg/L

10ilgIL
lOl1g/L

10llglL

1011g/L

10 llgiL
10 11g!L
10Jig/L

IOl1glL
lOI1g!L

l0J.lglL
10llglL

lOI1g!L

SOI1g!L
lOllglL

IOl1gIL
1011g1L

I

I NO - Not Detected

This report shall not be reproduced except infUll, without the written approval ofthe laboratory.
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~r-07-97 04:19P nel laborator;es-reno 7023482546 P.2Q

I NEL LABORATORIES

E ·
.. mcrID:
~ ID:

Kimlcy-Hom
Kimlcy-Hom: MCFCD
Location #2 (2)

NEL ORDER 10: P9702008
DATE SAMPLED: 2/27/97
NEL SAMPLE 10: P9702008-01

:£.... Inorganic Non-Metals
~_:__A_qu_c_o_us _

I Grease

T Suspended Solids

; .."

REPORTING
RESULT LIMIT D. F. MEmOD UNITS ANALYZED

2 1 1 EPA 413.1 mgIL 3/5/97
4.4 2 I SM2540D mglL 3/5197

I
I
I
I
I
I
I
I
I
I
I
••F. - Dilution Factor

11m-Not Detected
This report shall not be reproduced except in full. without the written approval ofthe laboratory.
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l~r-07~9.7 04:20P nel laborator;es-reno 7023482546 P_21.

I NEL LABORATORIES

CLIENT:
.OJECTID:
.LlENTIO:

Kimley-Hom
Kimley-Hom: MCFCD
Location #3 (1)

NEL ORDER 10: P9702008
DATE SAMPLED: 2/27/97
NEL SAMPLE 10: P9702008-02

-=~:_.. I_D_or_g_a_D_ic_N_O_D_-_M_e_ta_Is ------------~ Aqueous

REPORTING
RESULT LIMIT D.F.IARAMETER

jil&Grease
I'tal Suspended Solids

I
I
I
I
I
I
I
I
I
I
I

It

58.5

1

2

METHOD

EPA 413.1

SM 2540 D

UNITS

mgIL

mglL

ANALYZED

3/5/97

3/5/97

F.F. - Dilution Factor

lINn -Not Detected
This report shall not be reproduced except inJull. without the written approval o/the laboratory.

I W
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~ar-07-97 04:20P nel laborator;es-reno 7023482546 P.22

I NEL LABORATORIES
CLIENT:

.OJECTID:
~ENTID:

Kimley-Hom
Kimley-Hom: MCFCD
Location #% (1)

Inorganic Non-Metals
Aqueous

NEL ORDER 10: P9702008
DATE SAMPLED: 2aV97
NEL SAMPLE In: P9702008-03

IARAMETER
~18LGn:ase

l0tal Suspended Solids

I
I
I
I
I
I
I
I
I
I
I

REPORTING
RESULT LIMIT ~

2 I 1

57.8 2 1

METHOD

EPA 413.1

SM2540D

UNITS

mg/L

mglL

ANALYZED

3/5/97

3/5/97

I D•F• - Dilution Factor

NO • Not Detccted
This report shall not be reproduced except in full. without the written approval ofthe laboratory.
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lar-07-97 04:20P nel laborator;es-reno 7023482546 P.23

I NEL LABORATORIES
CLIENT:
aOJECTID:
~ENTID:

Kimley·Hom
Kimley-Hom: MCFCD
Location #1 (1)

Inorganic Non-Metals
Aqueous

NEL ORDER ID: P9702008
DATE SAMPLED: 2/27/97
NEL SAMPLE ID: P9702008-04

~TER

I
trate,asN

trite, as N

I & Grease

.Ifate

PCyanidc

Total PhosphorousItal Suspended Solids

I
I
I
I
I
I
I
I
I

REPORTING
RESULT LIMIT Y:..E:. METHOD UNITS ANALYZED

2.6 0.1 1 EPA 300.0 mgIL-N 3/1/97

NO 0.1 1 EPA 300.0 mgIL-N 3/1197

5 I 1 EPA 413.1 mglL 3/5/97

43 0.1 1 EPA 300.0 mgIL 3/1/97
NO 0.02 1 SM45OO-CNG mgIL 3/5/97

0.50 0.01 1 SM45OO-PE mglL-P 3/4/97
56.2 2 1 SM2540D mglL 3/4/97

~.F. - Dilution Factor

lIND-Not Detected
This report shall not be reproduced except injitll. without the written approval o/the laboratory.
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lar-07-97 04:21P n~l laborator;~s-reno 7023482546 P.24

I NEL LABORATORIES

CUENT:
.JECTID:
camrrlD:

K.im1ey-Hom
Kimley-Hom: MCFCD
Location #1 (2)

Inorganic Non-Metals
Aqueous

NEL ORDER ID: P9702008
DATE SAMPLED: 2/27/97
NEL SAMPLE ID: P9702008-05

Nitrate. as N

ate.asN

<I'&Grcasc

l
fate

al Cyanide

oW PhosphorousIal Suspended Solids

I
I
I
I
I
I
I
I
I

REPORTING
RESULT LIMIT D.F. METHOD UNITS ANALYZED

0.4 0.1 1 EPA 300.0 mglL-N 3/1/97

NO 0.1 1 EPA 300.0 mglL-N 3/1/97

4 I 1 EPA 413.1 mglL 3/5/97

3.3 0.1 1 EPA 300.0 mg/L 3/1/97

NO 0.02 1 SM45OO-CNG mg/L 3/5/97

0.32 0.01 1 SM45OO-PE mglL-P 3/4/97

99.2 2 1 SM2540D mg/L 3/5/97

If.F. - Dilution Factor

11m-Not Detected
This report shall not be reproduced except in full. without the written approval ofthe laboratory.
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lrar-07~~7 04:21P nel laborator;es-reno 7023482546 P.25

Date:_...-:::3;,..·..;:2_-q....;-:.,.J1--__
\\ . -'A ..'

Approved by: ~ ~ 'J~

laboratory 1.0. No.

Page 2 of 2

Result

02/27/97
02/27/97
None

30
21600

17
2 1600

80

Date Received:
Date Analyzed:
P. O. Number:

9700053
9700054
9700055
9700056
9700057

ANALYTICAL REPORT

Coliform. Fecal (MPN)
SM 18-9221 B &. C
MPN Index/100 ml

NEL Laboratories
Kimley Horn: MCFCD
Water

Location #1-FC-1
Location #3-FC-2
Location #1-FC-2
Location #2-FC-l
Location #2-FC-2

Sample Name

Client:
Project:
Sample Matrix:

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

03/07197 FRI 17: 22 [TX/RX NO 9893] ~ 025



~r-12-97 12:35P nel laborator;es-reno 7023482546 P.01

I NEL LABORATORIES
Reno • Las Vegas • Phoenix

Reno DivisIon
1030 Matley Lane • Reno. Nevada 89502
(702) 3~:l5:l2 • rax: (702) 348-2546

1-800-368·5221

I
FACSIMILE TRANSMISSION

I
I AlTENTtON: .fu·~C-e W; {CD'!

I
COMPANY: \6W~ W~\A-

I PHONE##-:

FAX##-: (qul'J.-44L1-3yt)3
I (J...Ji rJ.j \f-i {}'v l a1 (a~~ CJ>W) ) \ e£rA.L1.lMESSAGE:

I fsv '< e...,J(S\,~ ~ f?CltoaOD ~ . rl" \.C. f C"D
(

I
I
I
I
I

'J:p1~FROM:

I PAGE 1 of ~

I DATE: 3~

TIME:

I
I

03/12197 WED 13: 42 [TX/RX NO 9993] ~001



~ar-12-97 12:35P ~el laborator;es-reno 7023482546 P.02

I NEL LABORATORIES

ENT: Kimley-Hom
OJECT 10: Kimley-Hom: MCFCD
lENT 10: Duplicate

NEL ORDER ID: P970200S
DATE SAMPLED: NA
NEL SAMPLE ID: P970200S-Q4 DUP

ET:
00:

TRIX:
DILUfION:

Semi-Volatile Organic Compounds by EPA 615, July 1993
EPA 625 EXTRACTED:
Aqueous ANALYZED:

I

3/6/97
3/6/97

Reporting
Limit
10Jlg/L
10 Jlg/L
101lg/L
10 Jlg/L
10 Jlg/L
10 pgIL
IOIlg/L

10 Jlg/L

10J.lg/L
IOJ.lg/L
IOllgIL
10 Jlg/L
10 Jlg/L

10 Jlg/L
101lg/L

50 JlgIL
10llgIL

101lg/L
10 Jlg/L

Acceptable Range
33 - 141
43 - 116
21- 100
3S· 114
33 - 141
10- 94

Result

flzIL
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
NO
NO
ND

PARAMETER
Hexachlorobutadicne
Hexachloroethane
Hcxachlorocyclopcntadiene
Indeno (l.2,3-c,d) pyrene
lsophoronc

4.6-Dinitro-2-mcthyl phenol

Naphthalene

Nitrobenzene
2-Nitrophenol
4-NitIophenol
N-Nitrosodi-n-propylamine
N-Nitroso-Dimethylamine
N-Nitrosodiphenylamine
Pentachlorophenol

Phenol
Phenanthrene
Pyrene
1,2,4-Trichlorobenzene
2,4,6-Trich1orophenol

0/0 Recovery
63
S3
28
SI
79
23

Reporting
Limit
10 Jlg/L
10 Jlg/L

10 Jlg/L
10 Jlg/L
lO ..gIL

10JlgIL

10 Jlg/L
10 Jlg/L

10 Jig/L

10 Jlg/L
10 Jlg/L
10 Jlg/L

SO Jlg/L
10 Jlg/L

10 1Jg/L
10 Jlg/L

20Jlg/L
10 Jlg/L
10 Jlg/L

10 JlgIL

10 ""g/L
10 Jlg/L

10 Jlg/L

IOIlg/L

10 Jlg/L

10 ""g/L
10 Jlg/L

10 Jlg/L

50 ""gIL
10""g/L
IOIlg/L

IOllgIL

10 JlgIL

10 1lg/L
10 Jlg/L

Result
JLg/L
NO
NO
NO
NO
NO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

:ARAMETER

E hthcne
hthylene

tbraccne

Bcnz.o (a) anthracene
~ (b&k) nuoranthene

~(a)pyrene

Bcnzo (g,h,i) perylene

I
tylbcnzylphthalate

5 (2-Chloroethyl) ether
(2-Cbloroethoxy) methane

bis (2-<hloroisopropyl) ether
~ (2-Ethy1hexyl)phthalate
.Bromophenyl phenyl ether

4-Cbloro-3-methyl phenol

l
-CbloronaPhthalene
-Chlorophenol
-Chlorophenyl phenyl ether

Cluyscne

~
lbcnz [a.h] Anthracene
.-n-butyl phthalate

,2-Dichlorobcnzcne (o-DCB)
t.l-Dichlorobenzene (m-DCB)

1.4-DichlorobcnzcnC (p-DCB)

,4-Dichlorophenol
3.3'-Dichlorobcnzidinc

~
iCthYIPhtha1ate

.4-Dimethylphenol
imcthylphthalatc

2.4-Dinitrotoluene

1,6-DinitIotOlucne

.4-Dinitrophenol
Di-n-octyl phthalate

I
Fluoranthcnc:
Fluorene
Hcxaeb1orobc:nz.cne

I
QUAUTY CONTROL DATA:

Surrogate
2,4.6-Tribromophcnol
2-Fluorobiphcnyl

12-Fluorophcnol
Nitrobenzene-dS
p-Terphcnyl-d14I Phcnol-dS

NO • Not Detected

I
This report shall not be reproduced except in.filII. without the written approval ofthe laboratory.
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~pr-Og-97 01:45P nel laboratories-reno 7023482546 P.01

ATTENTION: BVl~C e. L< ); l&JV

COMPANY: k\vvUfM - ±tr)YIIL..~ ~.w..::::::.....- _

PHONE#:

FAX #: (QD!} -9Ld~4__·---,3tI~·d:......3...l- _

MESSAGE: .tLrOy1 ~:Jq3-0--,L{~D:;;.:O",-I=---- _

--l6 nA 1fJ.Jcj- +\0'1 V\... '. MeA:QJJ

FACSIMILE TRANSMISSION

{{
-~'-I~--

PAGE 1 of

DATE:

TIME:

FROM:

I
NEL LABORATORIES RenoOivision

.,.~ . Reno • Las Vegas 1030 Matley Lane • Reno, Nevada 89502

I~~~~.~.S"I""I""III·I·~~:" ~p~h~oe~nl~X~.~B~ur~ba~nk~~~~~~~~~~~~(7~O~2~) 3~148~25~22§.~Fax§=,(7~~§2)§34§8§:~~~§1§~

I
I
I
I
I
I
I
I·
I
I
I
I
I
I
I
I

04/09/97 WED 14: 54 [TX/RX NO 5703] IaI 001



I p r-09-97 OJ.: 46P ne.l. lab.orator;es-reno 7023482546 P.02

PRomCf NAME: Kimley-Hom: MCFCD

I
I
I

CLlENf:

ATI'N:

NEL LABORATORIES
Reno • Las Vegas
Phoenix • Burbank

Kimlev-Hom
7600 N. 15th St. #250
Phoenix. AZ 85020

Broce Wilcox

Reno Division
1030 Matlev lane • Reno. Nevada 89502

(702) 348-2522 • Fax: (702) 348-2546
1-800-368·5221

NEL ORDER ID: P970400l

I
I
I
I
I
I
I
I

Attached are the analytical results for samples in support of the abov.e referenced project.

Samples submitted for this project were not sampled by NEL Laboratories. Samples were received by NEL in
good condition, under chain ofcustody on 4/2/97 .

Samples were analyzed as received.

Where applicable we have included the following quality control data:

Method blank - used to demonstrate absence ofcontamination or interferences in the Analytical process.
Laboratory Control Spike (LCS) - used to demonstrate laboratory ability to perform the method

within specifications by spiking representative analytes into a clean matrix.
Surrogates - compounds added to each sample to ensure that the method requirements are met

for each individual sample.

Should you have any questions or comments, please feel free to contact our Client Services department at
(602) 437-0099 .

TSS and Oil & Grease analyses were performed by NEL-Las Vegas.

I
I

~_ h1.f'~
Eileen M. Ferguson
Laboratory Manager

Date

I
I
I

CERTIFICATIONS:
Reno Las Vegas

Arizona AZOS20 AZOS18
California 1707 2002
US Army Corps ofEngineers

. Idaho
Nevada
Montana

Reno
certified
NV033
Certified

Las Vegas
Certified
NVOS2
Certified

04/09/97 WED 14: 54 [TX/RX NO 5703] ~ 002



Ipr-09-97 01:46P nel laborator;es-reno 7023482546 P.03

I NEL LABORATORIES

11ENT'
OJEcrID:
IENTID:

Kimlcy-Hom
Kimlcy-Hom: MCFCD
Location N4-t

NEL ORDER ID: P9704001
DATE SAMPLED: 4/2197
NEL SAMPLE ID: P9704001-0l

Priority 13 Metals
Aqueous

RESULT REPORTING
m2/L LIMIT .1!:.L. METHOD DIGESTED ANALYZED

NO O.OSmgIL 1 EPA6010A 4/8/97 4/8/97

NO O.OSmgIL 1 EPA6010A 4/8/97 4/8/97

NO O.OOSmgIL 1 EPA6010A 4/8/97 4/8/97

NO 0.01 mgIL 1 EPA 6010A 4/8/97 4/8/97

NO O.OlmglL 1 EPA6010A 4/8/97 4/8/97

0.026 O.OOSmgIL 1 EPA6010A 4/8/97 4/8/97

NO O.OSmgIL 1 EPA6010A 4/8/97 4/8/97

NO 0.1 mg/L 1 EPA 7470A 4/8/97 4/8/97

NO O.02mgIL 1 EPA 60lOA 4/8/97 4/8/97

NO O.OSmglL 1 EPA6010A 4/8/97 4/8/97

NO O.02mgIL 1 EPA6010A 4/8/97 4/8/97

NO 0.1 mgIL 1 EPA60l0A 4/8/97 4/8/97

0.21 O.OlmgIL 1 EPA6010A 4/8197 4/8/97

fliux_:_:----------------

t:um

Lead
Mc:n:ury

l lecl
enium

Silver

r~lium

..~Y

-';il~m
Cadmium

I
I
I
I
I
I
I
I
i.F. - Dilution Factor

NO - Not Detected
This report shall not be reproduced except in full. without the written approval ofthe laboratory.I . 2



~pr-09-97 01:46P nel laborator;es-reno 7023482546 P.04

I NEL LABORATORIES
CUENT: Kimley-Hom

t OJECfm: . Kimley-Hom: MCFCD
IENTID: Location#t-l

NEL ORDER ID: P9704001
DATE SAMPLED: 4/2197
NEL SAMPLE ID: P9704001-02

Priority 13 Metals
Aqueous

RESULT REPORTING
mgIL LIMIT D.F. METHOD DIGESTED ANALYZED

NO O.OSmgIL 1 EPA 60lOA 4/8/97 4/8/97
NO O.OSmgIL I EPA 6010A 4/8/97 4/8/97
NO O.OOSmgIL 1 EPA6010A 4/8/97 4/8/97
NO 0.01 mgIL 1 EPA 6010A 4/8/97 4/8/97
NO 0.01 mgIL 1 EPA6010A 4/8/97 4/8/97

0.OS3 O.OOSmg/L I EPA6010A 4/8/97 4/8/97
NO 0.05mgIL 1 EPA6010A 4/8/97 4/8/97
NO 0.1 mgIL 1 EPA 7470A 4/8/97 4/8/97
NO O.02mglL 1 EPA6010A 4/8/97 4/8/97
NO O.OSmgIL 1 EPA6010A 4/8/97 4/8/97
NO 0.02mgIL 1 EPA6010A 4/8/97 4/8/97
NO O.lmgIL 1 EPA6010A 4/8/97 4/8/97
0.25 0.01 mgIL 1 EPA6010A 4/8/97 4/8197

IARAMETER

Em-:_:----------------

c:ny

IIrYmum
Cadmium

Eomium

pper

Mercury

l ekel

lenium

Silver

f allium
nc

I
I
I
I
I
I
I
I
I D.F. - Dilution Factor

ND - Not Detected
This report shall not be reproduced except inJull. without the written approval oJthe laboratory.

I 3
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Ipr-0~-97 01:46P nel laborator;es-reno 7023482546 P.05

I NEL.LABORATORIES

ElENT'
JECfID:

IENTID:

Kimlcy-Hom
K.imlcy-Hom: MCFCD
Location #3-1

Priority 13 Metals
Aqueous

NEL ORDER ill: P9704001
DATE SAMPLED: 4/2197
NEL SAMPLE 10: P9704001·03

bTER
Eim.:ny

ltium
Cadmium

I
I
I
I
I
I
I
I

RESULT REPORTING
mgIL LIMIT ~ METHOD DIGESTED ANALYZED

NO O.OSmglL 1 EPA6010A 4/8/97 4/8/97

NO O.OSmgIL 1 EPA 60lOA 4/8/97 4/8/97

NO O.OOSmgIL 1 EPA6010A 4/8/97 4/8/97

NO O.OImg/L 1 EPA6010A 4/8/97 4/8/97

NO O.OlmglL 1 EPA6010A 4/8/97 4/8/97

0.062 O.OOSmgIL 1 EPA6010A 4/8/97 4/8/97

NO O.OSmgIL 1 EPA6010A 4/8/97 4/8/97

NO 0.1 mgIL 1 EPA 7470A 4/8/97 4/8/97

0.076 0.02mgIL 1 EPA6010A 4/8/97 4/8/97

NO O.OSmgIL 1 EPA6010A 4/8/97 4/8/97

NO 0.02mglL 1 EPA6010A 4/8/97 4/8/97

NO 0.1 mg/L 1 EPA6010A 4/8/97 4/8/97

0.15 0.01 mglL 1 EPA 6010A 4/8/97 4/8/97

I D.P. - Dilution Factor

NO - Not Dctcetcd
This report shall not be reproduced except in full. without the written approval ofthe laboratory.

I 4
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Ibr-09-97 01:46P nel laborator;es-reno 7023482546 P.06

I NEL LABORATORIES

EENT:
) JECfID:
~ ID:

Kimley-Hom
Kimley-Hom: MCFCD
Method Blank

NEL ORDER 10: P9704001
DATE SAMPLED: NA
NEL SAMPLE 10: P0400112 -BLK

IT: Priority 13 Metals

IwmTER RESULT REPORTING
mgIL LIMIT . D.F. METHOD DIGESTED ANALYZED

Antimony NO O.OSmgIL I EPA 6010A 4/8/97 4/8/97fiC NO O.OSmgIL I EPA6010A 4/8/97 4/8/97
Il~um NO O.OOSmgIL 1 EPA6010A 4/8/97 4/8/97

nuum NO 0.01 mgIL 1 EPA6010A 4/8/97 4/8/97
Chromium NO O.OJmgIL 1 EPA6010A 4/8/97 4/8/97

Ir NO O.OOSmgIL 1 EPA6010A 4/8/97 4/8/97
NO 0.05mglL 1 EPA 6010A 4/8/97 4/8/97

Nickel NO 0.02mg/L 1 EPA 6010A 4/8/97 4/8/97

Eium
ND O.OSmglL 1 EPA6010A 4/8/97 4/8/97

cr NO O.02mg/L 1 EPA 6010A 4/8/97 4/8/97
lIium NO 0.1 mglL 1 EPA 6010A 4/8/97 4/8/97

Zinc ND 0.01 mgIL 1 EPA6010A 4/8/97 4/8/97

'F. - Dilution Factor

~ - Not Detected.is report shall not be reproduced except in full. without the written approval ofthe laboratory.

5

I
I
I
I
I
I
I
I
I



Ipr-09-97.01:47P nel laborator;es-reno 7023482546 P.07

I NEL LABORATORIES

~ID:
~ID:

KimJey-Hom
Kimley·Hom: MCFCD
Method Blank

NEL ORD~ ID: P9704001
DATE SAMPLED: NA
NELSAMPLEID: P0400IHG -BLK

rr-: P_"_·o_r_ity_l_3_M_eta_ls _

ANALYZED

4/8/97

DIGESTED

4/8/97

METHOD

EPA 7470A

. D.F.
1O.tmgIL

REPORTING
LIMIT

RESULT
mgIL

NO
JwmTER
Mercury

I.-Dilution Factor

ND - Not Detectedlis report shall not be reproduced except injUlI. without the written approval o/the laboratory.

6

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

TX/RX NO 5703] .007



~pr-Og-97 01:47P nel laborator;es-reno 7023482546 p.oa

I NEL LABORATORIES

~drlD:
~ID:

Kimley-Hom
Kimlcy-Hom: MCFCD
Loeatlon #4-1

Inorganic Non-Metals
Aqueous

NEL ORDER ill: P9704001
DATE SAMPLED: 4/2197'
NEL SAMPLE ill: P9704001-01

REPORTING
RESULT LIMIT D. F.LTER

11&Grcasc

tal Suspended Solids

I
I
I
I
I
I
I
I
I
I
I

4.8

24

1

2

METHOD

EPA 413.1

SM2S40D

UNITS

mgIL

mglL

ANALYZED

417/97

413/97

1o.F. -Dilution Factor

~ - Not Detected
This report shall not be reproduced except infull. without the written approval o/the laboratory.I . 7



~r-09-97 01:47P nel laborator;es-reno 7023482546 P.09

I NEL LABORATORIES

ENT'; mcrlD:
ID:

Kimley·Horn
Kimley-Hom: MCFCD
LocatioD #1-1

NEL ORDER ID: P9704001
DATE SAMPLED: 4/2197
NEL SAMPLE ID: P9704001·02

ANALYZED

4n/97

4/3/97
mgIL

mgIL

UNITSMETHOD

EPA 413.1

SM2540D

I!:..L.
I

1

I

2

REPORTING
LIMIT

5.2

24

RESULT

JTIux_:_: ~_n:u_r_:,_au_:i_c_N_o_n_-M_e_tal_s _

LaTER
J ~=ded Solids

I
I
I
I
I
I
I
I
I
I
I
II>.F. - Dilution Factor

~ - Not Detected
This report shall not be reproduced except injUll. without the written approval ~fthe laboratory.

I 8
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~pr-09-97 01:47P nel laboratories-reno

I NEL LABORATORIES

7023482546 P.IO

l !EN'to

JEcrID:
IENTID:

Kimley.Hom
Kimley-Hom: MCFCD
Location #3-1

NEL ORDER ID: P9704001
DATE SAMPLED: 412/97
NEL SAMPLE 10: P9704001-03

£TRlX_:_: ~_n:_:_:c_aus_ni_C_N_O_n_-M_e_tals _

Lw:TER
I &Grease

aJ Suspended Solids

I
I
I
I
I
I
I
I
I
I
I

REPORTING
RESULT LIMIT D. F.

4.7 I 1

30 2 1

METHOD

EPA 413.1

SM2540D

UNITS

mglL

mglL

ANALYZED

4n197

413/97

".'.FF. - Dilution Factor

-..m -Not Detected
This report shall not be reproduced except in full. without the written approval ~(the laboratory.

I 9
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• pr-09-97 01:48P nel laboratories-reno
If A r-07-97 12:25P NEL Laboratories

p FFR 07 '97 10:43R'! TOX SERVICES

7023482546
602-437-2225

P.2

P.11
P.02

~,eoo

1800
.i!,.ltsOO

04102117
04102J!J7
None

0... ........:
o.e. AMlwnd:
P.O.........:

0100081
87D0082
~700083

I ellA iIIGIy '-0.....

ANAlYTICAL REPORT

e............. CMJlNI
aM ''''221 8 • C
MPH '"../100 mI

Nfl. Ubor'etorie.·
Klmley Hom: MCFCO
WldIIr

Location ....,

~C8don .'·1
Location 13-1
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~r-09-97 02:47P nel laborator;es-reno 7023482546 P.02

PROJEcr NAME: Kimley-Hom: MCFCD

I

I
I
I

CLIENT:

ATTN:

NEL LABORATORIES
Reno • Las Vegas
Phoenix • Burbank

Kimlcy-Hom
7600 N. 15th St. #250
Phoenix. AZ 85020

Bruce Wilcox

Reno Division
1030 Matley Lane· Reno, Nevada 89502

(702) 348-2522 • Fax: (702) 348-2546
1-800-368-5221

NEL ORDER 10: P9704002

I
I
I
I
I
I
I
I
I

Attached are the analytical results for samples in support of the above referenced project.

Samples submitted for this project were not sampled by NEL Laboratories. Samples were received by NEL in
good condition, under chain ofcustody on 413/97 •

Samples were analyzed as received.

Where applicable we have included the following quality control data:

Method blank - used to demonstrate absence ofcontamination or interferences in the Analytical process.
Laboratory Control Spike (LCS) • used to demonstrate laboratory ability to perform the method

within specifications by spi1cing representative analytcs into a clean matrix.
Surrogates - compounds added to each sample to ensure that the method requirements are met

for each individual sample.

Should you have any questions or conunents, please feel free to contact our Client Services department at
(602) 437-0099 .

TSS and Oil & Grease analyses were performed by NEL-Las Vegas.

I
I
I
I

Eileen M. Ferguson
Laboratory Manager

CERTIFICATIONS:
Reno Las vegas

Arizona AZ0520 AZ0518
California 1707 2002
US Army Corps ofEngineers

1

Date

Idaho
Nevada
Montana

Reno
Certified
NY033
Certified

Las Vegas
Certified
NVOS2
Certified

04/09/97 WED 15: 55 [TX/RX NO 5706] ~002



Ipr-09-97 02:47P nel laborator;es-reno 7023482546 P.03

I NEL LABORATORIES

I IENT:
omCfID:

. IENTID:

Kimley-Hom
Kimley-Hom: MCFCD
Location #4·1

NEL ORDER ill: P9704002
DATE SAMPLED: 413/97
NEL SAMPLE 10: P9704002-01

£TIUX_:_: ~_~_oe_r~_~_1_3_M_et_al_I _

'ARAMETER

E
'~ny

Ie

Ilium
Cadmium

l romium
ppcr

Lead

I::.ry
lcnium

Silver

.allium

.inc

I
I
I
I
I
I
I
I

RESULT REPORTING
mgIL LIMIT ..!!:.!:- METHOD DIGESTED ANALYZED
NO O.OSmgIL 1 EPA6010A 4/8/97 4/8/97
NO O.OSmg/L 1 EPA6010A 4/8/97 4/8/97
NO O.OOSmgIL 1 EPA 60lOA 4/8/97 4/8/97
NO 0.01 mgIL 1 EPA6010A 4/8/97 4/8/97
NO O.OlmglL 1 EPA6010A 4/8/97 4/8/97
NO O.OOSmgIL 1 EPA6010A 4/8/97 4/8/97
NO O.OSmgIL 1 EPA6010A 4/8/97 4/8/97
NO O.lmg/L 1 EPA 7470A 4/8/97 4/8/97
NO O.02mgIL 1 EPA6010A 4/8/97 4/8/97
NO O.OSmgIL 1 EPA6010A 4/8/97 4/8/97
NO O.02mgIL 1 EPA6010A 4/8/97 4/8/97
NO O.lmgIL 1 EPA 6010A 4/8/97 4/8/97
NO O.Ot mgIL 1 EPA6010A 4/8/97 4/8/97

I D.F. - Dilution Factor

ND - Not DetectedI This report shall not be reproduced except inlull. without the ;ritten approval a/the laboratory.

04/09/97 WED 15:55 £TX/RX NO 5706] 1aI003



Irpr-09-~7 02:47P nel laborator;es-reno

J NEL LABORATORIES

7023482546 P.04

CLIENT:

• .!~.9"ID:
ICUBNTID:

TEST:

~nux:

KimIey-Hom
Kimley-Hom: MCFCD
Location #3-1.

Priority 13 Metals
Aqueous

NEL ORDER ID: P9704002
DATE SAMPLED: 4/3/97
NEL SAMPLE ID: P9704002-02

IARAMETER
Antimony

.:;I~:m
~nuum

Chromium

t:r
Mercury

•

iCkCI
clcnium
ilvcr

Thalliumlinc

I
I
I
I
I
I
I
I

RESULT REPORTING
m£!L LIMIT D. F. METHOD DIGESTED ANALYZED

NO O.OSmgIL 1 EPA6010A 4/8/97 4/8197
NO O.OSmgIL 1 EPA60IOA 4/8/97 418/97
NO O.OOSmgIL 1 EPA6010A 4/8/97 4/8/97
NO O.OlmgIL 1 EPA6010A 4/8/97 4/8197
NO O.OlmgIL 1 EPA6010A 4/8/97 4/8/97

0.022 O.OOSmgIL 1 EPA6010A 4/8/97 4/8197
NO O.OSmglL 1 EPA6010A 4/8/97 4/8/97
NO 0.1 mgIL 1 EPA 7470A 4/8/97 4/8197
NO 0.02mgIL 1 EPA6010A 4/8/97 4/8/97
NO O.OSmgIL 1 EPA6010A 4/8/97 4/8/97
NO 0.02mgIL 1 EPA6010A 4/8/97 4/8/97
NO O.lmgIL 1 EPA6010A 4/8/97 4/8197

0.097 O.OlmglL 1 EPA6010A 4/8/97 4/8/97

I O.F. - Dilution Factor

NO • Not Detected
This report shall not be reproduced except in full. without the written approval ofthe laboratory.

I 3
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Ipr-09-97 02:47P nel laborator;es-reno 7023482546 P.05

I NEL LABORATORIES
CLIENT:
.OJECTID:
~ID:

Kimlcy-Hom
Kimlcy-Hom: MCFCD
LoeatiOD #1-2

NEL ORDER ID: P9704002
DATE SAMPLED: 4/3/97
NEL SAMPLE ID: P9704002-03

fATIux__: ~_:_::_'_?s_1_3_M_et_a_Is _

IARAMETER
Antimony

t::i:m
Cadmium

Mercury

I ke!auum
Silver

J~lium

I
I
I
I
I
I
I
I

RESULT REPORTING
mgIL LlMIT ~ METIlOD DIGESTED ANALYZED

NO O.OSmgIL 1 EPA6010A 4/8/97 4/8/97
NO O.OSmgIL 1 EPA6010A 4/8/97 4/8/97
NO O.OOSmgIL 1 EPA6010A 4/8/97 4/8/97
NO O.OImgIL 1 EPA 6010A 4/8/97 4/8/97
NO 0.01 mgIL 1 EPA6010A 4/8/97 4/&197

0.039 O.OOSmgIL 1 EPA6010A 4/8/97 4/8/97
ND O.OSmgIL 1 EPA6010A 4/8/97 4/8/97
ND O.lmgIL 1 EPA 7470A 4/8/97 4/8/97
NO 0.02mgIL 1 EPA6010A 4/8/97 4/8/97
NO O.OSmgIL 1 EPA6010A 4/8/97 4/8/97
NO- 0.02mgIL I EPA6010A 4/8/97 4/8/97
NO O.lmgIL I EPA6010A 4/8/97 4/8/97
0.25 0.01 mg/L 1 EPA6010A 4/8/97 4/8/97

lo.F. - Dilution Factor

NO - Not DetectedI This ..."".. shaH aot he repn>duced """ep' iafull. withoU1 'he ;,,,tea app~lofthe laborotary.

04/09/97 WED 15: 55 [TX/RX NO 5706] ~ 005



~r-09-97 02:47~. nel labo~ator;es-reno 7023482546 P.06

I NEL LABORATORIES

E ·
JECfID:

ID:

Kimley-Hom
Kimley-Hom: MCFCD
Method Blank

NEL ORDER ID: P9704002
DATE SAMPLED: NA
NEL SAMPLE ID: P04001/2 -BLKrr-: p_n_·o_n_·ty_l_3_M_eta_ls _

ANALYZED
4/8/97
4/8/97
4/8/97
4/8/97
4/8/97
4/8/97
4/8/97
4/8/97
4/8/97
4/8/97
4/8/97
4/8/97

DIGESTED
4/8/97
4/8/97
4/8/97
4/8/97
4/8/97
418f97
4/8/97
4/8/97
4/8/97
4/8/97
4/8/97
4/8/97

METHOD
EPA6010A
EPA6010A
EPA6010A
EPA6010A
EPA6010A
EPA 6010A
EPA6010A
EPA 60l0A
EPA6010A
EPA6010A
EPA6010A
EPA 6010A

D.F.

1
1
1
1
1
1
1
1
1
1
1
1

O.OSmgIL
O.OSmg/L

O.OOSmg/L
O.OlmgIL

O.OlmglL
O.OOSmg/L

O.OSmgIL
O.02mgIL

O.OSmglL
O.02mgIL

O.lmgIL
O.OlmglL

REPORTING
LIMIT

RESULT
mgIL

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

IwaTER
Antimony

E,!:m
mlum

Chromium

Ii
Nickel

l~um

K;lium
Zinc

l.-Dilution Factor

I ·Not Detected
is report shall not be reproduced except injUll, without the written approval a/the laboratory.
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~pr-Og-97 02:48P nel laborator;es-reno 7023482546 P.07

I NEL LABORATORIES
CLIENT:

.OJECfID:
~ID:

Kimley.Hom
Kimley-Hom: MCFCD
Method Blank

NEL ORDER ID: P9704002
DATE SAMPLED: NA
NEL SAMPLE 10: P04001HG -BLK

Priority 13 Metals

ANALYZED

4/8/97

DIGESTED

4/8/97

METHOD

EPA 7470A0.1 mg/L

REPORTING
LIMIT

RESULT
mg/L

NO
IARAMETER

Mercury

I.F. - Dilution Factor

ND - Not Detectedtis report shall not be reproduced except infull. without the written approval o/the laboratory.

6
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I
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I
I
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Ipr-09~97 02:48P nel laboratories-reno 7023482546 P.OS

I NEL LABORATORIES

E :ID:

ID:

Kimley-Hom
Kimley.Hom: MCFCD
Location #4-2

Inorganic Non-Metals
Aqueous

NEL ORDER ID: P9704002
DATE SAMPLED: 4/3/97
NEL SAMPLE ID: P9704002-01

~ARAMETER
.&.Grease
... Suspended Solids

I
I
I
I
I
I
I
I
I
I
I

REPORTING
RESULT LIMIT D.F.

NO 1 I

5.2 2 1

METHOD

EPA 413.1

SM 2540 0

UNITS

mglL

mgIL

ANALYZED

4n/97

4n197

ID.F.• Dilution Factor

NO • Not Dctccted
._....... ,h.ll ...t be .eproduced except i.ful~ without the -;inen _""",Iofthe Iabo...,ry.



IAPr-0~-97 02:48P nel laboratories-reno 7023482546 P.09

I NEL LABORATORIES

~ID:
limm:

fA~:

Kimlcy-Hom
Kimlcy-Hom: McrCD
Location #3-7.

Inorganic Non-Metals
Aqueous

NEL ORDER ID: P9704002
DATE SAMPLED: 413/97
NEL SAMPLE ID: P9704002-02

IARAMETER
Ifil & Gn:asc

"otal Suspended Solids

I
I
I
I
I
I
I
I
I
I
I

REPORTING
RESULT LIMIT D. F.

22 1 1

14 2 1

METHOD

EPA413.1

SM2S40D

UNITS

mg/L

mgIL

ANALYZED

4n/97

4n/97

I D.F. - Dilution Factor

NO • Not Detected
This report shall not be reproduced except in full. without the written approval ofthe laboratory.

I 8
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Irp r-09-97 02:48P nel laborator;es-reno 7023482546 P.l0

I NEL LABORATORIES

C ·
OJECTIO:

ID:

Kimley-Hom
Kimlcy-Hom: MeFCD
Location #1-2

NEL ORDER 10: P9704002
DATE SAMPLED: 4/3/97
NEL SAMPLE ID: P9704002-03

r:TRIX: _ •• I_no_r_g_a_D_ic_N_O_D_-_M_e_ta_ls ------------~ Aqueous

IARAMETER

11&Grcase

tal Suspended Solids

I
I
I
I
I
I
I
I
I
I
I

REPORTING
RESULT LIMIT D. F.

~8 I 1

22 2 1

METHOD

EPA 413.1

SM 2540 D

UNITS

mg/L

mglL

ANALYZED

4n/97

4nl97

Io.f. -Dilution Factor

~ - Not Detected.",isreport ,,,,,11 ftot be reproduc<d ....", ill jUll. wtthout the ,;,uen opprovol ofthe loborotory.
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Appendix C - Utility Conflicts

Kimley-Hom and Associates, Inc.lKVL Consultants, Inc.
STP Papago Regional Flood Control Project - Recommended Plan
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I
I Appendix C - Utility Conflicts

I
I
I
I

Purpose
This appendix includes any supporting documentation for the utility conflicts analysis for the project.
It should be used to support the conclusions in the main body of the report.

Supporting Documentation
The supporting documentation in this appendix is the project correspondence and the calculations
for determining probable costs for utility conflicts.

Project Correspondence

I
I
I
I

Upon submittal of the Draft Recommended Plan, copies of the preliminary plans were sent to the
City of Scottsdale, City of Phoenix, Arizona Public Service, Salt River Project (Water), Salt River
Project (Electric), US West, and Southwest Gas Corporation. Each utility company was asked to
verify the location of their underground facilities for both horizontal and vertical locations.

The City of Scottsdale, Arizona Public Service, Salt River Project (Water), and US West all returned
plan mark-Ups and a letter. Southwest Gas Corporation returned a letter only. The City of Phoenix
and Salt River Project (Electric) failed to respond prior to the preparation of our final submittal for
this project. These responses were reviewed and followed up with phone calls, as necessary, to
allow us to incorporate their comments into the plan set. Copies of the letters are provided in
Appendix G for future reference. The follOWing table provides a summary of issues for
consideration during final design.

Utility
Issue

Contact
Person

Robert Mauer

Utility
Company

Salt River Project
(Water)

i The Cross Cut Canal does not have regularly scheduled dry-up months for
1maintenance due to fish populations. Bob should be contacted at least six
1months in advance of any construction to schedule a maintenance dry-up of
1 the Cross Cut Canal to coincide with the construction schedule for the

• 1 project.
......·..·······........··..··......·..T......·..····....·..·..........··TT8~..miiiiiiiuiii"sep'sratfoii"betwe'eii'any'p'iop'oseij'sto'iiii"draYii'iiii'd'tii'e'invert"of'

1 ! the Cross Cut Canal will be required. The canal is lined with approximately
i i 4" of concrete in these locations..........................................; ~ .
i i Any irrigation lines should be replaced will be RGRCP

....city·oi"scottsdaie..T..·....LarryYiiiZ..·....TAii'water·maiil·iiii"d·graiiity"sewer'crossiiig's'shouieft'-e'repiaceej"wm,'d'lictiie".....
Utilities 1 1iron pipe.

·........···......··....···..··....·..·T..···· ········· TAii'sewerseiVYces'to'be"iepiace"d'shouid'stsrt'at'the'coiiii'ectio'ii'to'the"sewe'r'"
.........................................L L~!!!~: ..

i i All water services should be replaced with copper.
............·..·Ap·S·· ·T..Steve·(3·ood·maii..TAPS·wiii'brsce..snd"support'iiii'crossiiigs'ofihefi'fa'Cfii'tfes'afiio'cost'to'the ·
.........................................L L9!~.¥.: ..

Southwest Gas i Bob Sprague i Need to maintain 12" minimum clearance at all crossings.
Corporation ~ 1

I

I

I
I

I
I
I

Twelve copies of the Draft Recommended Plan were also submitted to the District and the steering
committee. Five sets of written comments were received as shown in the attached letters. These
comments were then discussed with the steering committee and incorporated into the plan sets.
Written responses to each of the comments are provided in Appendix F of this report.

I
I

Kimley·Hom and Associates. Inc.1KVL Consultants, Inc.
STP Papago Regional Flood Control Project - Recommended Plan
Appndxc.doc
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Probable Costs for Utility Conflicts

Discussion of utility conflicts revealed that it is difficult to determine the exact nature and costs
associated with utility conflicts based on a set of preliminary design plans. To assist the District, we
have evaluated two separate conditions for measuring utility conflicts.

Best Case Scenario
All utility crossings which do not conflict with the proposed improvements are designated as 'protect
in place' items. All utility crossings which are in conflict with the proposed improvements are
designated as 'reconstruct' items. All skewed crossings or parallel utilities which fall within S' of the
outside limits of the proposed improvements are designated 'recontruct' utilities. This is the
scenario which is shown on the preliminary plans and included in the cost estimates in the main
body of the report.

Worst Case Scenario
Same as 'Best Case Scenario' except that parallel utilities within 10' are designated 'reconstruct'
items. This cost estimate is considered a high end estimate of the potential utility costs for
consideration during final design.

These two scenarios were evaluated sheet by sheet using the following unit cost table as
summarized in the following utlity conflict summary tables. Unit Costs were based primarily on the
10th Annual Edition of the Means Heavy Construction Data and a facsimile from Dave Meinhart, City
of Scottsdale (See Project Correspondence in Appendix G). The other utility companies and the
District were contacted to discuss these estimates, but could not provide any additional supporting
documentation for use in this study.

Unit Cost Table

I
I
I
I
I
I
I
I
I
I

Description Units Rate Source

Remove 18" RCP If $6.00 Means Cost Data

Remove 24" RCP If $8.50 Means Cost Data

Remove 36" RCP If $10.50 Means Cost Data

Remove 42" RCP If $13.00 Means Cost Data

Remove 45"'48" RCP If $15.00 Means Cost Data

Remove 60" RCP If $25.00 Means Cost Data

Remove 66" RCP If $30.00 Means Cost Data

Remove 72" RCP If $35.00 Means Cost Data

12"RGRCP If $50.00 FCDMC Bid Tabs

15"RGRCP If $65.00 FCDMC Bid Tabs

18"RGRCP If $80.00 FCDMC Bid Tabs

24"RGRCP If $95.00 FCDMC Bid Tabs

30"RGRCP If $120.00 FCDMC Bid Tabs

36"RGRCP If $145.00 FCDMC Bid Tabs

42"RGRCP If $160.00 FCDMC Bid Tabs

45"'48" RGRCP If $175.00 FCDMC Bid Tabs

54"RGRCP If $205.00 FCDMC Bid Tabs

57"'80" RGRCP If $235.00 FCDMC Bid Tabs

66"RGRCP If $250.00 FCDMC Bid Tabs

72"RGRCP If $260.00 FCDMC Bid Tabs

75"/78" RGRCP If $280.00 FCDMC Bid Tabs

84"RGRCP If $350.00 FCDMC Bid Tabs

90"RGRCP If $400.00 FCDMC Bid Tabs

102"RGRCP If $550.00 FCDMC Bid Tabs

114"RGRCP If $650.00 FCDMC Bid Tabs

Trans~ion Structure ea $20,000.00 FCDMC Bid Tabs

Manhole (24"-481 ea $3,000.00 FCDMC Bid Tabs

Junction Box (>48'1 ea $20,000.00 FCDMC Bid Tabs

Reconstruct Curb Drop Inlet ea $5,000.00 FCDMC Bid Tabs

Inlet' Outlet Works ea $50,000.00 FCDMC Bid Tabs

Structural Concrete cy $330.00 FCDMC Bid Tabs

Reinforcing Steel Ib SO.50 FCDMC Bid Tabs

Kimley-Hom and Associates, Inc.lKVL Consultants, Inc.
STP Papago Regional Flood Control Project - Recommended Plan
Appndxc.doc

Description Units Rate Source

Basin Excavation cy $6.00 FCDMC Bid Tabs

Construct Cone. Walk' Canal sf $4.00 FCDMC Bid Tabs

Concrete Pipe Plug ea $1,000.00 Means Cost Data

Protect in Place, Exist. Tel. Line ea $1,000.00 Means Cost Data

Reconstruct Tel. Line If $12.00 Means Cost Data

Protect in Place, Exist. Gas Line ea $1,000.00 Means Cost Data

Reconstruct Gas Service ea $1,000.00 Means Cost Data

Reconstruct 2" G If $12.00 Means Cost Data

Protect in Place, Exist. Irr. Line ea $1,000.00 Means Cost Data

Reconstruct 12" Irr. Pipe If $50.00 FCDMC Bid Tabs

Reconstruct 18" Irr. Pipe If $75.00 FCDMC Bid Tabs

Reconstruct 24" Irr. Pipe If $95.00 FCDMC Bid Tabs

Reconstruct SRP Junction Box ea $3,000.00 Means Cost Data

Protect in Place, Exist. SRP(E) ea $1,000.00 Means Cost Data

Reconstruct Exist. Power Pole ea $5,000.00 Means Cost Data

Reconstruct Water Service ea $1,000.00 Means Cost Data

Reconstruct 2" W If $15.00 COS Facsimile

Reconstruct 4" W If $25.00 COS Facsimile

Reconstruct 6" W If $30.00 COS Facsimile

Reconstruct 8" W If $35.00 COS Facsimile

Reconstruct 12" W If $42.00 COS Facsimile

Reconstruct 16"'18"/20" W If $80.00 COS Facsimile

Reconstruct 24" W If $100.00 COS Facsimile

Reconstruct 36" W If $200.00 COS Facsimile

Reconstruct Fire Hydrant ea $5,000.00 Means Cost Data

Reconstruct 6" SS If $50.00 COS Facsimile

Reconstruct 8" SS If $58.00 COS Facsimile

Reconstruct 10" SS If $62.00 COS Facsimile

Reconstruct 12" SS If $65.00 COS Facsimile

Reconstruct 15" SS If $80.00 COS Facsimile

Reconstruct 18" SS If $90.00 COS Facsimile

Reconstruct SSMH ea $3,000.00 Means Cost Data

C-2
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I
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I
I
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I
I
I

Oak Street Outfall - Best Case Scenario
Sheet Station Description Quantity Units Rate Amount

3 Parallel Reconstruct 2" G 120 If $12.00 $1,440.00

Parallel Remove Dual 48" RCP 850 If $30.00 $25,500.00

1349 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

1380 Reconstruct Cone. Sidewalk 760 sf $4.00 $3,040.00

1405 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

1440 Reconstruct 6" W 70 If $30.00 $2,100.00

1445 Reconstruct 2" G 70 If $12.00 $840.00

1515 Reconstruct 8" W 70 If $35.00 $2,450.00

1520 Reconstruct 12" SS 70 If $66.00 $4,620.00

1540 Reconstruct Exist. Power Pole 1 ea $5,000.00 $5,000.00

1550 Reconstruct SRP Junction Box 1 ea $3,000.00 $3,000.00

1550 Reconstruct 12"'rr. Pipe 12 If $50.00 $600.00

1555 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

1565 Reconstruct 8" W 50 If $35.00 $1,750.00

4 Parallel Remove Dual 48" RCP 410 If $30.00 $12,300.00

Parallel Remove Dual 42" RCP 590 If $26.00 $15,340.00

Parallel Reconstruct Water Services 4 ea $1,000.00 $4,000.00

Parallel Reconstruct 2" G 780 If $12.00 $9,360.00

Parallel Reconstruct 18"lrr. Pipe 325 If $75.00 $24,375.00

Parallel Reconstruct 12" Irr. Pipe 350 If $50.00 $17,500.00

Parallel Reconstruct Tel. Line 680 If $12.00 $8,160.00

1915 Reconstruct 12" RCP 12 If $50.00 $600.00

1915 Reconstruct Curb Drop Inlet 1 ea $5,000.00 $5,000.00

2110 Reconstruct 6" W 50 If $30.00 $1,500.00

2117 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

2178 Reconstruct Exist. Power Pole 1 ea $5,000.00 $5,000.00

2330 Reconstruct 6" W 50 If $30.00 $1,500.00

2355 Reconstruct 12" RCP 28 If $50.00 $1,400.00

2355 Reconstruct Curb Drop Inlet 1 ea $5,000.00 $5,000.00

2505 Reconstruct Exist. Power Pole 1 ea $5,000.00 $5,000.00

2783 Reconstruct 12" RCP 12 If $50.00 $600.00

2790 Reconstruct Curb Drop Inlet 1 ea $5,000.00 $5,000.00

2815 Protect in Place, Exist. Tel. 1 ea $1,000.00 $1,000.00

2840 Reconstruct 8" S5 50 If $58.00 $2,900.00

2778 Reconstruct Exist. Power Pole 1 ea $5,000.00 $5,000.00

5 Parallel Remove Dual 42" RCP 1000 If $26.00 $26,000.00

Parallel Reconstruct Water Services 11 ea $1,000.00 $11,000.00

Parallel Reconstruct 2" G 155 If $12.00 $1,860.00

Parallel Reconstruct 18"lrr. Pipe 110 If $75.00 $8,250.00

2855 Reconstruct 6" W 50 If $30.00 $1,500.00

2860 Reconstruct 2" G 50 If $12.00 $600.00

2900 Reconstruct Curb Drop Inlet 1 ea $5,000.00 $5,000.00

3670 Reconstruct 6" W 50 If $30.00 $1,500.00

3633 Reconstruct 12" RCP 12 If $50.00 $600.00

I
I

Kimley-Hom and Associates, Inc.lKVL Consuttants, Inc.
STP Papago Regional Flood Control Projecl- Recommended Plan
Appndxc.doc

C-3



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

Oak Street Outfall - Best Case Scenario (Cont.)
Sheet Station Description Quantity Units Rate Amount

5 (cont.) 3815 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

3822 Protect in Place, Exist. Tel. 1 ea $1,000.00 $1,000.00

6 Parallel Remove Dual 42" RCP 355 If $26.00 $9,230.00

Parallel Remove 42" RCP 585 If $13.00 $7,605.00

Parallel Remove 36" RCP 60 If $10.50 $630.00

Parallel Reconstruct Water Services 5 ea $1,000.00 $5,000.00

Parallel Reconstruct Gas Services 9 ea $1,000.00 $9,000.00

Parallel Reconstruct 2" G 750 If $12.00 $9,000.00

4075 Protect in Place, Exist. Irr. Line 1 ea $1,000.00 $1,000.00

4125 Reconstruct 18" SS 50 If $90.00 $4,500.00

4140 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

4160 Protect in Place, Exist. Irr. Line 1 ea $1,000.00 $1,000.00

4165 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

4175 Reconstruct 12" W 50 If $42.00 $2,100.00

4190 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

4222 Reconstruct 12" Rep 12 If $50.00 $600.00

4222 Reconstruct 24" RCP 12 If $95.00 $1,140.00

4615 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

4720 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

4765 Reconstruct 6" W 50 If $30.00 $1,500.00

4775 Reconstruct 24" RCP 12 If $95.00 $1,140.00

4790 Reconstruct 24" RCP 12 If $95.00 $1,140.00

7 Parallel Remove 36" RCP 640 If $10.50 $6,720.00

Parallel Reconstruct Water Services 13 ea $1,000.00 $13,000.00

Parallel Reconstruct Gas Services 6 ea $1,000.00 $6,000.00

Parallel Reconstruct 2" G 690 If $12.00 $8,280.00

Parallel Reconstruct 20" W 220 If $80.00 $17,600.00

5435 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

5440 Reconstruct 6" W 50 If $30.00 $1,500.00

5460 Reconstruct 24" RCP 12 If $95.00 $1,140.00

5460 Reconstruct 36" Rep 12 If $145.00 $1,740.00

8 Parallel Reconstruct Water Services 3 ea $1,000.00 $3,000.00

Parallel Reconstruct Gas Services 3 ea $1,000.00 $3,000.00

6100 Reconstruct 8" W 80 If $35.00 $2,800.00

6120 Reconstruct 8" W 36 If $35.00 $1,260.00

6715 Reconstruct 8" W 36 If $35.00 $1,260.00

6805 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

6815 Reconstruct 8" W 36 If $35.00 $1,260.00

6830 Reconstruct 6" W 28 If $30.00 $840.00

6830 Reconstruct Fire Hydrant 1 ea $5,000.00 $5,000.00

9 Parallel Reconstruct 20" W 350 If $80.00 $28,000.00

Parallel Reconstruct 2" G 260 If $12.00 $3,120.00

Parallel Reconstruct Water Services 11 ea $1,000.00 $11,000.00

7835 Reconstruct 6" W 45 If $30.00 $1,350.00
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Oak Street Outfall - Best Case Scenario (Cont.)
Sheet Station Description Quantity Units Rate Amount

10 Parallel Reconstruct 2" G 470 If $12.00 $5,640.00

Parallel Reconstruct Water Services 8 ea $1,000.00 $8,000.00

7860 Reconstruct 6" W 45 If $30.00 $1,350.00

7975 Reconstruct Conc. Canal 2000 sf $4.00 $8,000.00

8020 Protect in Place, Exist. SRP(E) 1 ea $1,000.00 $1,000.00

8028 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

8035 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

8158 Reconstruct 8" W 45 If $35.00 $1,575.00

11 Parallel Reconstruct Water Services 7 ea $1,000.00 $7,000.00

Parallel Reconstruct 2" G 200 If $12.00 $2,400.00

9140 Reconstruct 6" W 40 If $30.00 $1,200.00

9360 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

9372 Reconstruct 6" W 40 If $30.00 $1,200.00

9380 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

9395 Reconstruct 24" W 40 If $100.00 $4,000.00

9430 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

9435 Reconstruct 15" RCP 30 If $65.00 $1,950.00

9450 Reconstruct 8" SS 40 If $58.00 $2,320.00

9455 Protect in Place, Exist. SRP(E) 1 ea $1,000.00 $1,000.00

9655 Reconstruct 6" W 35 If $30.00 $1,050.00

9693 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

9698 Protect in Place, Exist. SRP(E) 1 ea $1,000.00 $1,000.00

12 10020 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

10085 Protect in Place, Exist. SRP(E) 1 ea $1,000.00 $1,000.00

10095 Protect in Place, Exist. SRP(E) 1 ea $1,000.00 $1,000.00

10405 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

10490 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

10495 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

10715 Reconstruct Water Services 1 ea $1,000.00 $1,000.00

10765 Reconstruct 8" W 34 If $35.00 $1,190.00

13 10860 Reconstruct 8" W 40 If $35.00 $1,400.00

11120 Protect in Place, Exist. SRP(E) 1 ea $1,000.00 $1,000.00

11825 Protect in Place, Exist. SRP(E) 1 ea $1,000.00 $1,000.00

14 12055 Reconstruct 12" RCP 12 If $50.00 $600.00

12105 Protect in Place, Exist. SRP(E) 1 ea $1,000.00 $1,000.00

12112 Reconstruct 24" W 34 If $100.00 $3,400.00

12123 Reconstruct 12" W 44 If $42.00 $1,848.00

12145 Reconstruct 20" W 44 If $80.00 $3,520.00

12155 Reconstruct 6" W 34 If $30.00 $1,020.00

15 13045 Reconstruct 20" W 40 If $80.00 $3,200.00

13055 Reconstruct 12" W 40 If $42.00 $1,680.00

16 1010 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

1020 Reconstruct 6" W 36 If $30.00 $1,080.00

1020 Reconstruct 6" SS 36 If $50.00 $1,800.00
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Oak Street Outfall - Best Case Scenario (Cont.)
Sheet Station Description Quantity Units Rate Amount

16 (cont.) 1024 Reconstruct 6" W 36 If $30.00 $1,080.00

1030 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

1030 Reconstruct 15" Rep 12 If $65.00 $780.00

1135 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

1140 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

1405 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

1670 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

1950 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

17 1962 Reconstruct 8" SS 30 If $58.00 $1,740.00

2070 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

2100 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

2105 Protect in Place, Exist. SRP(E) 1 ea $1,000.00 $1,000.00

18 Parallel Reconstruct Tel. Line 900 If $12.00 $10,800.00

Parallel Reconstruct Water SelVices 2 ea $1,000.00 $2,000.00

1030 Protect in Place, Exist. SRP(E) 1 ea $1,000.00 $1,000.00

1050 Reconstruct 6" W 36 If $30.00 $1,080.00

1280 Reconstruct 6" W 36 If $30.00 $1,080.00

1290 Reconstruct 8" SS 36 If $58.00 $2,088.00

1305 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

1550 Reconstruct 6" W 36 If $30.00 $1,080.00

1703 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

1708 Reconstruct 8" SS 36 If $58.00 $2,088.00

1715 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

1818 Reconstruct 6" W 36 If $30.00 $1,080.00

19 Parallel Reconstruct Tel. Line 775 If $12.00 $9,300.00

Parallel Pipe Plug at McDowell Road 2 ea $1,000.00 $2,000.00

1952 Reconstruct 8" SS 36 If $58.00 $2,088.00

2090 Reconstruct 6" W 40 If $30.00 $1,200.00

2410 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

2412 Reconstruct 8" SS 36 If $58.00 $2,088.00

2520 Reconstruct 6" W 36 If $30.00 $1,080.00

2675 Reconstruct 8" SS 36 If $58.00 $2,088.00

2680 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

Subtotal Utility Conflicts Cost $568,803

Contingency @ 50% $284,402

Total Utility Conflicts Budget $853,205
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Oak Street Outfall - Worst Case Scenario
Sheet Station Description Quantity Units Rate Amount

3 Parallel Reconstruct 2" G 120 If $12.00 $1,440.00

Parallel Reconstruct 18" W 312 If $80.00 $24,960.00

Parallel Remove Dual 48" RCP 850 If $30.00 $25,500.00

1349 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

1380 Reconstruct Conc. Sidewalk 760 sf $4.00 $3,040.00

1405 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

1440 Reconstruct 6" W 70 If $30.00 $2,100.00

1445 Reconstruct 2" G 70 If $12.00 $840.00

1515 Reconstruct 8" W 70 If $35.00 $2,450.00

1520 Reconstruct 12" SS 70 If $66.00 $4,620.00

1540 Reconstruct Exist. Power Pole 1 ea $5,000.00 $5,000.00

1550 Reconstruct SRP Junction Box 1 ea $3,000.00 $3,000.00

1550 Reconstruct 12" Irr. Pipe 12 If $50.00 $600.00

1555 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

1565 Reconstruct 8" W 50 If $35.00 $1,750.00

4 Parallel Remove Dual 48" RCP 410 If $30.00 $12,300.00

Parallel Remove Dual 42" RCP 590 If $26.00 $15,340.00

Parallel Reconstruct Water Services 4 ea $1,000.00 $4,000.00

Parallel Reconstruct 18" W 1000 If $80.00 $80,000.00

Parallel Reconstruct 2" G 780 If $12.00 $9,360.00

Parallel Reconstruct 18" Irr. Pipe 325 If $75.00 $24,375.00

Parallel Reconstruct 12" Irr. Pipe 350 If $50.00 $17,500.00

Parallel Reconstruct Tel. Line 680 If $12.00 $8,160.00

1915 Reconstruct 12" RCP 12 If $50.00 $600.00

1915 Reconstruct Curb Drop Inlet 1 ea $5,000.00 $5,000.00

2110 Reconstruct 6" W 50 If $30.00 $1,500.00

2117 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

2178 Reconstruct Exist. Power Pole 1 ea $5,000.00 $5,000.00

2330 Reconstruct 6" W 50 If $30.00 $1,500.00

2355 Reconstruct 12" RCP 28 If $50.00 $1,400.00

2355 Reconstruct Curb Drop Inlet 1 ea $5,000.00 $5,000.00

2505 Reconstruct Exist. Power Pole 1 ea $5,000.00 $5,000.00

2783 Reconstruct 12" RCP 12 If $50.00 $600.00

2790 Reconstruct Curb Drop Inlet 1 ea $5,000.00 $5,000.00

2815 Protect in Place, Exist. Tel. 1 ea $1,000.00 $1,000.00

2840 Reconstruct 8" SS 50 If $58.00 $2,900.00

2778 Reconstruct Exist. Power Pole 1 ea $5,000.00 $5,000.00

5 Parallel Remove Dual 42" RCP 1000 If $26.00 $26,000.00

Parallel Reconstruct Water Services 11 ea $1,000.00 $11,000.00

Parallel Reconstruct 2" G 155 If $12.00 $1,860.00

Parallel Reconstruct 18" W 1000 If $80.00 $80,000.00

Parallel Reconstruct 18" Irr. Pipe 110 If $75.00 $8,250.00

Parallel Reconstruct Tel. Line 25 If $12.00 $300.00

2855 Reconstruct 6" W 50 If $30.00 $1,500.00
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Oak Street Outfall - Worst Case Scenario (Cant.)
Sheet Station Description Quantity Units Rate Amount

5 (cont.) 2860 Reconstruct 2" G 50 If $12.00 $600.00

2900 Reconstruct Curb Drop Inlet 1 ea $5,000.00 $5,000.00

3670 Reconstruct 6" W 50 If $30.00 $1,500.00

3633 Reconstruct 12" RCP 12 If $50.00 $600.00

3815 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

3822 Protect in Place, Exist. Tel. 1 ea $1,000.00 $1,000.00

6 Parallel Remove Dual 42" RCP 355 If $26.00 $9,230.00

Parallel Remove 42" RCP 585 If $13.00 $7,605.00

Parallel Remove 36" RCP 60 If $10.50 $630.00

Parallel Reconstruct Water Services 5 ea $1,000.00 $5,000.00

Parallel Reconstruct 20" W 675 If $80.00 $54,000.00

Parallel Reconstruct 18" W 360 If $80.00 $28,800.00

Parallel Reconstruct Gas Services 9 ea $1,000.00 $9,000.00

Parallel Reconstruct Tel. Line 340 If $12.00 $4,080.00

Parallel Reconstruct 2" G 750 If $12.00 $9,000,00

4075 Protect in Place, Exist. Irr. Line 1 ea $1,000.00 $1,000,00

4125 Reconstruct 18" 55 50 If $90.00 $4,500.00

4140 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

4160 Protect in Place, Exist. Irr. Line 1 ea $1,000.00 $1,000.00

4165 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

4175 Reconstruct 12" W 50 If $42.00 $2,100.00

4190 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

4222 Reconstruct 12" RCP 12 If $50.00 $600.00

4222 Reconstruct 24" RCP 12 If $95.00 $1,140.00

4615 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

4720 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

4765 Reconstruct 6" W 50 If $30.00 $1,500.00

4775 Reconstruct 24" RCP 12 If $95.00 $1,140.00

4790 Reconstruct 24" RCP 12 If $95.00 $1,140.00

7 Parallel Remove 36" RCP 640 If $10.50 $6,720.00

Parallel Reconstruct Water Services 13 ea $1,000.00 $13,000.00

Parallel Reconstruct Gas Services 6 ea $1,000.00 $6,000.00

Parallel Reconstruct 2" G 690 If $12.00 $8,280.00

Parallel Reconstruct 20" W 1000 If $80.00 $80,000.00

Parallel Reconstruct 24" Irr. 135 If $95.00 $12,825.00

5435 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

5440 Reconstruct 6" W 50 If $30.00 $1,500.00

5460 Reconstruct 24" RCP 12 If $95.00 $1,140.00

5460 Reconstruct 36" Rep 12 If $145.00 $1,740.00

Parallel Reconstruct 24" Irr. 1000 If $95.00 $95,000.00

8 Parallel Reconstruct 20" W 1000 If $80.00 $80,000.00

Parallel Reconstruct Water Services 3 ea $1,000.00 $3,000.00

Parallel Reconstruct Gas Services 3 ea $1,000.00 $3,000.00

6100 Reconstruct 8" W 80 If $35.00 $2,800.00
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Oak Street Outfall - Worst Case Scenario (Cant.)
Sheet Station Description Quantity Units Rate Amount

8 (cont.) 6120 Reconstruct 8" W 36 If $35.00 $1,260.00

6715 Reconstruct 8" W 36 If $35.00 $1,260.00

6805 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

6815 Reconstruct 8" W 36 If $35.00 $1,260.00

6830 Reconstruct 6" W 28 If $30.00 $840.00

6830 Reconstruct Fire Hydrant 1 ea $5,000.00 $5,000.00

9 Parallel Reconstruct 24" Irr. 640 If $95.00 $60,800.00

Parallel Reconstruct 20" W 930 If $80.00 $74,400.00

Parallel Reconstruct 2" G 260 If $12.00 $3.120.00

Parallel Reconstruct Water Services 11 ea $1,000.00 $11,000.00

7835 Reconstruct 6" W 45 If $30.00 $1,350.00

10 Parallel Reconstruct 2" G 470 If $12.00 $5,640.00

Parallel Reconstruct Water Services 8 ea $1,000.00 $8,000.00

7860 Reconstruct 6" W 45 If $30.00 $1,350.00

7975 Reconstruct Conc. Canal 2000 sf $4.00 $8,000.00

8020 Protect in Place, Exist. SRP(E) 1 ea $1,000.00 $1,000.00

8028 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

8035 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

8158 Reconstruct 8" W 45 If $35.00 $1,575.00

11 Parallel Reconstruct Water Services 8 ea $1,000.00 $8,000.00

Parallel Reconstruct 2" G 200 If $12.00 $2,400.00

9140 Reconstruct 6" W 40 If $30.00 $1,200.00

9360 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

9372 Reconstruct 6" W 40 If $30.00 $1,200.00

9380 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

9395 Reconstruct 24" W 40 If $100.00 $4,000.00

9430 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

9435 Reconstruct 15" RCP 30 If $65.00 $1,950.00

9450 Reconstruct 8" SS 40 If $58.00 $2,320.00

9455 Protect in Place, Exist. SRP(E) 1 ea $1,000.00 $1,000.00

9655 Reconstruct 6" W 35 If $30.00 $1,050.00

9693 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

9698 Protect in Place, Exist. SRP(E) 1 ea $1,000.00 $1,000.00

12 10020 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

10085 Protect in Place, Exist. SRP(E) 1 ea $1,000.00 $1,000.00

10095 Protect in Place, Exist. SRP(E) 1 ea $1,000.00 $1,000.00

10405 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

10490 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

10495 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

10715 Reconstruct Water Services 1 ea $1,000.00 $1,000.00

10765 Reconstruct 8" W 34 If $35.00 $1,190.00

13 10860 Reconstruct 8" W 40 If $35.00 $1,400.00

11120 Protect in Place, Exist. SRP(E) 1 ea $1,000.00 $1,000.00

11825 Protect in Place, Exist. SRP(E) 1 ea $1,000.00 $1,000.00

14 12055 Reconstruct 12" RCP 12 If $50.00 $600.00

12105 Protect in Place, Exist. SRP(E) 1 ea $1,000.00 $1,000.00I
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Oak Street Outfall - Worst Case Scenario (Cont.)
Sheet Station Description Quantity Units Rate Amount

14 (cont.) 12112 Reconstruct 24" W 34 If $100.00 $3,400.00

12123 Reconstruct 12" W 44 If $42.00 $1,848.00

12145 Reconstruct 20" W 44 If $80.00 $3,520.00

12155 Reconstruct 6" W 34 If $30.00 $1,020.00

15 13045 Reconstruct 20" W 40 If $80.00 $3,200.00

13055 Reconstruct 12" W 40 If $42.00 $1,680.00

16 1010 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

1020 Reconstruct 6" W 36 If $30.00 $1,080.00

1020 Reconstruct 6" SS 36 If $50.00 $1,800.00

1024 Reconstruct 6" W 36 If $30.00 $1,080.00

1030 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

1030 Reconstruct 15" RCP 12 If $65.00 $780.00

1135 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

1140 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

1405 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

1670 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

1950 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

17 1962 Reconstruct 8" SS 30 If $58.00 $1,740.00

2070 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

2100 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

2105 Protect in Place, Exist. SRP(E) 1 ea $1,000.00 $1,000.00

18 Parallel Reconstruct Tel. Line 900 If $12.00 $10,800.00

Parallel Reconstruct Water Services 2 ea $1,000.00 $2,000.00

1030 Protect in Place, Exist. SRP(E) 1 ea $1,000.00 $1,000.00

1050 Reconstruct 6" W 36 If $30.00 $1,080.00

1280 Reconstruct 6" W 36 If $30.00 $1,080.00

1290 Reconstruct 8" SS 36 If $58.00 $2,088.00

1305 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

1550 Reconstruct 6" W 36 If $30.00 $1,080.00

1703 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

1708 Reconstruct 8" SS 36 If $58.00 $2,088.00

1715 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

1818 Reconstruct 6" W 36 If $30.00 $1,080.00

19 Parallel Reconstruct Tel. Line 775 If $12.00 $9,300.00

Parallel Reconstruct 8"SS 590 If $58.00 $34,220.00

Parallel Reconstruct SSMH 2 ea $3,000.00 $6,000.00

Parallel Pipe Plug at McDowell Road 2 ea $1,000.00 $2,000.00

1952 Reconstruct 8" SS 36 If $58.00 $2,088.00

2090 Reconstruct 6" W 40 If $30.00 $1,200.00

2410 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

2412 Reconstruct 8" SS 36 If $58.00 $2,088.00

2520 Reconstruct 6" W 36 If $30.00 $1,080.00

2675 Reconstruct 8" SS 36 If $58.00 $2,088.00

2680 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

Subtotal Utility Conflicts Cost $1,239,588

Contingency @ 50% $619,794

Total Utility Conflicts Budget $1,859,382
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Osborn Road Outfall - Best Case Scenario
Sheet Station Description Quantity Units Rate Amount

21 Use Exist. Stonn Drain Only

22 Parallel Remove 8'x5' CSC 90 If $100.00 $9,000.00

Parallel Remove 48" RCP 55 If $15.00 $825.00

Parallel Pipe Plug 3 ea $1,000.00 $3,000.00

Parallel Reconstruct Exist. Tel. Line 80 If $12.00 $960.00

Parallel Reconstruct Exist. Tel. Line 80 If $12.00 $960.00

Parallel Reconstruct 48" Irr. Line 45 If $175.00 $7,875.00

2460 Reconstruct 12" W 45 If $42.00 $1,890.00

2475 Reconstruct 42" RCP 12 If $160.00 $1,920.00

2485 Reconstruct 54" RCP 12 If $205.00 $2,460.00

2500 Reconstruct 8" W 45 If $35.00 $1,575.00

2505 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

2510 Reconstruct 15" SS 28 If $80.00 $2,240.00

2520 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

2535 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

2540 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

2585 Reconstruct Curb Drop Inlet 1 ea $5,000.00 $5,000.00

2595 Reconstruct 18" RCP 12 If $80.00 $960.00

2595 Reconstruct SSMH 1 ea $3,000.00 $3,000.00

23 Parallel Remove 72" RCP 660 If $35.00 $23,100.00

Parallel Pipe Plug 1 ea $1,000.00 $1,000.00

Parallel Reconstruct Water Service 5 ea $1,000.00 $5,000.00

Parallel Protect in Place, Gas Service 1 ea $1,000.00 $1,000.00

2670 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

2675 Reconstruct 4" W 28 If $25.00 $700.00

2805 Reconstruct 18" RCP 12 If $80.00 $960.00

2855 Reconstruct 18" RCP 12 If $80.00 $960.00

2895 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

3005 Reconstruct 4" W 28 If $25.00 $700.00

3155 Reconstruct 18" RCP 20 If $80.00 $1,600.00

3155 Reconstruct 18" RCP 12 If $80.00 $960.00

3220 Reconstruct 18" RCP 12 If $80.00 $960.00

3310 Reconstruct 18" RCP 12 If $80.00 $960.00

3470 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

3505 Protect in Place, Exist. Elec. Line 1 ea $1,000.00 $1,000.00

3630 Reconstruct 72" RCP 15 If $260.00 $3,900.00

24 Parallel Remove 60" RCP 40 If $25.00 $1,000.00

Parallel Remove 48" RCP 310 If $15.00 $4,650.00

Parallel Reconstruct Water Service 1 ea $1,000.00 $1,000.00

Parallel Reconstruct Gas Service 1 ea $1,000.00 $1,000.00

3790 Reconstruct 6" W 25 If $30.00 $750.00

3835 Reconstruct 8" SS 30 If $58.00 $1,740.00

3870 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

4345 Reconstruct 18" RCP 12 If $80.00 $960.00

I
I

Kimley-Hom and Associates. Inc.lKVL Consultants, Inc.
STP Papago Regional Flood Control Project - Recommended Plan
Appndxc.doc

C-11



I
Osborn Road Outfall - Best Case Scenario (Cont.)

Sheet Station Description Quantity Units Rate Amount

24 (cont.) 4365 Reconstruct 4" W 25 If $25.00 $625.00

4475 Reconstruct 6" W 25 If $30.00 $750.00

4500 Reconstruct 18" RCP 12 If $80.00 $960.00

4500 Reconstruct 18" RCP 12 If $80.00 $960.00

4615 Reconstruct SSMH 1 ea $3,000.00 $3,000.00

4650 Reconstruct 18" RCP 12 If $80.00 $960.00

25 Parallel Remove 48" RCP 360 If $15.00 $5,400.00

Parallel Remove 66" RCP 20 If $30.00 $600.00

Parallel Remove 45" RCP 20 If $15.00 $300.00

Parallel Remove 24" RCP 225 If $8.50 $1,912.50

Parallel Reconstruct 8" W 175 If $35.00 $6,125.00

Parallel Reconstruct Water Service 4 ea $1,000.00 $4,000.00

4680 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

4700 Reconstruct 48" RCP 12 If $175.00 $2,100.00

4715 Reconstruct 8" S5 30 If $58.00 $1,740.00

4730 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

4750 Reconstruct 18" RCP 12 If $80.00 $960.00

5040 Reconstruct 6" SS 30 If $50.00 $1,500.00

5102 Reconstruct 8" S5 30 If $58.00 $1,740.00

5105 Reconstruct 24" Irr. Pipe 35 If $95.00 $3,325.00

5115 Reconstruct 2" G 30 If $12.00 $360.00

5117 Reconstruct 6" W 30 If $30.00 $900.00

5125 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

5130 Reconstruct 66" RCP 12 If $250.00 $3,000.00

5150 Reconstruct 45" RCP 12 If $175.00 $2,100.00

5152 Reconstruct 2" W 30 If $15.00 $450.00

5155 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

5157 Reconstruct 18" RCP 12 If $80.00 $960.00

5165 Protect in Place, Exist. Elec. Line 1 ea $1,000.00 $1,000.00

5170 Reconstruct 8" W 30 If $35.00 $1,050.00

5195 Protect in Place, Exist. Elec. Line 1 ea $1,000.00 $1,000.00

5205 Reconstruct 12" RCP 12 If $50.00 $600.00

5215 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

5350 Reconstruct 12" RCP 12 If $50.00 $600.00

5380 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

5402 Protect in Place, Exist. Elec. Line 1 ea $1,000.00 $1,000.00

5408 Reconstruct 8" SS 25 If $58.00 $1,450.00

5435 Reconstruct 6" W 25 If $30.00 $750.00

26 Parallel Remove 24" RCP 825 If $8.50 $7,012.50

Parallel Remove 18" RCP 175 If $6.00 $1,050.00

Parallel Reconstruct Water Service 3 ea $1,000.00 $3,000.00

Parallel Reconstruct Gas Service 5 ea $1,000.00 $5,000.00

5780 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

5805 Protect in Place, Exist. Elec. Line 1 ea $1,000.00 $1,000.00
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Osborn Road Outfall - Best Case Scenario (Cont.)
Sheet Station Description Quantity Units Rate Amount

26 (cont.) 5840 Reconstruct 12" RCP 12 If $50.00 $600.00

5965 Protect in Place, Exist. Elec. Line 1 ea $1,000.00 $1,000.00

6000 Protect in Place, Exist. Elec. Line 1 ea $1,000.00 $1,000.00

6030 Reconstruct 12" RCP 12 If $12.00 $144.00

6155 Reconstruct 6" W 28 If $30.00 $840.00

6380 Reconstruct 12" RCP 12 If $50.00 $600.00

6410 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

6430 Reconstruct 2" G 28 If $12.00 $336.00

6430 Reconstruct 8" SS 35 If $58.00 $2,030.00

6450 Reconstruct 8" SS 28 If $58.00 $1,624.00

6455 Reconstruct 6" W 28 If $30.00 $840.00

6465 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

6480 Reconstruct 18" RCP 12 If $80.00 $960.00

6483 Reconstruct 18" RCP 12 If $80.00 $960.00

6627 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

6637 Reconstruct 8" 5S 28 If $58.00 $1,624.00

27 Parallel Remove 18" RCP 1000 If $6.00 $6,000.00

Parallel Reconstruct Gas Service 13 ea $1,000.00 $13,000.00

Parallel Reconstruct Exist. Tel. Line 270 If $12.00 $3,240.00

6935 Reconstruct 8" SS 28 If $58.00 $1,624.00

7240 Reconstruct 8" SS 28 If $58.00 $1,624.00

7245 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

28 Parallel Remove 18" RCP 100 If $6.00 $600.00

Parallel Reconstruct Water Service 1 ea $1,000.00 $1,000.00

7705 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

7707 Reconstruct 8" W 28 If $35.00 $980.00

7715 Reconstruct 12" RCP 12 If $50.00 $600.00

7735 Reconstruct 20" W 28 If $80.00 $2,240.00

7745 Reconstruct 16" W 28 If $80.00 $2,240.00

7760 Reconstruct 12" RCP 16 If $50.00 $800.00

7780 Reconstruct 12" RCP 12 If $50.00 $600.00

7800 Reconstruct 12" W 28 If $42.00 $1,176.00

8040 Reconstruct6"W 28 If $30.00 $840.00

8180 Reconstruct SSMH 1 ea $3,000.00 $3,000.00

8190 Reconstruct 10" SS 40 If $62.00 $2,480.00

8340 Reconstruct 6" W 28 If $30.00 $840.00

8635 Reconstruct 6" W 28 If $30.00 $840.00

29 8925 Reconstruct 6" W 24 If $30.00 $720.00

9025 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

9035 Reconstruct 10" SS 38 If $62.00 $2,356.00

9050 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

9060 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

9090 Protect in Place, Exist. Irr. Line 1 ea $1,000.00 $1,000.00

30 9850 Reconstruct 8" SS 38 If $58.00 $2,204.00

9855 Reconstruct 18"'rr 38 If $80.00 $3,040.00
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Osborn Road Outfall - Best Case Scenario (Cont.)
Sheet Station Description Quantity Units Rate Amount

31 OHE and fence relocated with roadway project

32 Parallel Reconstruct 6" W 200 If $30.00 $6,000.00

Parallel Reconstruct Water Service 8 ea $1,000.00 $8,000.00

12260 Reconstruct Cone. Canal 2000 sf $4.00 $8,000.00

33 Parallel Reconstruct Water Service 23 ea 1,000.00 $23,000.00

Parallel Reconstruct Sewer Service 6 ea 1,000.00 $6,000.00

12750 Reconstruct 6" W 28 If 30.00 $840.00

12755 Reconstruct Exist. Tel. Line 28 If 12.00 $336.00

12760 Reconstruct 8" SS 28 If 58.00 $1,624.00

13320 Reconstruct 6" W 28 If 30.00 $840.00

34 Parallel Reconstruct 6" W 145 If 30.00 $4,350.00

Parallel Reconstruct Water Service 9 ea 1,000.00 $9,000.00

Parallel Reconstruct Sewer Service 9 ea 1,000.00 $9,000.00

14115 Protect in Place, Exist. Gas Line 1 ea 1,000.00 $1,000.00

14120 Protect in Place, Exist. Elec. Line 1 ea 1,000.00 $1,000.00

14180 Reconstruct 6" W 24 If 30.00 $720.00

14460 Reconstruct 6" W 24 If 30.00 $720.00

14475 Protect in Place, Exist. Elec. Line 1 ea 1,000.00 $1,000.00

14485 Protect in Place, Exist. Gas Line 1 ea 1,000.00 $1,000.00

14500 Protect in Place, Exist. Tel. Line 1 ea 1,000.00 $1,000.00

14505 Reconstruct 36" W 24 If 200.00 $4,800.00

35 14575 Reconstruct 8" SS 24 If 58.00 $1,392.00

14820 Reconstruct 24" W 30 If 100.00 $3,000.00

14830 Reconstruct 8" W 30 If 35.00 $1,050.00

Subtotal Utility Conflicts Cost $347,079

Contingency @ 50% $173,540

Total Utility Conflicts Budget $520,619
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Sheet Station Description Quantity Units Rate Amount

21 Use Exist. Stonn Drain Only

22 Parallel Remove 8'x5' CBC 90 If $100.00 $9,000.00

Parallel Remove 48" RCP 55 If $15.00 $825.00

Parallel Pipe Plug 3 ea $1,000.00 $3,000.00

Parallel Reconstruct Exist. Tel. Line 80 If $12.00 $960.00

Parallel Reconstruct Exist. Tel. Line 80 If $12.00 $960.00

Parallel Reconstruct 48" Irr. Line 45 If $175.00 $7,875.00

Parallel Reconstruct 12" SS 150 If $65.00 $9,750.00

2460 Reconstruct 12" W 45 If $42.00 $1,890.00

'2475 Reconstruct 42" RCP 12 If $160.00 $1,920.00

2485 Reconstruct 54" RCP 12 If $205.00 $2,460.00

2500 Reconstruct 8" W 45 If $35.00 $1,575.00

2505 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

2510 Reconstruct 15" SS 28 If $80.00 $2,240.00

2510 Reconstruct SSMH 1 ea $3,000.00 $3,000.00

2520 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

2535 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

2540 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

2585 Reconstruct Curb Drop Inlet 1 ea $5,000.00 $5,000.00

2595 Reconstruct 18" RCP 12 If $80.00 $960.00

2595 Reconstruct SSMH 1 ea $3,000.00 $3,000.00

23 Parallel Remove 72" RCP 660 If $35.00 $23,100.00

Parallel Pipe Plug 1 ea $1,000.00 $1,000.00

Parallel Reconstruct 12" SS 1000 If $65.00 $65,000.00

Parallel Reconstruct Water Service 5 ea $1,000.00 $5,000.00

Parallel Protect in Place, Gas Service 1 ea $1,000.00 $1,000.00

Parallel Reconstruct 8" W 500 If $35.00 $17,500.00

2670 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

2675 Reconstruct 4" W 28 If $25.00 $700.00

2805 Reconstruct 18" RCP 12 If $80.00 $960.00

2855 Reconstruct 18" RCP 12 If $80.00 $960.00

2895 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

3005 Reconstruct 4" W 28 If $25.00 $700.00

3140 Reconstruct SSMH 1 ea $3,000.00 $3,000.00

3155 Reconstruct 18" RCP 20 If $80.00 $1,600.00

3155 Reconstruct 18" RCP 12 If $80.00 $960.00

3220 Reconstruct 18" RCP 12 If $80.00 $960.00

3310 Reconstruct 18" RCP 12 If $80.00 $960.00

3470 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

3505 Protect in Place, Exist. Elec. Line 1 ea $1,000.00 $1,000.00

3630 Reconstruct 72" RCP 15 If $260.00 $3,900.00

24 Parallel Remove 60" RCP 40 If $25.00 $1,000.00

Parallel Remove 48" RCP 310 If $15.00 $4,650.00

Parallel Reconstruct 12" SS 1000 If $65.00 $65,000.00
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Osborn Road Outfall - Worst Case Scenario (Cont.)
Sheet Station Description Quantity Units Rate Amount

24 (cont.) Parallel Reconstruct 8" W 700 If $35.00 $24,500.00

Parallel Reconstruct 6" W 300 If $30.00 $9,000.00

Parallel Reconstruct Water Service 1 ea $1,000.00 $1,000.00

Parallel Reconstruct Gas Service 1 ea $1,000.00 $1,000.00

3790 Reconstruct 6" W 25 If $30.00 $750.00

3835 Reconstruct 8" SS 30 If $58.00 $1,740.00

3835 Reconstruct SSMH 1 ea $3,000.00 $3,000.00

3870 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

4345 Reconstruct 18" RCP 12 If $80.00 $960.00

4365 Reconstruct 4" W 25 If $25.00 $625.00

4410 Reconstruct SSMH 1 ea $3,000.00 $3,000.00

4460 Reconstruct SSMH 1 ea $3,000.00 $3,000.00

4475 Reconstruct 6" W 25 If $30.00 $750.00

4500 Reconstruct 18" RCP 12 If $80.00 $960.00

4500 Reconstruct 18" RCP 12 If $80.00 $960.00

4615 Reconstruct SSMH 1 ea $3,000.00 $3,000.00

4650 Reconstruct 18" RCP 12 If $80.00 $960.00

25 Parallel Remove 48" RCP 360 If $15.00 $5,400.00

Parallel Remove 66" RCP 20 If $30.00 $600.00

Parallel Remove 45" RCP 20 If $15.00 $300.00

Parallel Remove 24" RCP 225 If $8.50 $1,912.50

Parallel Reconstruct 6" W 65 If $30.00 $1,950.00

Parallel Reconstruct 2" G 90 If $12.00 $1,080.00

Parallel Reconstruct 8" W 175 If $35.00 $6,125.00

Parallel Reconstruct 12" SS 240 If $65.00 $15,600.00

Parallel Reconstruct Water Service 4 ea $1,000.00 $4,000.00

4680 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

4700 Reconstruct 48" RCP 12 If $175.00 $2,100.00

4710 Reconstruct SSMH 1 ea $3,000.00 $3,000.00

4715 Reconstruct 8" S5 30 If $58.00 $1,740.00

4730 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

4750 Reconstruct 18" RCP 12 If $80.00 $960.00

4850 Reconstruct SSMH 1 ea $3,000.00 $3,000.00

5040 Reconstruct 6" SS 30 If $50.00 $1,500.00

5102 Reconstruct 8" SS 30 If $58.00 $1,740.00

5105 Reconstruct 24" Irr. Pipe 35 If $95.00 $3,325.00

5115 Reconstruct 2" G 30 If $12.00 $360.00

5117 Reconstruct 6" W 30 If $30.00 $900.00

5125 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

5130 Reconstruct 66" RCP 12 If $250.00 $3,000.00

5150 Reconstruct 45" RCP 12 If $175.00 $2,100.00

5152 Reconstruct 2" W 30 If $15.00 $450.00

5155 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

5157 Reconstruct 18" RCP 12 If $80.00 $960.00
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Osborn Road Outfall - Worst Case Scenario (Cont.)
Sheet Station Description Quantity Units Rate Amount

26 (cont.) 5165 Protect in Place, Exist. Elec. Line 1 ea $1,000.00 $1,000.00

5170 Reconstruct 8" W 30 If $35.00 $1,050.00

5195 Protect in Place, Exist. Elec. Line 1 ea $1,000.00 $1,000.00

5205 Reconstruct 12" RCP 12 If $50.00 $600.00
5215 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

5350 Reconstruct 12" RCP 12 If $50.00 $600.00

5380 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

5402 Protect in Place, Exist. Elec. Line 1 ea $1,000.00 $1,000.00

5408 Reconstruct 8" SS 25 If $58.00 $1,450.00

5435 Reconstruct 6" W 25 If $30.00 $750.00

26 Parallel Remove 24" RCP 825 If $8.50 $7,012.50

Parallel Remove 18" RCP 175 If $6.00 $1,050.00

Parallel Reconstruct Water Service 3 ea $1,000.00 $3,000.00

Parallel Reconstruct Gas Service 5 ea $1,000.00 $5,000.00

Parallel Reconstruct 2" G 1000 If $12.00 $12,000.00
5780 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

5805 Protect in Place, Exist. Elec. Line 1 ea $1,000.00 $1,000.00

5840 Reconstruct 12" RCP 12 If $50.00 $600.00

5965 Protect in Place, Exist. Elec. Line 1 ea $1,000.00 $1,000.00

6000 Protect in Place, Exist. Elec. Line 1 ea $1,000.00 $1,000.00

6030 Reconstruct 12" RCP 12 If $12.00 $144.00

6155 Reconstruct 6" W 28 If $30.00 $840.00

6380 Reconstruct 12" RCP 12 If $50.00 $600.00

6410 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

6430 Reconstruct 2" G 28 If $12.00 $336.00

6430 Reconstruct 8" SS 35 If $58.00 $2,030.00

6450 Reconstruct 8" SS 28 If $58.00 $1,624.00

6455 Reconstruct 6" W 28 If $30.00 $840.00

6465 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

6480 Reconstruct 18" RCP 12 If $80.00 $960.00

6483 Reconstruct 18" RCP 12 If $80.00 $960.00

6627 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

6637 Reconstruct 8" S8 28 If $58.00 $1,624.00

27 Parallel Remove 18" RCP 1000 If $6.00 $6,000.00

Parallel Reconstruct 2" G 1000 If $12.00 $12,000.00

Parallel Reconstruct Gas Service 13 ea $1,000.00 $13,000.00

Parallel Reconstruct Exist. Tel. Line 270 If $12.00 $3,240.00

6935 Reconstruct 8" SS 28 If $58.00 $1,624.00

7240 Reconstruct 8" SS 28 If $58.00 $1,624.00

7245 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

28 Parallel Remove 18" RCP 100 If $6.00 $600.00

Parallel Reconstruct 2" G 600 If $12.00 $7,200.00

Parallel Reconstruct Water Service 1 ea $1,000.00 $1,000.00

7705 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

7707 Reconstruct 8" W 28 If $35.00 $980.00

I
I
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Osborn Road Outfall - Worst Case Scenario (Cont.)
Sheet Station Description Quantity Units Rate Amount

28 (cont.) 7715 Reconstruct 12" RCP 12 If $50.00 $600.00

7735 Reconstruct 20" W 28 If $80.00 $2,240.00

7745 Reconstruct 16" W 28 If $80.00 $2,240.00

7760 Reconstruct 12" RCP 16 If $50.00 $800.00

7780 Reconstruct 12" RCP 12 If $50.00 $600.00

7800 Reconstruct 12" W 28 If $42.00 $1,176.00

8040 Reconstruct 6" W 28 If $30.00 $840.00

8180 Reconstruct SSMH 1 ea $3,000.00 $3,000.00

8190 Reconstruct 10" SS 40 If $62.00 $2,480.00

8340 Reconstruct 6" W 28 If $30.00 $840.00

8635 Reconstruct 6" W 28 If $30.00 $840.00

29 8925 Reconstruct 6" W 24 If $30.00 $720.00

9025 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

9035 Reconstruct 10" SS 38 If $62.00 $2,356.00

9050 Protect in Place, Exist. Gas Line 1 ea $1,000.00 $1,000.00

9060 Protect in Place, Exist. Tel. Line 1 ea $1,000.00 $1,000.00

9090 Protect in Place, Exist. Irr. Line 1 ea $1,000.00 $1,000.00

30 9850 Reconstruct 8" SS 38 If $58.00 $2,204.00

9855 Reconstruct 18" Irr 38 If $80.00 $3,040.00

31 OHE and fence relocated with roadway project

32 Parallel Reconstruct 6" W 200 If $30.00 $6,000.00

Parallel Reconstruct Water Service 8 ea $1,000.00 $8,000.00

12260 Reconstruct Conc. Canal 2000 sf $4.00 $8,000.00

33 Parallel Reconstruct Water Service 23 ea 1,000.00 $23,000.00

Parallel Reconstruct Sewer Service 6 ea 1,000.00 $6,000.00

Parallel Reconstruct 8" SS 75 If 58.00 $4,350.00

12750 Reconstruct 6" W 28 If 30.00 $840.00

12755 Reconstruct Exist. Tel. Line 28 If 12.00 $336.00

12760 Reconstruct 8" SS 28 If 58.00 $1,624.00

13320 Reconstruct 6" W 28 If 30.00 $840.00

34 Parallel Reconstruct 8" SS 120 If 58.00 $6,960.00

Parallel Reconstruct 6" W 145 If 30.00 $4,350.00

Parallel Reconstruct Water Service 9 aa 1,000.00 $9,000.00

Parallel Reconstruct Sewer Service 9 ea 1,000.00 $9,000.00

Parallel Reconstruct Exist. Tel. Line 520 If 12.00 $6,240.00

Parallel Reconstruct 36" W 30 If 200.00 $6,000.00

13600 Reconstruct SSMH 1 ea 3,000.00 $3,000.00

13850 Reconstruct SSMH 1 aa 3,000.00 $3,000.00

14115 Protect in Place, Exist. Gas Line 1 ea 1,000.00 $1,000.00

14120 Protect in Place, Exist. Elec. Line 1 ea 1,000.00 $1,000.00

14180 Reconstruct 6" W 24 If 30.00 $720.00

14460 Reconstruct 6" W 24 If 30.00 $720.00

14475 Protect in Place, Exist. Elec. Line 1 ea 1,000.00 $1,000.00

14485 Protect in Place, Exist. Gas Line 1 ea 1,000.00 $1,000.00

I
I
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Osborn Road Outfall - Worst Case Scenario (Cont.)
Sheet Station Description Quantity Units Rate Amount

34 (cont.) 14500 Protect in Place, Exist. Tel. Line 1 ea 1,000.00 $1,000.00

14505 Reconstruct 36" W 24 If 200.00 $4,800.00

35 Parallel Reconstruct 36" W 250 If 200.00 $50,000.00

14575 Reconstruct 8" SS 24 If 58.00 $1,392.00

14820 Reconstruct 24" W 30 If 100.00 $3,000.00

14830 Reconstruct 8" W 30 If 35.00 $1,050.00

Subtotal Utility Conflicts Cost $688,209

Contingency @ 50% $344,105

Total Utility Conflicts Budget $1,032,314

I
I
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Appendix D - Hydrologic Analysis
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Appendix D - Hydrologic Analysis
This hydrologic analysis for the STP Papago Watershed Study is formatted in accordance with Section 3
of the Technical Data Notebook standards as described in Arizona Department of Water Resources
(ADWR) State Standards Attachment 1-90.

The City of Scottsdale Stormwater Master Plan and Management Program is based on the City of
Scottsdale's Facility Management System (FMS). The FMS is a computerized database which uses
spatial analysis techniques and computer programming to link the data and automate some of the
hydrologic modeling. The linkage is shown schematically in this appendix.

3.2.1 Drainage Area Boundaries

The drainage area boundaries were initially based on the City of Scottsdale's drainage area maps in the
Stormwater Master Plan and Management Program. The boundaries were then verified and revised as
described below.
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Runoff was computed using the kinematic overland flow option in HEC-1. This methodology uses
overland flow planes to simulate watershed response. Pervious surface and impervious surface overland
flow planes were utilized to represent runoff from each subbasin. Modeling was based on the assumption
that the overlaAEI flow from both pervious and impervious surfaces has a uniform slope. The overland flow
parameters for a specific subbasin were then selected in the FMS by programming it to calculate a
composite value based on the land uses within the subbasin (Table 2).

The determination of each CN was made in the FMS by programming it to calculate a' composite value
based on the runoff zones and hydrologic soil groups in each subbasin. There is a provision in the FMS,
however, to enter in a CN value for an area that does not fall into a generalized category and this will
override the calculated CN. The determination of the percentage of impervious surface was also made in
the FMS by programming it to calculate a composite value based on the land uses in each subbasin.

3.2.2 Physical Parameters

The Natural Resource Conservation Service (formerly the Soil Conservation Service) curve number (CN)
approach was used to estimate rainfall losses. This approach requires the determination of a curve
number and a percentage of impervious surface for each subbasin. Curve numbers were selected based
on the runoff zone (Figure 2), hydrologic soil group (Figure 3), and Table 1 for each SUbbasin. The
percentage of impervious surface was determined based on the land use (Figure 4) and Table 2 for each
subbasin.

3.1 Method Description

Hydrologic modeling of the study area was performed using the U.S. Army Corps of Engineers Flood
Hydrograph Package (HEC-1). The modeling was based on the HEC-1 files developed as part of the City
of Scottsdale Stormwater Master Plan and Management Program. The results were reviewed and
modified as needed for this project. In performing these revisions, care was taken to use the same
methodology and sources as were used in the original HEC-1 files.

3.2 Parameter Estimation

The parameters for the hydrologic analysis were initially based on the City of Scottsdale's HEC-1 files in
the Stormwater Master Plan and Management Program. They include drainage area boundaries,
precipitation depth, curve numbers, runoff zones, hydrologic soil conditions, percent impervious cover,
land use, and overland flow parameters.
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I
I Table 1 SCS Curve Numbers

Runoff Description of Hydrologic

I Zone Vegetative Cover Soil Group
A B C D

1 Open space with grass cover < 50% 68 79 86 89
2 Open space with grass cover 50-75% 49 69 79 84

I 3 Desert shrub in poor condition 63 77 85 88

I Table 2 Percent Impervious and Overland Flow Parameters

Land Use Code Percent OVERLAND FLOW PARAMETERS

I Impervious Pervious Impervious --
Length Slope Rough's Length Slope Rough's

I. RESIDENTIAL
I DU PER 5 ACRES 10 7 300 0.0100 0.200 100 0.0100 0.100

I
I DU PER2-3 ACRES II IS 300 0.0100 0.200 100 0.0100 0.100
I DU PER 1-2 ACRES 12 15 300 0.0100 0.200 100 0.0100 0.100

1-2 DU PER ACRE 13 24 150 0.0100 0.300 SO 0.0100 0.100
2-4 DU PER ACRE 14 35 150 0.0100 0.300 50 0.0100 0.100

I
4-8 DUPER ACRE IS 54 150 0.0100 0.300 50 0.0100 0.100
8-12 DU PER ACRE 16 74 20 0.0100 0.400 200 0.0100 0.100
12-22 DU PER ACRE 17 94 20 0.0100 0.400 200 0.0100 0.100
TOURIST ACCOMMODATIONS 18 85 150 0.0100 0.300 50 0.0100 0.100

I
LOW INTENSITY RESORT 19 85 150 0.0100 0.300 50 0.0100 0.100
RESIDENTIAUHIGH DENSITY RHD-2 85 20 0.0100 0.400 200 0.0100 0.100
RESIDENTIAUHOTEL RH-2 85 150 0.0100 0.300 50 0.0100 0.100

2. COMMERClAUOFFICE

I NEIGHBORHOOD COMMERQAL 21 85 20 0.0100 0.400 200 0.0100 0.100
GENERAL COMMERCIAL 22 85 20 0.0100 0.400 200 0.0100 0.100
MINOR OFFICE 31 85 150 0.0100 0.300 50 0.0100 0.100
MAJOR OFFICE 32 85 20 0.0100 0.400 200 0.0100 0.100

I
MINOR EMPLOYMENT 33 85 20 0.0100 0.400 200 0.0100 0.100
GENERAL EMPLOYMENT 34 85 20 0.0100 0.400 200 0.0100 0.100
RESEARCH AND DEVELOPMENT 36 72 200 0.0100 0.300 200 0.0100 0.100
OFFICE/COMMERCIAL OC-I 85 20 0.0100 0.400 200 0.0100 0.100

I
OC-2 85 20 0.0100 0.400 200 0.0100 0.100

OFFICE/RESIDENTIAL OR-2 85 20 0.0100 0.400 200 0.0100 0.100

MEDICAL M-2 72 200 0.0100 0.300 200 0.0100 0.100
CIVIC CENTER CC-2 85 20 0.0100 0.400 200 0.0100 0.100

I
RETAIUSPECIALTY RS-I 85 20 0.0100 0.400 200 0.0100 0.100
REGIONAL COMMERCIAUOFFICE RC0-2 85 20 0.0100 0.400 200 0.0100 0.100

3. OPEN SPACE
NATURAL OPEN SPACE 41 I 300 0.0100 0.200 100 0.0100 0.100

I LIMITED USE AREA 42 I 300 0.0100 0.200 100 0.0100 0.100
DEVELOPED OPEN SPACE 42 80 300 0.0100 0.200 100 0.0100 0.100
CULTURALIINSTlTUTlONAL 44 85 200 0.0100 0.300 200 0.0100 0.100
UTILITIES 45 72 200 0.0100 0.300 200 0.0100 0.100

I
I
I
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3.2.3 Statistical Parameters

No statistical parameters were used for this hydrologic modeling.

• All major basins were visually inspected to verify reasonableness of the hydrologic variables,
dr.ainage area boundaries, and flow paths.

• Topographic mapping was reviewed as provided by the City of Scottsdale to verify drainage area
boundaries and flow paths.

0-3

0.50 0.76
0.97 1.50
1.61 2.55
1.76 2.81
1.86 2.98
2.05 3.30

10 year 100 year
depth [in] depth [in]

Depth - Duration - Frequency ValuesTable 3

5 min
15 min
1 hour
2 hour
3 hour
6 hour

Storm
Duration
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• New topographic mapping was developed for the project for the City of Phoenix portion of the study
area which affected Basins 07 and 03. The drainage area boundaries and flow paths in the new
mapping area were then revised as necessary.

3.3 Calibration

The City of Scottsdale Stormwater Master Plan and Management Program HEC-1 models were verified to
validate the reliability of the hydrologic modeling for use in this project. The verification objectives were
undertaken as follows:

Other parameters were qualitatively reviewed for reasonableness based on the selection criteria and
methodology employed by the FMS.

The PREFRE model calculates precipitation depth-duration-frequency values for the Western United
States. It was developed by the National Weather Service and was later revised by the Bureau of
Reclamation. For this project, a Primary Zone number of 7 and a Short Duration Zone number of 8 was
used for all major basins. The rainfall depths used in the HEC-1 models are shown in Table 3.

3.2.5 Gage Data

No gage data was available for this hydrologic modeling. Precipitation depths were determined using the
method described in the previous section.

3.2.4 Precipitation

Precipitation depths used in this stUdy were determined based on the location of the study area and the
isohyetal maps contained in the National Weather Service manual. Different values were considered for
each of the major basins in the study area, however, the entire study area had the same results.
Weighted average rainfall depths for the 2 yr, 6 hr; 2 yr, 24 hr; 100 yr, 6 hr; and 100 yr, 24 hr were then
entered into the FMS for each major basin. The PREFRE model was run through the FMS and all of the
other rainfall depths required by the HEC-1 models for the 2, 5, 10, 25, 50 and 100 year return periods
were automatically calculated.
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• Oak Street Outfall
• Osborn Road Outfall

Recommended Plan Hydrology - Based on the alternative analysis, two of the alternatives were
chosen for inclusion in the recommended plan:

The HEC-1 files for these alternatives were provided with the supporting calculations for the Alternative
Analysis Report and are not included with the recommended plan submittal.

Alternative Conditions Hydrology - This modeling was designed to reflect the project alternatives
considered for solving the drainage issues identified in the study area. Several iterations and variations
were considered, eventually resulting in four independent models for the alternative conditions hydrology.
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The Auto Park-detention basin outlets into a proposed storm drain in 66th Street This storm drain runs
north and joins the Oak Street outfall storm drain. The rating curve for the Auto Park basin was
determined from the hydrograph ordinates for the outlet of the Auto Park in relationship to the hydrograph
at the intersection of the 66th Street storm drain and the Oak Street storm drain (Table 4). The outflow

Rating curves for the proposed detention basins at Marriott's Brighton Gardens and Paiute Park were
developed using STORMPlus for the outlet works. Increments of flow were entered into STORMPlus and
water surface elevations were computed. Each water surface elevation was plotted vs. the flow rate to
get a stage-discharge curve for HEC-1.

• Alternative A - Roosevelt Road Outfall
• Alternative B - City of Tempe Outfall
• Alternative C - Oak Street Outfall
• Alternative D - Osborn Road Outfall

3.5 Final Results I Computer Runs

Three models were necessary for supporting the STP Papago Watershed Study. Each of these
represents a distinct set of HEC-1 files as described below.

3.4 Special Problems I Solutions

During review and verification of the hydrologic modeling, it was decided that Basins 07 and 21 in the City
of Scottsdale HEC-1 model should be combined into one major basin (Basin 07). This revision was made
since Basin 07 drains through Basin 21 before leaving the study area.

Existing Conditions Hydrology - This modeling was based on the HEC-1 files in the City of
Scottsdale's Stormwater Master Plan and Management Program and the hydrologic verification described
in Section 3.3. There are seven (7) major basins: Basins 01, 02, 03, 04, 05, 06, and 07 as shown on the
Existing Conditions Exhibit and in the 10yr, 6hr HEC-1 output files provided in the supporting calculations
binder.

These alternative conditions HEC-1 models were combined into one model and refined based on the
more detailed design associated with the preparation of the recommended plan. This included revising
routing reaches, storm drain sizes, and storage basins to reflect as necessary the recommended plan.
The result produced a model which was too large to compile in HEC-1 due to a limitation on the number of
hanging hydrographs allowed. Therefore, the model was divided into two parts, A and B. Part A includes
all basins which are affected hydraulically by the recommended plan. Part B includes the remaining
basins which are hydraulically disconnected from the recommended plan but are a part of the
recommended plan hydrology. The major basins and drainage boundaries are shown on the
Recommended Plan Exhibit and in the 10yr, 6hr HEC-1 output files provided in the supporting calculations
binder.

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



Table 4 Rating Curve Calculation for Auto Park

The supporting calculations for the storage basins are included in this appendix.

___..II Denotes Q used in Oak Street STORMPlus model

hydrograph from the Auto Park basin was incremented by 20 cfs (column 1). An example of how each
data point of the rating curve was determined is as follows:

0-5

(1 ) (2) (3) (4) (5) (6) (7)

Auto Park 66th & Oak

Auto Park
Time Time

WSAuto
Q

rising receding Qrising Qreceding HGLOak
Park

limb limb

[cfs] [hr] [hr] [cfs] [cfs] [tt] [tt]

20 0248 0402 40 200 1255.11 1259.09
40 0254 0400 105 210 1255.17 1259.61
60 0301 0358 175 230 1255.29 1260.09
80 0302 0356 200 270 1255.52 1260.56

100 0303 0355 245 280 1255.58 1261.05

120 0305 0353 310 300 1255.74 1261.65
140 0308 0349 422 342 1256.3 1262.55
160 0312 0341 484 440 1256.6 1263.32
180 0318 580 1260.46 1266.89
190 0319 600 1262.62 1269.62

1. 20 cfs was selected for the Auto Park outflow (column 1).
2. The Auto Park hydrograph was examined to determine the approximate time (0248) on the

rising limb for which the corresponding Q was 20 cfs (column 2).
3. The Auto Park hydrograph was examined to determine the approximate time (0402) on the

receding limb for which the corresponding Q was 20 cfs (column 3).
4. At the time (0248) from Step 2, the Oak Street hydrograph was examined to determine the

flow (40 cfs) (column 4).
5. The Oak Street hydrograph was examined to determine the flow (200 cfs) at the time (0402)

from Step 3 (column 5).
6. The higher Q from columns 4 and 5 was selected as a conservative value of flow in the Oak

Street storm drain. This value was entered into the Oak Street STORMPlus model. The
resulting HGL elevation (1255.11) at Oak Street and 66th Street was then used as the starting
tailwater elevation for the 66th Street STORMPlus model (column 6).

7. The 66th Street STORMPlus model was run to determine the HGL at the Auto Park outlet
(column 7).

8. Steps 1-7 were repeated for each flow increment. Note that for the last two increments of Q it
was clear that the rising limb Q would govern so steps 3-5 were not performed.

9. Column 7 vs. column 1 was plotted for the Auto Park stage-discharge curve.
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3.6 Final Modeling Results on Diskettes

Digital copies of the 10 year, 6 hour event HEC-1 input files for the Existing Conditions Hydrology and the
Recommended Plan Hydrology are provided in the supporting calculations binder.
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HEC-1 Data Flow Linkage
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Runoff Zones
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Soil Groups

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

Union Hills

k Lloyd WrightFran

Greenway

Thunderbird

Sweetwater

Cactus

Cholla

Shea

.c
N

Soil Group

o A
o B
gj C
o D

Figure 2



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

Union Hills

Frank Lloyd Wright

Greenway

Thunderbird

Sweetwater

Cactus

Cholla

Shea

McCorrmick

Indian Bend

Indian Scb""'l'rr~~~illifil~ii~~
Osborn

Thomas

Oak

McDowell

Roosevelt

McKellips

ro
E
0::

.<: .<: .<:.<: .<:
C5 as as.<: ~ N
N N (")as 0 ~

0) ~

Landuse

EJ 1. Low Density Residential
o 2. Medium Density Residential
o 3. High Density Residential
o 4. Commercial/Office
o 5. Open Space
o

Landuse Summary



-------------------
Auto Park

Total Total
Average Total

Elevation Storage Storage !:J. Elev Vol EVol QPIP Qspl

Area Area
Area Qout

[ft] [ft2] [acre] [acre] [ft] [ae-ft] [ae-ft] refs] refs] refs]

1261 4,955 0.11 0 0 0 0
0.13 1.0 0.13

1262 6,534 0.15 0.13 47.5 0 47.5
0.19 2.0 0.38

1264 9,994 0.23 0.51 112 0 112
0.46 1.0 0.46

1265 30,237 0.69 0.97 135 0 135
0.86 1.0 0.86

1266 44,527 1.02 1.83 154 0 154
1.05 1.0 1.05

1267 47,045 1.08 2.88 176 0 176
1.57 1.0 1.57

1268 89,734 2.06 4.45 194 121.5 315.5
2.66 1.0 2.66

1269 141,570 3.25 7.11 211 344 555



-------------------
Auto Park

Stage-Discharge Curve
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-------------------
Marriott's Brighton Gardens

Total Total
Average Total

Elevation Storage Storage Ii. Elev Vol :E Vol Qplp QSPI
I Area Qout

Area Area

[ft] [ft2] [acre] [acre] [ft] [ae-ft] [ae-ft] refs] refs] refs]

1266 32,422 0.74 0 0 0 0
0.78 1.0 0.78

1267 35,802 0.82 0.78 11.8 0 11.8
0.86 1.0 0.86

1268 39,283 0.90 1.64 36 0 36
1.00 1.0 1.00

1269 48,110 1.10 2.65 41.6 0 41.6
1.19 1.0 1.19

1270 55,815 1.28 3.84 45.5 0 45.5
1.37 1.0 1.37

1271 63,638 1.46 5.21 47.8 0 47.8
1.56 1.00 1.56

1272 72,124 1.66 6.77 51.8 0 51.8
~_. ,-- - -Overtopping -- -

1273 54.3 300 354.3



-------------------Marriott Homes

Marriott's Brighton Gardens
Stage-Discharge Curve
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-------------------
Pre-basin Basin

Total Total
Average Total

Elevation Storage Storage f:l. Elev Vol LVol Qplp QSpl
,storage Storage

Area Area
Area Qout

[ft] [ft2] [ft2] [ft2] [acre] [acre] [ft] [ac-ft] [ac-ft] [cts] [cts] [cts]

1249 5031 5,030 0.12 0 4.5 0 4.5
0.64 1.0 0.64

1250 17370 33346 50,720 1.16 0.64 22 0 22
1.73 1.0 1.73

1251 24206 75701 99,910 2.29 2.37 37 0 37
2.77 1.0 2.77

1252 141450 141,450 3.25 5.14 47 0 47
3.26 1.0 3.26

1253 142475 142,480 3.27 8.40 56 0 56
3.33 1.0 3.33

1254 147395 147,400 3.38 11.73 65 0 65
3.39 1.0 3.39

1255 147653 147,650 3.39 15.11 73 0 73
3.42 1.0 3.42

1256 150487 150,490 3.45 18.53 81 0 81
3.51 1.0 3.51

1257 155400 155,400 3.57 22.05 88 0 88

.GvertQrming
-~ .

1258
1259



-------------------
Paiute Park

Stage-Discharge Curve
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Oak St. Outfall

HEC-1
Concentration Concentration HEC-1 HEC-1 STORMPlus STORMPlus matches

Point From Point To Conveyance Size Conveyance Size STORMPlus
( ,/)

070808 070610 Pipe 3.0 Pipe 3.0 ./

070610 070508 Pipe 3.0 Pipe 3.0 ./

070508 070010 Pipe 3.0 Pipe 3.0 ;;'

070010 070210 Pipe 3.0 Pipe 3.0 ./

070210 050005 Pipe 3.00 Pipe 3.00 ./

050005 030510 Pipe 3.0 Pipe 3.0 ./

030810 030510 Pipe 5.50 Pipe 5.50 ,-:;:

030510 030520 Pipe 4.8 Pipe 4.8 ./

Auto_ParL,. .. 030530 . Pipe 5.50
A

Pipe.~·: - .'-5;5"0.
030530 030520 Pipe 6.0 Pipe 6.0
'030526 ~40120 .Pipe 7.50 Pipe 7:50
040120 040130 Pipe 7.5 Pipe 7.5
040130 040040 Pipe 7.50 Pipe 7.50 -~

040040 040050 Trap 14, 1: 1 Trap 14, 1:1 ./

040050 040060 Trap 19, 1:1 Trap 19, 1:1 -:;:-

040060 040070 Trap 19, 1:1 Trap 19, 1: 1 ./

021097,3:35 PM
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Osborn Rd. Outfall

HEC-1
From To

HEC-1 HEC-1 STORMPlus STORMPlus
changed to

Concentration Concentration
Conveyance Size Conveyance Size

match
Point Point STORMPlus

( 0")
07Qpip 070420 Pipe 3.0 Pipe 3.0 ./

070420 210005 Pipe 3.5 Pipe 3.5 ./

210005 050030 Pipe 5.0 Pipe 5.0 ./

050030 050305 Pipe 5.5 Pipe 5.5 ./

050305 050050 .Trap 9, 1:1 Trap 9, 1:1 ./

050610 050620 Pipe 6.0 Pipe 6.0 ./

050620 050630 P~pe 7.00 Pipe 7.00 ./

050630 050640 Pipe 8.0 Pipe 8.0 ./.
,050640;WL.: -"T~05j510~ ):lip§! ,~pJp.i:

_.
, ~,.. 9.50 ~9.50

,;,;;,A;j;;;' N.~<lfI; A _~

051510 051520 Pipe 9.5 Pipe 9.5
051520 -601530 , Pipe 9.50 Pipe - 9.50- ~~ cI&,

051530 051540 Pipe 9.5 Pipe 9.5
051540 051550 Pipe 9.50 Pipe 9.50
051550 051560 Pipe 6.0 Pipe 6.0
051560 051570 Pipe 7.0 Pipe 7.0

021097,3:35 PM
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APPENDIX A STUDY DOCUMENTATION ABSTRACT

STUDY DOCUMENTATION ABSTRACT INITIAL STUDY I IRESTUDY I ILOMR I IOTHER I IPAGEl

SECTION I: GENERAL INFORMATION

IA COMMUNITY Scottsdale, Tempe, Phoenix (STP) Papago

IB COMMUNITY NUMBER

IC COUNTY Maricopa

10 STATE Arizona

IE DATE STUDY ACCEPTED

IF STUDY CONTRACTOR Kimley-Hom & Associates, Inc.
CONTACT(S) Doug Plasencia, P.E. (Project Manager)
ADDRESS 7600 N. 15th St., Suite 250

Phoenix, AZ 85020
PHONE 602-944-5500
INTERNAL REF # Job No. 09113 1.00

10 TECH. REVIEWER (FEMA)

PHONE

IH FEMA REGIONAL REVIEWER

PHONE

II STATE REVIEWER

PHONE

1J LOCAL REVIEWER

PHONE

IK RIVER OR STREAM NAME

IL REACH DESCRIPTION

(FIRM, PANEL & EPA REACH #) EPA Reach # - N/A

1M STUDY TYPE Ponding Analysis
(RIVERINE, ALLUVIAL FAN,
ETC)

SECTION 2: MAPPING INFORMATION

2A USGS QUAD SHEET(S) Tempe, AZ (1982); Paradise Valley, AZ (1982)

2B MAPPING FOR HYDROLOGIC
STUDY

TYPE/SOURCE • Aerial topography/City of Scottsdale (COS) - flown by Michael Baker, Jr. Inc.
• Aerial Topography/Flood Control District of Maricopa County (FCMCD) flown by Southwest Mapping Company

SCALE (COS) I ft contours; (FCMCD) 2 ft contours
DATE (COS) Sept. - Nov. 1993; (FCMCD) Dec. 1996

2C MAPPING FOR HYDRAULIC
STUDY

TYPE/SOURCE • Aerial topography/City ofScottsdale (COS) - flown by Michael Baker, Jr. Inc.
• Aerial Topography/Flood Control District of Maricopa County (FCMCD) flown by Southwest Mapping Company

SCALE (COS) I ft contours; (FCMCD) 2 ft contours
DATE (COS) Sept. - Nov. 1993; (FCMCD) Dec. 1996

SUBCONTRACTOR (AERIAL) (WP) Wood, Patel & Associates, Inc. - topography flown by Southwest Mapping Company, Inc.
DATE OF AERIAL MAPPING Dec. 1996
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APPENDIX A STUDY DOCUMENTATION ABSTRACT

STUDY DOCUMENTATION ABSTRACT

SECTION 3: HYDROLOGY

3A MODEL OR METHOD USED Haestad Methods Program Integrator, HEC-IE, version 2.0

(including vendor and version vendor: Haestad Methods, Inc. 37 Brookside Rd., Waterbury, CT 06708

description)

3B STORM DURATION 6 hr and 24 hr

3C HYETOGRAPH TYPE Weighted average rainfall depths as determined by the Arizona Department of Transportation Drainage Design
Manual, Chapter 1 and Appendix B.

3D FREQUENCIES DETERMINED 100-yr and 10-yr

3E LIST OF GAGES USED IN None available in floodplain
FREQUENCY ANALYSIS OR
CALIBRATION (Location,
Years of Record, Gage
Ownership)

3F
RAINFALL AMOUNTS AND 6-hr and 24-hr storms
REFERENCE

Floodplain is related to ponding behind the Cross-Cut canal and the McDowell Rd. crossing ofthe canal. This
3G UNIQUE CONDITIONS AND study is a hydrologic routing through the pool ofthe floodplain.

PROBLEMS

3H COORDINATION OF Q'S
(agency, date, comments)

SECTION 4: HYDRAULICS

4A MODEL OR METHOD USED
(including vendor and
version description)

4B REGIME

4C FREQUENCIES FOR WHICH
PROFILES WERE COMPUTED

4D METHOD OF FLOODWAY
CALCULATION

4E UNIQUE CONDITIONS AND ,

PROBLEMS
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Appendix E - Hydraulic Analysis

Kimley-Hom and Associates, Inc.IKVL Consultants, Inc.
STP Papago Ragional Flood Control Project - Recommended Plan
Reccplan.rtf



Design Standards

Methodology
The recommended plan hydraulics were discussed with the District staff prior to preliminary design
to develop a consensus on the details of the design. Based on these decisions, the hydraulics were
designed using the StormPLUS software and the following design standards.

Tailwater Conditions
The starting tailwater for Indian Bend Wash (IBW) at Oak Street and Osborn Road was set at the
soffitt of the storm drain for both outfalls.

E-1

Storm Drain Criteria
Max Velocity Design to avoid excessive energy loss and erosive velocities (20 ftls)
Min Velocity 2 ftls at 1/2 of Design Q (required)

5 ftls at Design Q (recommended)
Less than 0.86 for the design event.
0.1 % (required)
0.5% (recommended)
15" (laterals); 24" (mains)
Pipe sizes increase in the downstream direction.
Rubber Gasketed Reinforced Concrete Pipe (RGRCP)
n = .013

Froude Number
Minimum Slope

Minimum Diameter
Pipe Size
Pipe Material
Mannings 'n' Value

The StormPLUS software from Streamline Technologies was used to design the storm drain and
determine the HGL. The primary advantages for it's use include:

• It is a nationally recognized software package
• It uses the momentum equation to calculate junction losses
• Results can be exported to Plan and Profile sheets

HydraUlic Grade Line (HGL) Calculations
Design Event Rule The storm drain is designed for pressure flow conditions, where the HGL is

at least 0.5 foot below the gutter elevation for the design event.

Check Storm Rule The storm drain should be designed where runoff can be carried in the
storm drain and by surcharge in the street. Street overflows should be
limited to 100 cfs at 10 ftlsec for the check storm event.

Pipes into Manholes Match inverts in storm drain, where practical, so the. manhole bottom
supports the jet issuing from the upstream pipe.

This appendix describes the hydraulic analysis performed for the recommended plan. The analysis
is based on the preliminary plans and was prepared for use in evaluating the hydraulic performance
of the recommended plan. Revised hydraulic calculations should be prepared to support the final
design and construction documents.

Kimley-Hom and Associates, Inc./KVL Consultants, Inc.
STP Papago Regional Flood Control Project - Recommended Plan
Appndxe.doc

Appendix E - Hydraulic Analysis
Purpose
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A 100 year tailwater in IBW at the time to peak for the Oak Street storm drain was provided by the
District. This tailwater will be used to demonstrate the performance of the Oak Street Outfall and
the affects on the Hy-View neighborhood floodplain for submittal to FEMA.

Inlet Structures
A headwall, wingwalls, protection barrier or trash rack, fencing and paved apron should be used at
all inlets. Interception of flow from a natural watercourse directly into a storm drain system should
be avoided where practical.

Outlet Structures
Fencing, a protection barrier or trash rack, headwall, wingwalls, and a concrete or grouted rock
apron should be used at all outlets. Velocity of flow at the outlet should be designed to avoid
erosion and to reflect the velocity in the receiving waters.

Based on discussions with the Steering Committee, a starting tailwater was set for the Osborn
Road Outfall at the connection to existing pipe since the existing pipe would not generate a
reasonable tailwater for a 10 year event at this location. This was assumed to be the maximum
allowable water surface of 0.5 foot below the gutter elevation. This tailwater was then used to
design the proposed Osborn Road storm drain for a 10 year event.

E-2

This design results in a hydraulic grade line which exceeds the ground elevations in the vicinity of
Miller Road. This is because the road elevations are slightly lower just west of the connection to the
existing storm drain; and because the highest possible starting tailwater assumption was used and
a gravity sewer main needed to be avoided at this location. This departure from the design
standards is considered unavoidable. The higher HGL will not cause overtopping of the system
since there is no access to the proposed storm drain at this location. If the District decides to
extend the 10 year storm drain to IBLo/, it should be sized to reduce the HGL to meet design
standards.

Maintenance and Access Requirements, Maximum Spacing
30" or smaller - 300 ft
30" to 48" - 400 ft
48" and larger - 500 ft
60" and larger - 660 ft
Box Culverts - 660 ft

Final Results
Copies of the StormPLUS output files for the design event are provided in this appendix. The storm
drain layout and the hydraulic grade line for the design event are also shown on the preliminary
plans to demonstrate performance. Copies of the StormPLUS input files are on the diskettes in the
supporting calculations binder.

Kimley-Hom and Associates, Inc.1KVl ConSUltants, Inc.
STP Papago Regional Flood Control Project - Recommended Plan
Appndxll40c
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StormPLUS Output

Oak Street Main Line (oak6100.out)
STORM DRAIN ANALYSIS PLUS

Original version by Los Angeles County Public Works
Portions Copyrighted by CIVILSOFT, 1986, 1987, 1989

Version 00000
Serial Number DDaJDOO(J

Oct 2, 1997 16:54:15

Input file : oak6100.dat
Output file: oak6100.out

INPUT FILE LISTING

Tl STP Papago - 091131.00 - Recommended Plan Analysis
T2 Oak Street Storm Drain
T3 6 HR 10 YR Storm in Mainline - 6 hr 100 YR in 66th & 64th St.
SO 1000.00 206.50 1 211.10
BX 1000.00 206.50 2
R 1154.02 207.12 2 .013
R 1281.05207.63 2 .013 55.98
Jl( 1501. 52 208.51 2 13 .013 23. 210.51 33.97
R 1516.60 208.57 2 .013
R 1565.56208.76 2 .013 56.11
R 2750.00 213.50 2 .013 2
Jl( 2800.00 213.70 2 10 .013 174. 216.00 90.00
TS 2835.00 217.77 3 .013
R 2908.65 217.84 3 .013 5.00
R 3053.65 217.99 3 .013 5.00
R 3250.00 218.18 3 .013
R 4100.00 223.28 3 .013
Jl( 4152.79 223.60 3 10 .013 99. 223.60 90.00
R 4250.00 224.18 3 .013 5.00
TS 4300.00 224.38 6 .013
R 4315.03 224.44 6 .013 5.00
R 5520.43 229.26 6 .013 5.00 2
R 5736.03 230.12 6 .013 5.00 1
R 6750.00 236.20 6 .013 2
TS 6800.00 236.98 7 .013
R .7300.00244.82 7 .013
TS 7350.00 245.33 3 .013
R 7418.13 246.03 3 .013 5.00
R 7802.69 249.98 3 .013 5.00
R 7950.00 251.49 3 .013
R 8100.00 253.03 3 .013
Jl( 8122.54 253.26 3 5 .013 217. 253.26 79.56
Jl( 8179.33 253.84 3 11 .013 87. 254.09 90.00
BE 8179.33 253.84 4
TS 8229.33 254.35 9 .013
R 8230.00 254.36 9 .013 5.00
R 8343.99 255.95 9 .013 5.00
R 9214.43 268.08 9 .013 5.00 2
R 9302.68 269.32 9 .013 5.00
R 9400.00 270.67 9 .013
Jl( 9411. 76 270.84 9 8 11 .013 140. 63. 270.83 271.21 90.00 90.00
R 9502.68 272.11 9 .013 5.00
R 9574.21 273.09 12 .013 5.00
R 10200.00 281.83 12 .013
R 10850.00 292.89 12 .013
Jl( 10860.00 293.06 12 13 .013 20. 293.56 90.00
R 11950.00 301. 78 12 .013 5.00 2
R 12083.36 302.85 12 .013 5.00 1
Jl( 12100.00 302.98 12 13 .013 17. 303.48 90.00
R 12132.78 303.24 12 .013
R 13025.00 306.18 12 .013 45.00
R 13095.00 306.41 12 .013
SH 12

SP
WATER SURFACE PROFILE - CHANNEL DEFINITION LISTING

CARD SECT CHN NO OF AVE PIER HEIGHT 1 BASE ZL ZR INV Y(l) Y(2) Y(3) Y(4) Y(5) Y(6) Y(7) Y(8) Y(9) Y(10)
CODE NO TYPE PIERS WIDTH DIAMETER WIDTH DROP

I
I
I
I
I

CD 1 3 0 .00 4.50 19.75 .00 .00 .00
CD 2 3 1 .75 4.50 19.75 .00 .00 .00
CD 3 3 1 .75 4.50 14.75 .00 .00 .00
CD 4 3 0 .00 4.50 14.75 .00 .00 .00
CD 5 3 0 .00 4.50 7.00 .00 .00 .00
CD 6 4 7.50
CD 7 4 6.25
CD 8 4 5.50
CD 9 4 4.75
CD 10 4 4.50
CD 11 4 4.00
CD 12 4 3.00
CD 13 4 2.00

WATER SURFACE PROFILE - TITLE CARD LISTING
HEADING LINE NO IS -

STP Papago - 091131. 00 - Recommended Plan Analysis
HEADING LINE NO IS -

Oak Street Storm Drain
HEADING LINE NO 3 IS -

Kimley-Hom and Associates, Inc.1KVL Consultants, Inc.
STP Papago Regional Flood Control Projecl- Recommended Plan
Appnclxo.doc
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I 6 HR 10 YR Storm in Mainline - 6 hr 100 YR in 66th & 64th St.

Kimley-Hom and Associatas. Inc./KVL Consuttants, Inc.
STP Papago Regional Flood Control Project - Recommended Plan
Appndxe.doc

PHI 4
.00

PHI 4
.00

PHI 4
.00

ANGLE ANG PT MAN H
.00 .00 1

RADIUS
.00

RADIUS ANGLE ANG PT MAN H
.00 55.98 .00 0

RADIUS ANGLE ANG PT MAN H
.00 .00 .00 0

RADIUS ANGLE ANG PT MAN H
.00 .00 5.00 1

RADIUS ANGLE ANG PT MAN H
.00 .00 5.00 0

RADIUS ANGLE ANG PT MAN H
.00 .00 .00 0

RADIUS ANGLE ANG PT MAN H
.00 .00 .00 1

RADIUS ANGLE ANG PT MAN H
.00 56.11 .00 0

RADIUS ANGLE ANG PT MAN H
.00 .00 .00 2

RADIUS ANGLE ANG PT MAN H
.00 .00 .00 2

RADIUS ANGLE ANG PT MAN H
.00 .00 .00 0

RADIUS ANGLE ANG PT MAN H
.00 .00 5.00 0

RADIUS ANGLE ANG PT MAN H
.00 .00 5.00 1

RADIUS ANGLE ANG PT MAN H
.00 .00 .00 2

RADIUS ANGLE ANG PT MAN H
.00 .00 5.00 1

RADIUS ANGLE ANG PT MAN H
.00 .00 5.00 0

RADIUS ANGLE AHG PT MAN H
.00 .00 .00 1

RADIUS ANGLE ANG PT MAN H
.00 .00 5.00 2

RADIUS ANGLE ANG PT MAN H
.00 .00 5.00 1

E-4

RADIUS ANGLE ANG PT MAN H
.00 .00 5.00 0

RADIUS ANGLE ANG PT MAN H
.00 .00 5.00 0

W S ELEV
211.10

INVERT-3 INVERT-4 PHI 3
210.51 .00 33.97

INVERT-3 INVERT-4 PHI 3
216.00 .00 90.00

INVERT-3 INVERT-4 PHI 3
223.60 .00 90.00

.0

.0

.0

04

04

04

04 INVERT-3 INVERT-4 PHI 3 PHI 4
.0 253.26 .00 79.56 .00

04 INVERT-3 INVERT-4 PHI 3 PHI 4
.0 254.09 .00 90.00 .00

03
23.0

03
174.0

03
99.0

03
217 .0

03
87.0

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

INVERT SECT
217.84 3

*

INVERT SECT
208.76 2

INVERT SECT
208.57 2

INVERT SECT
213.50 2

*

INVERT SECT LAT-1 LAT-2
208.51 2 13 0

INVERT SECT LAT-1 LAT-2
213.702 10 0

INVERT SECT
217.77 3

*

INVERT SECT
218.18 3

INVERT SECT
217.99 3

INVERT SECT
223.28 3

INVERT SECT LAT-1 LAT-2
223.60 3 10 0

INVERT SECT
236.98 7

*
INVERT SECT
244.82 7

INVERT SECT N
254.35 9 .013

*

INVERT SECT LAT-1 LAT-2 N
253.84 3 11 0 .013

INVERT SECT FP
253.84 4 1.000

INVERT SECT LAT-1 LAT-2 N
253.26 3 5 0 .013

*

INVERT SECT N
255.95 9 .013

INVERT SECT N
254.36 9 .013

WATER SURFACE PROFILE - ELEMENT CARD LISTING
IS A SYSTEM OUTLET *

U/S DATA STATION INVERT SECT
1000.00 206.50 1

IS A BRIDGE EXIT
U/S DATA STATION INVERT SECT

1000.00 206.50 2
IS A REACH

U/S DATA STATION INVERT SECT
1154.02 207.12 2

IS A REACH
U/S DATA STATION INVERT SECT

1281.05 207.63 2
5 IS A JUNCTION

U/S DATA STATION
1501.52

IS A REACH
U/S DATA STATION

2750.00
9 IS A JUNCTION

U/S DATA STATION
2800.00

IS A REACH
U/S DATA STATION

1516.60
7 IS A REACH

U/S DATA STATION
1565.56

10 IS A TRANSITION
U/S DATA STATION

2835.00
11 IS A REACH

U/S DATA STATION
2908.65

12 IS A REACH *
U/S DATA STATION

3053.65
13 IS A REACH

U/S DATA STATION
3250.00

14 IS A REACH
U/S DATA STATION

4100.00
15 IS A JUNCTION *

U/S DATA STATION
4152.79

ELEMENT NO

ELEMENT NO

ELEMENT NO

ELEMENT NO

ELEMENT NO

ELEMENT NO

ELEMENT NO

ELEMENT NO

ELEMENT NO

ELEMENT NO

ELEMENT NO

ELEMENT NO

ELEMENT NO

ELEMENT NO

ELEMENT NO

ELEMENT NO 22 IS A TRANSITION
U/S DATA STATION

6800.00
ELEMENT NO 23 IS A REACH

U/S DATA STATION
7300.00

ELEMENT NO 25 IS A REACH
U/S DATA STATION INVERT SECT

7418.13 246.03 3

ELEMENT NO 21 IS A REACH
U/S DATA STATION INVERT SECT

6750.00 236.20 6

ELEMENT NO 24 IS A TRANSITION
U/S DATA STATION INVERT SECT

7350.00 245.33 3

ELEMENT NO 18 I S A REACH
U/S DATA STATION INVERT SECT

4315.03 224.44 6

ELEMENT NO 20 IS A REACH
U/S DATA STATION INVERT SECT

5736.03 230.12 6

ELEMENT NO 16 IS A REACH
U/S DATA STATION INVERT SECT

4250.00 224.18 3
ELEMENT NO 17 I S A TRANS I TION

U/S DATA STATION INVERT SECT
4300.00 224.38 6

ELEMENT NO 19 IS A REACH
U/S DATA STATION INVERT SECT

5520.43 229.26 6

ELEMENT NO 26 IS A REACH
U/S DATA STATION INVERT SECT

7802.69 249.98 3
ELEMENT NO 27 IS A REACH

U/S DATA STATION INVERT SECT
7950.00 251.49 3

ELEMENT NO 28 IS A REACH
U/S DATA STATION INVERT SECT

8100.00 253.03 3

ELEMENT NO 30 IS A JUNCTION
U/S DATA STATION

8179.33
ELEMENT NO 31 IS A BRIDGE ENTRANCE

U/S DATA STATION
8179.33

ELEMENT NO 32 IS A TRANSITION
U/S DATA STATION

8229.33

ELEMENT NO 29 IS A JUNCTION
U/S DATA STATION

8122.54

ELEMENT NO 33 IS A REACH
U/s DATA STATION

8230.00
ELEMENT NO 34 IS A REACH

U/S DATA STATION
8343.99

I
I

I
I

I
I

I

I
I
I

I

I
I

I

I
I
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WARNING NO.2 ** - WATER SURFACE ELEVATION GIVEN IS LESS THAN OR EQUALS INVERT ELEVATION IN HDWKDS, W.S.ELEV = INV + DC

PHI 4
90.00

PHI 4
.00

PHI 4
.00

RADIUS ANGLE ANG PT MAN H
.00 .00 5.00 2

RADIUS ANGLE ANG PT MAN H
.00 .00 5.00 0

RADIUS ANGLE ANG PT MAN H
.00 .00 .00 1

RADIUS ANGLE ANG PT MAN H
.00 .00 5.00 0

RADIUS ANGLE ANG PT MAN H
.00 .00 .00 2

RADIUS ANGLE ANG PT MAN H
.00 .00 5.00 2

RADIUS ANGLE ANG PT MAN H
.00 .00 .00 . 2

RADIUS ANGLE ANG PT MAN H
.00 .00 5.00 1

RADIUS ANGLE ANG PT MAN H
.00 .00 .00 0

RADIUS ANGLE ANG PT MAN H
.00 .00 5.00 1

RADIUS ANGLE ANG PT MAN H
.00 .00 45.00 3

RADIUS ANGLE ANG PT MAN H
.00 .00 .00 0

INVERT-3 INVERT-4 PHI 3
270.83 271.21 90.00

INVERT-3 INVERT-4 PHI 3
293.56 .00 90.00

INVERT-3 INVERT-4 PHI 3
303.48 .00 90.00

W S ELEV
.00

.0

.0

Q4
63.0

Q4

04

DEFINITIONS

Q3
140.0

Q3
20.0

Q3
17.0

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

INVERT SECT LAT-1 LAT-2
270.84 9 8 11

*

INVERT SECT
292.8.9 12

INVERT SECT LAT-1 LAT-2
293.06 12 13 0

INVERT SECT LAT-l LAT-2
302.98 12 13 0

INVERT SECT
303.24 12

INVERT SECT
306.41 12

INVERT SECT
306.41 12

NOW BEGINNING

STATION
9411. 76

STATION
10860.00

STATION
10850.00

STATION
12100.00

STATION
12132.78

38 IS A JUNCTION
U/s DATA

42 IS A REACH
U/S DATA

43 IS A JUNCTION
U/S DATA

46 IS A JUNCTION
U/S DATA

47 IS A REACH
U/s DATA

ELEMENT NO 35 IS A REACH
U/S DATA STATION INVERT SECT

9214.43 268.08 9
ELEMENT NO 36 IS A REACH

U/S DATA STATION INVERT SECT
9302. 68 269.32 9

ELEMENT NO 37 IS A REACH *
U/S DATA STATION INVERT SECT

9400.00 270.67 9
ELEMENT NO

ELEMENT NO

ELEMENT NO

ELEMENT NO 41 IS A REACH
U/S DATA STATION INVERT SECT

10200.00 281.83 12

ELEMENT NO

ELEMENT NO 45 IS A REACH
U/S DATA STATION INVERT SECT

12083.36 302.85 12

ELEMENT NO 44 IS A REACH
U/S DATA STATION INVERT SECT

11950.00 301. 78 12

ELEMENT NO

ELEMENT NO 48 IS A REACH
U/S DATA STATION INVERT SECT

13025.00 306.18 12

ELEMENT NO 39 IS A REACH
U/S DATA STATION INVERT SECT N

9502.68 272.11 9 .013
WARNING - ADJACENT SECTIONS ARE NOT IDENTICAL - SEE SECTION NUMBERS AND CHANNEL

ELEMENT NO 40 IS A REACH * * *
U/S DATA STATION INVERT SECT

9574.21 273.09 12

ELEMENT NO 49 IS A REACH
u/S DATA STATION

13095.00
ELEMENT NO 50 IS A SYSTEM HEADWORKS

U/S DATA STATION
13095.00

NO EDIT ERRORS ENCOUNTERED-COMPUTATION ISI

I

I
I
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WATER SURFACE PROFILE LISTING
STP Papaqo - 091131. 00 - Recommended Plan Analysis
Oak Street Storm Drain
6 HR 10 YR Storm in Mainline - 6 hr 100 YR in 66th & 64th St.

STATION INVERT DEPTH W.S. Q VEL VEL ENERGY SUPER CRITICAL HGTI BASEl ZL NO AVBPR
ELEV OF FLOW ELEV HEAD GRD.EL. ELEV DEPTH DIA ID NO. PIER

LIELEM SO SF AVE HF NORM DEPTH ZR
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I 47.18 .00800 .00803 .38 1. 91 .00
11950.00 301.78 1.91 303.69 44.0 9.25 1.33 305.02 .00 2.16 3.00 .00 .00 0 .00

12.46 .00802 .00804 .10 1. 91 .00
11962.46 301. 88 1.91 303.79 44.0 9.25 1.33 305.12 .00 2.16 3.00 .00 .00 .00

I
94.35 .00802 .00765 .72 1.91 .00

12056.81 302.64 1.98 304.62 44.0 8.88 1.23 305.84 .00 2.16 3.00 .00 .00 .00
22.10 .00802 .00687 .15 1. 91 .00

12078.91 302.81 2.07 304.88 44.0 8.47 1.11 306.00 .00 2.16 3.00 .00 .00 0 .00
4.45 .00802 .00612 .03 1.91 .00

12083.36 302.85 2.16 305.01 44.0 8.07 1. 01 306.02 .00 2.16 3.00 .00 .00 0 .00

I
JUNeT STR .00781 .00370 .06 .00

12100.00 302.98 3.34 306.32 27.0 3.82 .23 306.55 .00 1. 68 3.00 .00 .00 0 .00
32.78 .00793 .00164 .05 1.42 .00

12132.78 303.24 3.14 306.38 27.0 3.82 .23 306.60 .00 1.68 3.00 .00 .00 .00
105.90 .00329 .00163 .17 1.86 .00

12238.68 303.59 3.00 306.59 27.0 3.82 .23 306.82 .00 1. 68 3.00 .00 .00 .00
144.05 .00329 .00152 .22 1.86 .00

I
12382.73 304.06 2.72 306.78 27.0 4.01 .25 307.03 .00 1. 68 3.00 .00 .00 0 .00

75.11 .00329 .00148 .11 1.86 .00
12457.84 304.31 2.56 306.87 27.0 4.20 .27 307.15 .00 1.68 3.00 .00 .00 .00

62.50 .00329 .00161 .10 1. 86 .00
12520.34 304.52 2.43 306.94 27.0 4.41 .30 307.25 .00 1. 68 3.00 .00 .00 .00

56.82 .00329 .00177 .10 1.86 .00

I
12577.16 304.70 2.31 307.01 27.0 4.62 .33 307.35 .00 1. 68 3.00 .00 .00 0 .00

53.82 .00329 .00196 .11 1.86 .00
12630.98 304.88 2.21 307.09 27.0 4.85 .37 307.45 .00 1. 68 3.00 .00 .00 .00

53.75 .00329 .00219 .12 1.86 .00
12684.73 305.06 2.11 307.17 27.0 5.08 .40 307.57 .00 1. 68 3.00 .00 .00 .00

57.91 .00329 .00245 .14 1.86 .00
12742.63 305.25 2.02 307.27 27.0 5.33 .44 307.71 .00 1.68 3.00 .00 .00 0 .00

I 71.85 .00329 .00275 .20 1.86 .00
12814.48 305.49 1.94 307.42 27.0 5.59 .49 307.91 .00 1. 68 3.00 .00 .00 .00

148.07 .00329 .00310 .46 1.86 .00
12962.55 305.97 1.86 307.83 27.0 5.86 .53 308.37 .00 1.68 3.00 .00 .00 .00

62.45 .00329 .00329 .21 1.86 .00
13025.00 306.18 1.86 308.04 27.0 5.86 .53 308.57 .00 1. 68 3.00 .00 .00 0 .00

I
70.00 .00329 .00329 .23 1. 86 .00

13095.00 306.41 1.86 308.27 27.0 5.86 .53 308.80 .00 1. 68 3.00 .00 .00 0 .00

I
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66th Street Lateral (66th6100.out)
STORM DRAIN ANALYSIS PLUS

Original version by Los Angeles County Public Works
Portions Copyrighted by CIVILSOFT, 1986, 1987, 1989

Version mom
Seria1 Number OCJ[]J()[][J[]

Oct 6, 1997 17:20:17

Input file: 66th6100.dat
Output file: 66th6100.out

I INPUT FILE LISTING

WATER SURFACE PROFILE - ELEMENT CARD LISTING
ELEMENT NO IS A SYSTEM OUTLET *

U/S DATA STATION INVERT SECT W S ELEV
1000.00 253.26 4 261.49

ELEMENT NO 2 IS A REACH
U/s DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H

1014.88 253.29 4 .013 .00 .00 .00 0
ELEMENT NO IS A TRANSITION

U/S DATA STATION INVERT SECT N
1024.33 253.31 1 .013

ELEMENT NO IS A REACH
U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H

1127.22 253.51 1 .013 .00 65.50 .00 0
ELEMENT NO 5 IS A REACH

U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
1156.94 253.57 1 .013 .00 .00 .00 0

ELEMENT NO IS A REACH
U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H

1197.17 253.65 1 .013 .00 12.80 .00 0
ELEMENT NO IS A REACH

U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
2050.72 255.36 1 .013 .00 .00 5.12 1

ELEMENT NO IS A JUNCTION
U/S DATA STATION INVERT SECT LAT-1 LAT-2 N Q3 Q4 INVERT-3 INVERT-4 PHI 3 PHI 4

2085.17 255.43 1 3 0 .013 61.0 .0 255.98 .00 83.39 .00
ELEMENT NO 9 IS A REACH

U/s DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
2136.78 255.53 1 .013 .00 .00 5.00 1

ELEMENT NO 10 IS A TRANSITION
U/S DATA STATION INVERT SECT N

2156.22 255.57 2 .013
ELEMENT NO 11 IS A REACH

U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
2689.03 256.64 2 .013 .00 .00 38.00 2

ELEMENT NO 12 IS A REACH
U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H

2718.85 256.70 2 .013 .00 .00 .00 0
ELEMENT NO 13 IS A SYSTEM HEADWORKS

U/S DATA STATION INVERT SECT W S ELEV
2718.85 256.70 2 .00

WATER SURFACE PROFILE - ELEMENT CARD LISTING
NO EDIT ERRORS ENCOUNTERED-COMPUTATION IS NOW BEGINNING

CD 1 4 6.00
CD 2 4 5.50
CD 3 4 4.50
CD 4 3 0 .00 4.50 7.00 .00 .00 .00

WATER SURFACE PROFILE - TITLE CARD LISTING
HEADING LINE NO IS -

STP Papago - 091131. 00 - Recommended Plan Analysis
HEADING LINE NO 2 IS -

Oak Street Storm Drain - 66th Street Lateral - STA 81+22.54
HEAD~NG LINE NO 3 IS -

6 HR 100 YR Storm

T1 STP Papago - 091131. 00 - Recommended Plan Analysis
T2 Oak Street Storm Drain - 66th Street Lateral - STA 81+22.54
T3 6 HR 100 YR Storm
SO 1000.00 253.26 4 261. 49
R 1014.88 253.29 4 .013
TS 1024.33 253.31 1 .013
R 1127.22 253.51 1 .013 65.50
R 1156.94 253.57 1 .013
R 1197.17 253.65 1 .013 12.80
R 2050.72 255.36 1 .013 5.12
Jl( 2085.17 255.43 1 .013 61. 255.98 83.39
R 2136.78255.53 1 .013 5.00
TS 2156.22 255.57 2 .013
R 2689.03 256.64 2 .013 38.00
R 2718.85256.70 2 .013
SH 2

Y(10)Y(9)Y(8)Y (7)Y(6)Y(5)

SP
WATER SURFACE PROFILE - CHANNEL DEFINITION LISTING

NO OF AVE PIER HEIGHT 1 BASE ZL ZR INV Y(ll Y(2) Y(3) Y(4)
PIERS WIDTH DIAMETER WIDTH DROP

CRN
TYPE

CARD SECT
CODE NO

I
I
I
I

I
I

I

I

I

I

I
I

I
** WARNING NO.2 ** - WATER SURFACE ELEVATION GIVEN IS LESS THAN OR EQUALS INVERT ELEVATION IN HDWKDS, W.S.ELEV = INV + DC

WATER SURFACE PROFILE LISTING
STP Papago - 091131. 00 - Recommended Plan Analysis
Oak Street Storm Drain - 66th Street Lateral - STA 81+22.54

I Kimley-Hom and Associates. Inc./KVL Consuttants, Inc.
STP Papago Regional Flood Control Project - Recommended Plan
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

6 HR 100 YR Storm
STATION INVERT DEPTH \'1.5. 0 VEL VEL ENERGY SUPER CRITICAL HGT/ BASEl ZL NO AVBPR

ELEV OF FLO\'l ELEV HEAD GRD.EL. ELEV DEPTH DIA ID NO. PIER
L/ELEM SO SF AVE HF NORM DEPTH ZR

*********************************************************************************************************************************.*
1000.00 253.26 8.23 261.49 241. 0 7.71 .92 262.41 .00 3.33 4.50 7.00 .00 .00

14.88 .00202 .00302 .05 4.32 .00
1014.88 253.29 8.25 261. 54 241. 0 7.71 .92 262.46 .00 3.33 4.50 7.00 .00 0 .00

TRANS STR .00212 .00313 .03 .00
1024.33 253.31 8.09 261.40 241.0 8.52 1.13 262.53 .00 4.25 6.00 .00 .00 0 .00

102.89 .00194 .00324 .33 6.00 .00
1127.22 253.51 8.42 261.93 241.0 8.52 1.13 263.06 .00 4.25 6.00 .00 .00 0 .00

29.72 .00202 .00324 .10 6.00 .00
1156.94 253.57 8.45 262.02 241.0 8.52 1.13 263.15 .00 4.25 6.00 .00 .00 0 .00

40.23 .00199 .00324 .13 6.00 .00
1197.17 253.65 8.59 262.24 241.0 8.52 1.13 263.37 .00 4.25 6.00 .00 .00 0 .00
853.55 .00200 .00324 2.76 6.00 .00

2050.72 255.36 9.72 265.08 241. 0 8.52 1.13 266.21 .00 4.25 6.00 .00 .00 0 .00
JUNCT STR .00203 .00252 .09 .00

2085.17 255.43 10.70 266.13 180.0 6.37 .63 266.76 .00 3.66 6.00 .00 .00 .00
51.61 .00194 .00181 .09 4.74 .00

2136.78 255.53 10.74 266.27 180.0 6.37 .63 266.90 .00 3.66 6.00 .00 .00 .00
TRANS STR .00206 .00234 .05 .00

2156.22 255.57 10.53 266.10 180.0 7.58 .89 267.00 .00 3.75 5.50 .00 .00 0 .00
532.81 .00201 .00287 1.53 5.50 .00

2689.03 256.64 11.20 267.84 180.0 7.58 .89 268.73 .00 3.75 5.50 .00 .00 0 .00
29.82 .00201 .00287 .09 5.50 .00

2718.85 256.70 11.22 267.92 180.0 7.58 .89 268.81 .00 3.75 5.50 .00 .00 0 .00

I
I

Kimley-Hom and Associates, Inc./KVL Consultants, Inc.
STP Papago Regional Flood Controi Project - Recommended Plan
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I
I
I
I

64th Street Lateral (64th6100.out)
STORM DRAIN ANALYSIS PLUS

Original version by Los Angeles County Public Works
Portions Copyrighted by CIVILSOFT, 1986, 1987, 1989

Version 00000
Serial Number DOODDDDD

Oct 2, 1997 14: 6:10

Input file : 64th6100.dat
Output file: 64th6100.out

INPUT FILE LISTING

SP
WATER SURFACE PROFILE - CHANNEL DEFINITION LISTING

CARD SECT CHN NO OF AVE PIER HEIGHT 1 BASE ZL ZR INV Y(ll Y(2) Y(3) Y(4)
CODE NO TYPE PIERS WIDTH DIAMETER WIDTH DROP

WATER SURFACE PROFILE - TITLE CARD LISTING
HEADING LINE NO 1 IS -

STP Papago - 091131. 00 - Recommended Plan Analysis
HEADING LINE NO 2 IS -

Oak Street Storm Drain - 64th Street Lateral - STA 94+11.76
HEADING LINE NO IS -

6 HR 100 YR Storm

CD 5.50

I
I
I
I

Tl STP Papago - 091131.00 
T2 Oak Street Storm Drain 
T3 6 HR 100 YR Storm
SO 1000.00 270.83
R 1250.00 274.54
R 1650.00 275.86
R 2050.00 277.18
R 2126.30277.43
SH

Recommended Plan Analysis
64th Street Lateral - STA 94+11.76

282.13
.013
.013
.013
.013

2.25
1.25

45.00

Y(5) Y(6) Y(7) Y(8) Y(9) Y(10)

I
I
I
I
I
I
I
I
I

WATER SURFACE PROFILE - ELEMENT CARD LISTING
ELEMENT NO IS A SYSTEM OUTLET

UIS DATA STATION INVERT SECT W S ELEV
1000.00 270.83 1 282.13

ELEMENT NO IS A REACH
UIS DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H

1250.00 274.54 1 .013 .00 .00 2.20 5
ELEMENT NO 3 IS A REACH

UIS DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
1650.00 275.86 1 .013 .00 .00 1.20 5

ELEMENT NO IS A REACH
UIS DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H

2050.00 277 .18 1 .013 .00 .00 45.00 0
ELEMENT NO 5 IS A REACH

UIS DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
2126.30 277.43 1 .013 .00 .00 .00 0

ELEMENT NO IS A SYSTEM HEADWORKS
UIS DATA STATION INVERT SECT W S ELEV

2126.30 277.43 1 .00
NO EDIT ERRORS ENCOUNTERED-COMPUTATION IS NOW BEGINNING

WARNING NO. 2 ** - WATER SURFACE ELEVATION GIVEN IS LESS THAN OR EQUALS INVERT ELEVATION IN HDWKDS, W.S.ELEV = INV + DC

WATER SURFACE PROFILE LISTING
STP Papago - 091131. 00 - Recommended Plan Analysis
Oak Street Storm Drain - 64th Street Lateral - STA 94+11.76
6 HR 100 YR Storm

STATION INVERT DEPTH W.S. Q VEL VEL ENERGY SUPER CRITICAL HGTI BASEl ZL NO AVSPR
ELEV OF FLOW ELEV HEAD GRD.EL. ELEV DEPTH DIA ID NO. PIER

LIELEM SO SF AVE HF NORM DEPTH ZR
***********************************************************************************************************************************

1000.00 270.83 11.30 282.13 140.0 5.89 .54 282.67 .00 3.30 5.50 .00 .00 0 .00
250.00 .01484 .00174 .43 2.22 .00

1250.00 274.54 8.16 282.70 140.0 5.89 .54 283.24 .00 3.30 5.50 .00 .00 0 .00
400.00 .00330 .00174 .70 3.47 .00

1650.00 275.86 7.68 283.54 140.0 5.89 .54 284.08 .00 3.30 5.50 .00 .00 0 .00

400.00 .00330 .00174 .70 3.47 .00
2050.00 277.18 7.13 284.31 140.0 5.89 .54 284.85 .00 3.30 5.50 .00 .00 0 .00

76.30 .00328 .00174 .13 3.48 .00
2126.30 277.43 7.01 284.44 140.0 5.89 .54 284.98 .00 3.30 5.50 .00 .00 0 .00

I
I

Kimley-Hom and Associates. Inc.1KVl Consuilants. Inc.
STP Papago Regional Flood Control Project - Recommended Plan
Appndxe.doc
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I
I
I

Osborn Road Outfall -Indian Bend Wash to Pauite Park (osb610.out)
STORM DRAIN ANALYSIS PLUS

Original version by Los Angeles County Public Works
Portions Copyrighted by CIVILSOFT, 1986, 1987, 1989

Version 00000
Ser ia1 Number DOCIJOOOO

Oct 7, 1997 9:26:52

I
Input file : osb610.dat
Output file: osb610.out

INPUT FILE LISTING

Tl STP Papago - 091131. 00
T2 Osborn Road Storm Orain- Civic Center Blvd. to Paiute Park- Reccomended Plan
T3 6 HR 10 YR Storm
SO 2385.37 219.88 1 235.00
R 2436.82 219.93 1 .013 19.56
R 2464.89 219.96 1
TS 2484.89 223.98 2 .013
JX 2503.78 224.00 2 8 9 .013 6.0 6.0 223.29 223.29 90.00 90.00
R 2509.89 224.01 2 .013
TS 2529.89 220.02 1 .013
R 3000.00 220.65 1 .013
JX 3155.73 220.65 1 21 .013 75.0 228.59 90.00
R 3500.00 220.99 1 .013
JX 3632.77 221.13 1 5 .013 50.0 230.39 90.00
R 3750.00 221.24 1 .013
TS 3800.00 221. 38 18 .013
R 3825.00 221.46 18 .013
JX 3832.29 221.48 18 15 .013 30.0 221. 48 90.00
R 3850.00 221. 53 18 .013
TS 3900.00 221. 67 1 .013
R 4632.00 223.72 1 .013
TS 4690.00 223.88 18 .013
JX '4700.00 223.91 18 10 7 .013 25.0 16.0224.41 224.41 90.00 90.00
R' 4714.44 223.95 18 .013
R 4740.00 224.06 18 .013
TS 4790.00 224.28 1 .013
R 4899.45224.76 1 .013 4.96
R 5093.70 225.62 1 .013 4.96
JX 5124.13 225.75 1 .013 121.0 228.75 90.00
R 05163.70 225.92 1 .013
TS 5185.70 226.02 3 .013
R 5217.47 226.16 3 .013 5.00
R 5409.00 227.00 3 .013
R 5606.38 227.47 3 .013 4.26
R 6400.00 229.36 3 .013
JX 6439.00 229.45 3 .013 101.0 231.20 90.00
TS 6449.00 229.48 24 .013
R 7250.00 231.7524 .013 2
R 7700.00 239.39 24 .013 1
JX 7741.00 240.09 24 20 .013 109.0 241.09 90.00
TS 7751.00 240.26 5 .013
R 8100.00240.78 5 .013
R 8139.55 240.83 5 .013
TS 8179.55 240.89 22 .013
R 8210.55 240.94 22 .013
TS 8250.55 241. 09 5 .013
R 8439.44 241.79 5 .013 5.00
R 8700.00 242.76 5 .013
JX 8759.00 242.98 5 10 .013 99.0 243.48 90.00
TS 8774.00 243.04 20 .013
R 8948.07 243.68 20 .013
R 9000.00 243.88 20 .013 34.02
TS 9025.00 243.97 23 .013
R 9055.00 244.08 23 .013 12.73
TS 9075.00 244.37 20 .013
R 9160.13 245.58 20 .013 43.25
R 9793.42 248.01 20 .013 2
R 9934.27 248.56 20 .013 90.33
R 9958.83 248.65 20 .013
SH 20

SP
WATER SURFACE PROFILE - CHANNEL DEFINITION LISTING

CARD SECT CHN NO OF AVE PIER HEIGHT 1 BASE ZL ZR INV Y(l) Y(2) Y(3) Y(4) Y(5) Y(6) Y(7) Y(8) Y(9) Y(10)
CODE NO TYPE PIERS WIDTH DI1\METER WIDTH DROP

Kimley-Hom and Associates. Inc./KVL Consultants, Inc.
STP Papago Regional Flood Control Project - Recommended Plan
Appndxe.doc

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

CD
CD
CD
CD
CD
CD
CD
CD
CD
CD
CD
CD
CD
CD
CD
CD
CD

1
2
3
4
5
6
7
8
9

10
11
15
16
18
19
20
21

o

o

1
o

9.50
.00 5.50 9.50 .00 .00 .00

8.00
5.50
6.00

.75 5.00 16.75 .00 .00 .00
2.00
4.50
3.50
4.00

.00 4.00 7.00 .00 .00 .00
3.00

.75 5.00 12.75 .00 .00 .00

.00 5.00 9.00 .00 .00 .00
4.07
5.00
1.50

E-11



Osborn Road Storm Drain- Civic Center Blvd. to Paiute Park- Reccomended PI

IS A TRANSITION
uts DATA STATION INVERT SECT N

2484.89 223.Q8 2 .013
IS A JUNCTION

uts DATA STATION INVERT SECT LAT-l LAT-2 N
2503.78 224.00 2 8 9 .013

PHI 4
90.00

RADIUS ANGLE ANG PT MAN H
.00 .00 .00 0

Q4 INVERT-3 INVERT-4 PHI 3
6.0 223.29 223.29 90.00

Q3
6.0

W S ELEV
235.00

RADIUS ANGLE ANG PT MAN H
.00 19.56 .00 0

N
.013

N
.014

.00

.00
.00
.00

.00

.00
8.50
5.00

3.00
3.50
7.00

.00

.00

6 HR 10 YR Storm

STP Papago - 091131. 00

WATER SURFACE PROFILE - TITLE CARD LISTING

WATER SURFACE PROFILE - ELEMENT CARD LISTING
IS A SYSTEM OUTLET

uts DATA STATION INVERT SECT
2385.37 219.88 1

IS A REACH
uts DATA STATION INVERT SECT

2436.82 219.93 1
IS A REACH

uts DATA STATION INVERT SECT
2464.89 219.96 1

22
23
24

CD
CD
CD

ELEMENT NO

ELEMENT NO

ELEMENT NO

ELEMENT NO

ELEMENT NO

HEADING LINE NO 2 IS -

HEADING LINE NO 3 IS -

HEADING LINE NO IS-

I
I

I

I
I

ELEMENT NO 11 IS A JUNCTION
uts DATA STATION INVERT SECT LAT-l LAT-2 N

3632.77 221.13 1 5 0 .013

ELEMENT NO 7 IS A TRANSITION
uts DATA STATION INVERT SECT N

2529.89 220.02 1 .013
THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN THE

ELEMENT NO 8 I S A REACH * *
U/S DATA STATION INVERT SECT N

3000.00 220.65 1 .013

WATER SURFACE PROFILE - ELEMENT CARD LISTING

STATION INVERT SECT LAT-l LAT-2 N
3155.73 220.65 1 21 0 .013

INVERT ELEV WHICH WAS NOT GREATER THAN THE
INVERT ELEV WHICH WAS NOT GREATER THAN THE

PHI 4
.00

PHI 4
.00

PHI 3
90.00

PHI 3
90.00

ANGLE ANG PT MAN H
.00 .00 0

ANGLE ANG PT MAN H
.00 .00 1

ANGLE ANG PT MAN H
.00 .00 1

RADIUS
.00

RADIUS
.00

RADIUS
.00

Q4 INVERT-3 INVERT-4
.0 230.39 .00

Q4 INVERT-3 INVERT-4
.0 228.59 .00

INVERT ELEV -WARNING
INVERT ELEV -WARNING

RADIUS ANGLE ANG PT MAN H
.00 .00 .00 0

PREVIOUS INVERT ELEV -WARNING

Q3
50.0

Q3
75.0

PREVIOUS
PREVIOUS

N
.013

N
.013

N
.013

STATION INVERT SECT
3500.00 220.99 1

IS A REACH
uts DATA STATION INVERT SECT

2509.89 224.01 2

12 IS A REACH
uts DATA STATION INVERT SECT

3750.00 221.24 1

ELEMENT NO

ELEMENT NO

ELEMENT NO

9 IS A JUNCTION
uts DATA

THE ABOVE ELEMENT CONTAINED AN
THE ABOVE ELEMENT CONTAINED AN

ELEMENT NO 10 IS A REACH
uts DATA

I

I
I

I
I

ELEMENT NO 13 IS A TRANSITION
uts DATA STATION INVERT SECT

3800.00 221.38 18
ELEMENT NO 14 IS A REACH

uts DATA STATION INVERT SECT
3825.00 221.46 18

N
.013

N
.013

RADIUS ANGLE ANG PT MAN H
.00 .00 .00 0

I
ELEMENT NO 15 IS A JUNCTION

uts DATA STATION INVERT SECT LAT-l LAT-2 N
3832.29 221. 48 18 15 0.013

ELEMENT NO 16 IS A REACH
uts DATA STATION INVERT SECT N

3850.00 221.53 18 .013

Q3
30.0

Q4 INVERT-3 INVERT-4 PHI 3 PHI 4
.0 221.48 .00 90.00 .00

RADIUS ANGLE ANG PT MAN H
.00 .00 .00 0

WATER SURFACE PROFILE - ELEMENT CARD LISTING

ELEMENT NO 22 IS A REACH
uts DATA STATION INVERT SECT

4740.00 224.06 18
ELEMENT NO 23 IS A TRANSITION

uts DATA STATION INVERT SECT
4790.00 224.28 1

ELEMENT NO 17 IS A TRANSITION
uts DATA STATION INVERT SECT

3900.00 221.67 1

PHI 4
90.00

PHI 3
90.00

ANGLE ANG PT MAN H
.00 4.96 0

ANGLE ANG PT MAN H
.00 .00 0

RADIUS ANGLE ANG PT MAN H
.00 .00 .00 0

RADIUS
.00

RADIUS ANGLE ANG PT MAN H
.00 .00 .00 2

RADIUS
.00

Q4 INVERT-3 INVERT-4
16.0 224.41 224.41

Q3
25.0

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

INVERT SECT
223.88 18

INVERT SECT
223.95 18

INVERT SECT LAT-l LAT-2
223.91 18 10 7

*

24 IS A REACH
uts DATA STATION INVERT SECT

4899.45 224.76 1

ELEMENT NO 20 IS A JUNCTION
uts DATA STATION

4700.00
ELEMENT NO 21 IS A REACH *

uts DATA STATION
4714.44

ELEMENT NO

ELEMENT NO 19 IS A TRANSITION
uts DATA STATION

4690.00

ELEMENT NO 18 IS A REACH
uts DATA STATION INVERT SECT

4632.00 223.72 1

I

I
I

I

ANGLE ANG PT MAN H
.00 4.96 1I

ELEMENT NO 25 I S A REACH
uts DATA

ELEMENT NO 26 IS A JUNCTION
uts DATA

STATION INVERT SECT
5093.70 225.62 1

STATION INVERT SECT LAT-l LAT-2
5124.13 225.75 1 4 0

N
.013

N
.013

Q3
121.0

RADIUS
.00

Q4 INVERT-3 INVERT-4
.0 228.75 .00

PHI 3
90.00

PHI 4
.00

I
ELEMENT NO 27 IS A REACH

uts DATA STATION INVERT SECT
5163.70 225.92 1

ELEMENT NO 28 IS A TRANSIT~ON

uts DATA STATION INVERT SECT
5185.70 226.02 3

N
.013

N
.013

RADIUS ANGLE ANG PT MAN H
.00 .00 .00 0

ELEMENT NO 29 IS A REACH

I Kimley-Hom and Associates, Inc./KVL Consultants, Inc.
STP Papago Regional Flood Control Project - Recommended Plan
Appndxe.doc
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WATER SURFACE PROFILE - ELEMENT CARD LISTING
ELEMENT NO 35 IS A REACH * *

U/S DATA STATION INVERT SECT N
7250.00 231.75 24 .013

U/S DATA STATION INVERT SECT
5217.47 226.16 3

ELEMENT NO 40 IS A REACH
U/S DATA STATION INVERT SECT

8139.55 240.83 5

ELEMENT NO 39 IS'A REACH
U/S DATA STATION INVERT SECT

8100.00 240.78 5

PHI 4
.00

PHI 4
.00

PHI 4
.00

PHI 3
90.00

ANGLE ANG PT MAN H
.00 .00 0

PHI 3
90.00

ANGLE ANG PT MAN H
.00 .00 1

ANGLE ANG PT MAN H
.00 4.26 1

PHI 3
90.00

ANGLE ANG PT MAN H
.00 .00 1

ANGLE ANG PT MAN H
.00 .00 1

ANGLE ANG PT MAN H
.00 .00 0

RADIUS
.00

RADIUS
.00

RADIUS
.00

RADIUS
.00

RADIUS
.00

RADIUS
.00

RADIUS ANGLE ANG PT MAN H
.00 34.02 .00 0

RADIUS ANGLE ANG PT MAN H
.00 .00 .00 2

RADIUS ANGLE lING PT MAN H
.00 .00 5.00 0

RADIUS ANGLE ANG PT MAN H
.00 .00 .00 1

RADIUS ANGLE ANG PT MAN H
.00 .00 .00 0

RADIUS ANGLE ANG PT MAN H
.00 .00 .00 0

RADIUS ANGLE ANG PT MAN H
.00 12.73 .00 0

RADIUS ANGLE ANG PT MAN H
.00 .00 5.00 0

Q4 INVERT-3 INVERT-4
.0 231.20 .00

Q4 INVERT-3 INVERT-4
.0 241.09 .00

Q4 INVERT-3 INVERT-4
.0 243.48 .00

Q3
109.0

Q3
101.0

Q3
99.0

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

INVERT SECT
227.00 3

INVERT SECT
229.36 3

INVERT SECT
227.47 3

*

INVERT SECT LAT-l LAT-2
229.45 3 8 0

INVERT SECT
229.48 24

INVERT SECT
239.3,9 24

INVERT SECT LAT-1 LAT-2
240.09 24 20 0

INVERT SECT
243.04 20

*
INVERT SECT
243.68 20

STATION
7700.00

STATION
7741. 00

STATION INVERT SECT
8700.00 242.76 5

STATION INVERT SECT LAT-1 LAT-2
8759.00 242.98 5 10 0

ELEMENT NO 32 IS A REACH
U/S DATA STATION

6400.00

ELEMENT NO 31 IS A REACH
U/S DATA STATION

5606.38

ELEMENT NO 30 IS A REACH
U/S DATA STATION

5409.00

ELEMENT NO 33 IS A JUNCTION
U/S DATA STATION

6439.00
ELEMENT NO 34 IS A TRANSITION

U/S DATA STATION
6449.00

ELEMENT NO 36 IS A REACH
U/S DATA

ELEMENT NO 37 IS A JUNCTION
U/S DATA

ELEMENT NO 46 IS A JUNCTION
U/S DATA

ELEMENT NO 45 IS A REACH
U/S DATA

ELEMENT NO 48 IS A REACH
U/S DATA STATION

8948.07

ELEMENT NO 47 IS A TRANSITION
U/S DATA STATION

8774.00

ELEMENT NO 49 IS A REACH
U/S DATA STATION INVERT SECT

9000.00 243.88 20

ELEMENT NO 42 I S A REACH
U/S DATA STATION INVERT SECT

8210.55 240.94 22

ELEMENT NO 41 IS A TRANSITION
U/S DATA STATION INVERT SECT

8179.55 240.89 22

ELEMENT NO 50 IS A TRANSITION
U/S DATA STATION INVERT SECT

9025.00 243.97 23

ELEMENT NO 52 IS A TRANSITION
U/S DATA STATION INVERT SECT

9075.00 244.37 20

ELEMENT NO 44 IS A REACH
U/S DATA STATION INVERT SECT

8439.44 241. 79 5

ELEMENT NO 43 IS A TRANSITION
U/S DATA STATION INVERT SECT

8250.55 241.09 5

ELEMENT NO 51 IS A REACH
U/S DATA STATION INVERT SECT

9055.00 244.08 23

ELEMENT NO 38 IS A TRANSITION
U/S DATA STATION INVERT SECT

7751.00 240.26 5

I
I

I
I

I

I
I

I
I

I

I

I

I
ELEMENT NO 53 IS A REACH

U/S DATA STATION INVERT SECT
9160.13 245.58 20

ELEMENT NO 54 IS A REACH
U/S DATA STATION INVERT SECT

9793.42 248.01 20

N
.013

N
.013

RADIUS ANGLE ANG PT MAN H
.00 43.25 .00 0

RADIUS ANGLE ANG PT MAN H
.00 .00 .00 2

** WARNING NO.2 ** - WATER SURFACE ELEVATION GIVEN IS LESS THAN OR EQUALS INVERT ELEVATION IN HDWKDS, W.S.ELEV

ELEMENT NO 55 IS A REACH
U/S DATA STATION INVERT SECT

9934.27 248.56 20
RADIUS ANGLE ANG PT MAN H

.00 90.33 .00 0

I
I

ELEMENT NO 56 IS A REACH
U/S DATA STATION

9958.83
ELEMENT NO 57 IS A SYSTEM HEADWORKS

U/S DATA STATION
9958.83

NO EDIT ERRORS ENCOUNTERED-COMPUTATION IS

INVERT SECT
248.65 20

INVERT SECT
248.65 20

NOW BEGINNING

N
.013

N
.013

W S ELEV
.00

RADIUS
.00

ANGLE ANG PT MAN H
.00 .00 0

INV + DC

STP Papaqo - 091131. 00
Osborn Road Storm Drain- Civic Center Blvd. to Paiute Park- Reccomended PI
6 HR 10 YR Storm

STATION INVERT DEPTH W.S. Q VEL VEL ENERGY SUPER CRITICAL HGT/ BASE/ ZL NO AVBPR
ELEV OF FLOW ELEV HEAD GRD.EL. ELEV DEPTH DIA ID NO. PIER

L/ELEM SO SF AVE HF NORM DEPTH ZR
********.*********** •••••••••••••••••••• *******************************.************.*****************.*.****************.* ••• *.*.*

WATER SURFACE PROFILE LISTING

I
I

2385.37
51.45

2436.82
28.07

2464.89

219.88
.00097
219.93
.00107
219.96

15.12

15.34

15.39

235.00

235.27

235.35

709.0

709.0

709.0

10.00

10.00

10.00

1.55
.00242

1.55
.00280

1.55

236.55
.12

236.82
.08

236.90

.00

.00

.00

6.50

6.50

6.50

9.50

9.50

9.50

9.50

9.50

.00

.00

.00

.00

.00

.00

.00

.00 o

.00

.00

.00
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TRANS STR
2484.89

JUNCT STR
2503.78

6.11
2509.89

TRANS STR
2529.89

470.11
3000.00

JUNCT STR
3155.73

344.27
3500.00

JUNCT STR
3632.77
117.23

3750.00
TRANS STR

3800.00
25.00

3825.00
JUNCT STR

3832.29
17.71

3850.00
TRANS STR

3900.00
732.00

4632.00
TRANS STR

4690.00
JUNCT STR

4700.00
14.44

4714.44
25.56

4740.00
TRANS STR

4790.00
109~45

4899.45
194.25

5093.70
JUNCT STR

5124.13
39.57

5163.70
TRANS STR

5185.70
31.77

5217.47
1~1.53

5409.00
197.38

5606.38
793.62

6400.00
JUNCT STR

6439.00
TRANS STR

6449.00
801. 00

7250.00
450.00

7700.00
JUNCT STR

7741. 00
TRANS STR

7751. 00
349.00

8100.00
39.55

8139.55
TRANS STR

8179.55
31.00

8210.55
TRANS STR

8250.55
188.89

8439.44
260.56

8700.00
JUNCT STR

8759.00
TRANS STR

8774.00
174.07

8948.07
51.93

9000.00
TRANS STR

9025.00
30.00

9055.00
TRANS STR

9075.00
85.13

9160.13
633.29

9793.42
140.85

9934.27
24.56

.20100
223.98
.00106
224.00
.00164
224.01

-.19950
220.02
.00134
220.65
.00000
220.65
.00099
220.99
.00105
221.13
.00094
221.24
.00280
221.38
.00320
221. 46
.00274
221. 48
.00282
221. 53
.00280
221. 67
.00280
223.72
.00276
223.88
.00300
223.91
.00277
223.95
.00430
224.06
.00440
224.28
.00439
224.76
.00443
225.62
.00427
225.75
.00430
225.92
.00455
226.02
.00441
226.16
.00439
227.00
.00238
227.47
.00238
229.36
.00231
229.45
.00300
229.48
.00283
231. 75
.01698
239.39
.01707
240.09
.01700
240.26
.00149
240.78
.00126
240.83
.00150
240.89
.00161
240.94
.00375
241. 09
.00371
241. 79
.00372
242.76
.00373
242.98
.00400
243.04
.00368
243.68
.00385
243.88
.00360
243.97
.00367
244.08
.01450
244.37
.01421
245.58
.00384
248.01
.00390
248.56
.00366

10.39

10.69

10.72

16.22

16.77

17.70

18.06

18.52

18.60

17.44

17.53

18.07

18.13

19.68

18.76

17.72

18.41

18.44

18.46

19.69

19.35

18.78

19.34

19.19

18.77

18.70

18.19

18.12

17.65

18.43

18.15

17.49

10.74

11.13

10.76

10.83

10.84

10.76

10.81

10.91

10.52

10.00

10.76

10.63

10.12

9.98

9.87

9.82

9.61

8.49

6.55

6.15

234.37

234. 69

234.73

236.24

237.42

238.35

239.05

239.65

239.84

238.82

238.99

239.55

239.66

241. 35

242.48

241. 60

242.32

242.39

242.52

243.97

244.11

244.40

245.09

245.11

244.79

244.86

245.19

245.59

247.01

247.88

247.63

249.24

250.13

251.22

251.02

251. 61

251.67

251.65

251.75

252.00

252.31

252.76

253.74

253.67

253.80

253.86

253.84

253.90

253.98

254.07

254.56

254.71

709.0

697.0

697.0

697.0

697.0

622.0

622.0

572.0

572.0

572.0

572.0

542.0

542.0

542.0

542.0

542.0

501.0

501.0

501.0

501.0

501.0

501.0

380.0

380.0

380.0

380.0

380.0

380.0

380.0

279.0

279.0

279.0

279.0

170.0

170.0

170.0

170.0

170.0

170.0

170.0

170.0

170.0

71.0

71.0

71.0

71.0

71.0

71.0

71.0

71.0

71.0

71.0

13.63

13.40

13.40

9.83

9.83

8.78

8.78

8.07

8.07

12.78

12.78

12.11

12.11

7.65

7.65

12.11

11.20

11.20

11.20

7.07

7.07

7.07

5.36

5.36

7.56

7.56

7.56

7.56

7.56

5.55

7.25

7.25

7.25

4.42

6.01

6.01

6.01

6.73

6.73

6.01

6.01

6.01

2.51

3.62

3.62

3.62

4.12

4.12

3.62

3.62

3.62

3.62

.00462
2.89

.00672
2.79

.00660
2.79

.00447
1.50

.00234
1.50

.00210
1.20

.00186
1.20

.00172
1. 01

.00157
1. 01

.00413
2.54

.00669
2.54

.00635
2.28

.00601
2.28

.00371
.91

.00141
.91

.00371
2.28

.00557
1.95

.00513
1.95

.00513
1. 95

.00317
.78

.00121
.78

.00121
.78

.00095
.45

.00069
.45

.00121
.89

.00174
.89

.00174
.89

.00174
.89

.00174
.89

.00134
.48

.00142
.82

.00191
.82

.00191
.82

.00131
.30

.00116
.56

.00161
.56

.00161
.56

.00234
.70

.00306
.70

.00234
.56

.00161
.56

.00161
.56

.00095
.10

.00051
.20

.00074
.20

.00074
.20

.00101
.26

.00127
.26

.00101
.20

.00074
.20

.00074
.20

.00074
.20

.00074

.09
237.26

.13
237.49

.04
237.53

.09
237.74
1.10

238.92
.33

239.55
.64

240.25
.23

240.66
.18

240.85
.21

241.36
.17

241. 53
.05

241.83
.11

241. 94
.19

242.26
1.03

243.39
.22

243.88
.06

244.26
.07

244.34
.13

244.47
.16

244.74
.13

244.89
.23

245.17
.03

245.53
.03

245.56
.03

245.68
.06

245.75
.33

246.08
.34

246.48
1.38

247.90
.05

248.36
.01

248.44
1.53

250.05
.86

250.95
.05

251. 52
.01

251.58
.56

252.17
.06

252.24
.09

252.36
.09

252.45
.09

252.56
.30

252.87
.42

253.32
.06

253.84
.01

253.87
.13

254.00
.04

254.06
.03

254.10
.04

254.16
.02

254.18
.06

254.28
.47

254.77
.10

254.91
.02

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
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.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

5.50

5.50

5.50

6.44

6.44

6.07

6.07

5.82

5.82

5.00

5.00

4.83

4.83

5.66

5.66

4.83

4.58

4.58

4.58

5.43

5.43

5.43

4.70

4.70

4.95

4.95

4.95

4.95

4.95

4.21

4.39

4.39

4.39

3.39

3.55

3.55

3.55

2.32

2.32

3.55

3.55

3.55

2.25

2.38

2.38

2.38

1. 84

1. 84

2.38

2.38

2.38

2.38

5.50

9.50

9.50

9.50

5.00

5.00

5.91

5.00

4.37

4.89

4.87

4.19

4.59

4.60

5.68

5.68

4.82

2.79

5.16

6.00

2.99

3.56

3.55

2.35

2.32

1.94

1.63

2.32

2.31

2.35

5.50

5.50

5.50

9.50

9.50

9.50

9.50

9.50

9.50

5.00

5.00

5.00

5.00
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9.50

5.00

5.00

5.00

5.00

9.50
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8.00
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6.00
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5.00
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9.00
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9958.83 248.65 6.08 254.73 71.0 3.62 .20 254.93 .00 2.38 5.00 .00 .00 0 .00

I
I
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Osborn Road Outfall - Pauite Park to Marriott Homes Basin
(osbs610.out)

STORM DRAIN ANALYSIS PLUS

Original version by Los Angeles County Public Works
Portions Copyrighted by CIVILSOFT, 1986, 1987, 1989

Version 00000
Serial Number DOOODDDD

Oct 6, 1997 16:23:11

Input file : OSBS610.DAT
Output file: OSBS610.0UT

INPUT FILE LISTING

Tl STP Papago - 091131. 00 - Recommended Plan Analysis
T2 Osborn Road Storm Drain- Paiute Park to Marriott Homes Basin
T3 6 HR 100 YR Storm - Begin WS @ Basin Peak
SO 10611.07 250.00 1 254.24
R 10906.04 250.30 1 .013
R 11046.85 250.44 1 .013 90.48
R 11700.00 251.09 1 .013 2
TS 11750.00251.14 8 .013
R 12124.15 251.89 8 .013
R 12260.58 252.16 8 .013 93.33
JX 12315.00 252.27 8 2 .013 116.0 253.02 90.00
R 12730.00 253.10 8 .013
TS 12750.00 253.14 7 .013
R 12766.66253.17 7 .013 4.70
R 12785.00 253.21 7 .013
TS 12805.00 253.25 2 .013
R 12850.00 253.83 2 .013
R 13061. 36 256.56 2 .013 7.05
R 13332.60 257.94 2 .013 9.63
R 13594.65 259.25 2 .013 10.37
R 14000.39 261.26 2 .013 95.67
JX 14005.00 261.26 2 .013 13.0 262.28 90.00
R 14528.73 263.92 3 .013 90.67 2
JX 14530.00 263.92 3 .013 13.0 264.67 90.00
R N777.84265.16 6 .013
R 14648.00 265.51 6 .013 90.67
R 14892.54 265.74 6 .013
SH 6

SP
WATER SURFACE PROFILE - CHANNEL DEFINITION LISTING

CARD SECT CHN NO OF AVE PIER HEIGHT 1 BASE ZL ZR INV Y(l) Y(2) Y(3) Y (4) Y(5) Y(6) Y(7) Y(8) Y(9) Y(10)CODE NO TYPE PIERS WIDTH DIAMETER WIDTH DROP

CD 1 3 0 .00 3.00 9.00 .00 .00 .00
CD 2 4 4.00
CD 3 4 3.50
CD 4 4 2.00
CD 5 3 0 .00 3.00 4.19 .00 .00 .00
CD 6 4 3.00
CD 7 3 0 .00 3.00 4.50 .00 .00 .00
CD 8 4 5.50

WATER SURFACE PROFILE - TITLE CARD LISTING
HEADING LINE NO IS -

STP Papago - 091131. 00 - Recommended Plan Analysis
HEADING LINE NO 2 IS -

Osborn Road Storm Orain- Paiute Park to Marriott Homes Basin
HEADING LINE NO IS -

6 HR 100 YR Storm - Begin WS @Basin Peak

WATER SURFACE PROFILE - ELEMENT CARD LISTING
ELEMENT NO IS A SYSTEM OUTLET *

U/S DATA STATION INVERT SECT W S ELEV
10611.07 250.00 1 254.24

ELEMENT NO IS A REACH
U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H

10906.04 250.30 1 .013 .00 .00 .00 0ELEMENT NO 3 IS A REACH
U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H

11046.85 250.44 1 .013 .00 90.46 .00 0ELEMENT NO IS A REACH
U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H

11700.00 251.09 1 .013 .00 .00 .00 2ELEMENT NO IS A TRANSITION
U/S DATA STATION INVERT SECT N

11750.00 251.14 8 .013
ELEMENT NO IS A REACH

U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
12124.15 251.89 8 .013 .00 .00 .00 1ELEMENT NO 7 IS A REACH

U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
12260.56 252.16 8 .013 .00 93.33 .00 0ELEMENT NO IS A JUNCTION

U/S DATA STATION INVERT SECT LAT-1 LAT-2 N Q3 Q4 INVERT-3 INVERT-4 PHI 3 PHI 4
12315.00 252.27 6 2 0 .013 116.0 .0 253.02 .00 90.00 .00

ELEMENT NO 9 IS A REACH *
U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H

Kimley-Hom and Associates, Inc.lKVL Consultants, Inc. E-16
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RADIUS ANGLE ANG PT MAN H
.00 .00 9.83 1

RADIUS ANGLE ANG PT MAN H
.00 .00 4.70 0

RADIUS ANGLE ANG PT MAN H
.00 .00 .00 1

RADIUS ANGLE ANG PT MAN H
.00 .00 7. 05 1

.00.00.00

RADIUS ANGLE ANG PT MAN H
.00 .00 .00 0

RADIUS ANGLE ANG PT MAN H
.00 .00 95.67 1

RADIUS ANGLE ANG PT MAN H
.00 .00 10.37 1

N
.013

.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

N
.013

ELEMENT NO 13 IS A TRANSITION
U/S DATA STATION INVERT SECT

12805.00 253.25 2

ELEMENT NO 11 IS A REACH
U/S DATA STATION INVERT SECT

12766.66253.17 7
ELEMENT NO 12 IS A REACH •

U/S DATA STATION INVERT SECT
12785.00 253.21 7

ELEMENT NO 10 IS A TRANSITION
U/S DATA STATION INVERT SECT

12750.00 253.14 7

12730.00 253.10

ELEMENT NO 16 IS A REACH
U/S DATA STATION INVERT SECT

13332.60 257.94 2
ELEMENT NO 17 IS A REACH •

U/S DATA STATION INVERT SECT
13594.65 259.25 2

ELEMENT NO 15 IS A REACH
U/S DATA STATION INVERT SECT

13061.36 256.58 2

ELEMENT NO 14 IS A REACH
U/S DATA STATION INVERT SECT

12850.00 253.83 2

ELEMENT NO 18 IS A REACH
U/S DATA STATION INVERT SECT

14000.39 261.28 2I
I
I
I
I

ELEMENT NO 21 IS A JUNCTION
U/S DATA STATION INVERT SECT LAT-1 LAT-2 N Q3 Q4 INVERT-3 INVERT-4 PHI 3 PHI 4

14530.00 263.92 3 4 0 .013 13.0 .0 264.67 .00 90.00 .00
THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN THE PREVIOUS INVERT ELEV -WARNING
THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN THE PREVIOUS INVERT ELEV -WARNING
WARNING - ADJACENT SECTIONS ARE NOT IDENTICAL - SEE SECTION NUMBERS AND CHANNEL DEFINITIONS

ELEMENT NO 22 IS A REACH
U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H

14777.84 265.16 6 .013 .00 .00 .00 0

.* WARNING NO.2 ** - WATER SURFACE ELEVATION GIVEN IS LESS THAN OR EQUALS INVERT ELEVATION IN HDWKDS, W.S.ELEV = INV + DC

MAN H
2

PHI 4
.00

ANG PT
90.67

ANGLE
.00

PHI 3
90.00

RADIUS
.00

RADIUS ANGLE ANG PT MAN H
.00 90.67 .00 0

RADIUS ANGLE ANG PT MAN H
.00 .00 .00 0

W S ELEV
.00

N
.013

N
.013

N
.013

INVERT SECT
265.74 6

INVERT SECT
265.74 6

NOW BEGINNING

STATION INVERT SECT
14528.73 263.92 3

WATER SURFACE PROFILE - ELEMENT CARD LISTING.
ELEMENT NO 23 IS A REACH

U/S DATA STATION INVERT SECT
14848.00 265.51 6

ELEMENT NO 19 IS A JUNCTION
U/S DATA STATION INVERT SECT LAT-1 LAT-2 N Q3 Q4 INVERT-3 INVERT-4

14005.00 261.28 2 4 0 .013 13.0 .0 262.28 .00
THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN THE PREVIOUS INVERT ELEV -WARNING
THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN THE PREVIOUS INVERT ELEV -WARNING
WARNING - ADJACENT SECTIONS ARE NOT IDENTICAL - SEE SECTION NUMBERS AND CHANNEL DEFINITIONS

ELEMENT NO 20 I S A REACH •
U/S DATA

ELEMENT NO 24 IS A REACH
U/S DATA STATION

14892.54
ELEMENT NO 25 IS A SYSTEM HEADWORKS

U/S DATA STATION
14892.54

NO EDIT ERRORS ENCOUNTERED-COMPUTATION ISI
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I

*************.****** ••••••• ***.** •• ***.* •••• ***** •••••*****************.*******.***.**************.*.**.****_. __ •• - ••• _••• -._.-._.-

WATER SURFACE PROFILE LISTING
STP Papago - 091131. 00 - Recommended Plan Analysis
Osborn Road storm Drain- paiute Park to Marriott Homes Basin
6 HR 100 YR Storm - Begin WS @Basin Peak

DEPTH W.S. Q VEL VEL ENERGY SUPER CRITICAL HGT/
OF FLOW ELEV HEAD GRD.EL. ELEV DEPTH DIA

SF AVE HF NORM DEPTH

NO AVBPR
PIER

I
I
I
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STATION

L/ELEM

10611. 07
294.97

10906.04
140.81

11046.85
653.15

11700.00
TRANS STR

11750.00
374 .15

12124.15
136.43

12260.58
JUNCT STR
12315.00

415.00
12730.00

TRANS STR
12750.00

16.66
12766.66

18.34
12785.00

TRANS STR
12805.00

45.00
12850.00

211. 36
13061.36

271.24
13332.60

262.05
13594.65

314.93
13909.58

90.81

INVERT
ELEV
SO

250.00
.00102
250.30
.00099
250.44
.00100
251.09
.00100
251.14
.00200
251.89
.00198
252.16
.00202
252.27
.00200
253.10
.00200
253.14
.00180
253.17
.00218
253.21
.00200
253.25
.01289
253.83
.01301
256.58
.00501
257.94
.00500
259.25
.00500
260.83
.00500

4.24

4.90

5.38

6.94

6.89

7.36

7.72

9.36

8.73

8.47

8.49

8.50

8.47

8.03

5.85

5.21

4.60

4.00

254.24

255.20

255.82

258.03

258.03

259.25

259.88

261. 63

261.83

261.61

261.66

261. 71

261.72

261. 86

262.43

263.15

263.85

264.83

188.0

188.0

188.0

188.0
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188.0

72.0

72.0

72.0

72.0

72.0

72.0
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72.0

72.0

72.0

72.0

7.03

7.03

7.03

7.03

7.91

7.91

7.91

3.03

3.03

5.43

5.43

5.43

5.73

5.73

5.73

5.73

5.73

5.73

.77
.00327

.77
.00327

.77
.00327

.77
.00320

.97
.00313

.97
.00313

.97
.00180

.14
.00046

.14
.00156

.46
.00267

.46
.00267

.46
.00259

.51
.00251

.51
.00251

.51
.00251

.51
.00251

.51
.00250

.51
.00233

255.01
.96

255.97
.46

256.59
2.14

258.80
.16

259.00
1.17

260.22
.43
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.10

261.78
.19

261. 97
.03

262.07
.04

262.12
.05

262.17
.05

262.23
.11

262.37
.53

262.94
.68

263.66
.66

264.36
.79

265.34
.21

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

2.38

2.38

2.38

2.38

3.84

3.84

3.84

2.33

2.33

2.00

2.00

2.00

2.57

2.57

2.57

2.57

2.57

2.57

3.00

3.00

3.00

5.50

5.50

2.68

2.84

2.63

1. 86

1.86

2.48

2.49

2.49

2.49

3.00

3.00

3.00

3.00

5.50

5.50

5.50

5.50

5.50

3.00

3.00

3.00

4.00

4.00

4.00

4.00

4.00

4.00

BASEl
10 NO.

9.00

9.00

9.00

9.00

.00

.00

.00

.00

.00

4.50

4.50

4.50

.00

.00

.00

.00

.00

.00

ZL

ZR

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
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o

o

o

o

o
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o
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14000.39 261.28 3.72 265.00 72.0 5.91 .54 265.55 .00 2.57 4.00 .00 .00 .00JUNCT STR .00000 .00193 .01
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Appendix F 

Draft Comments and Responses
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Draft Plan Set

Recommended Plan Report

Comments from H. Scott Clement:

This appendix lists the comments received by Kimley-Horn and Associates, Inc. (KHA) from the
Flood Control District of Maricopa County (the District) and the Steering Committee after the draft
submittal, and the responses by KHA.

F-1

Modeling of the existing system has shown that the stonn drain would provide
approximately 2-year protection over the entire study basin. The District has subsequently
provided direction that the Osborn Road outfal1 shal1 be designed for the 10-year design
stonn and connected to the existing stonn drain at Civic Center Boulevard. The District and
the City of Scottsdale will detennine the final design.

1) On page 2-7, the statement is made that the existing storm drain in Osborn Road has most of
the capacity necessary to convey the 10 year runoff. This statement needs to be quantified. If
it is not possible to quantify the capacity a range for capacity should be provided with the
corresponding event frequency.

2) On page 3-8, Table 3-3 you have provided a line item for utility relocations. Please provide
backup documentation indicating the cost utilized for each type of utility relocation and its units.

IThe tables developed for detennining an opinion of probable cost for utility relocations are
provided in Appendix C.

Appendix F • Draft Comments and
Responses

Kimlay-Hom and Associates, Inc.lKVL Consultants, Inc.
STP Papago Regional Flood Control Projecl- Recommended Plan
Appndxf.doc

1) In general each sheet should have the notes set up with two main headings: REMOVE and
CONSTRUCT. Under each of these headings the major items of removal and construction
should be listed and this should include utility relocations that will be performed by the
contractor (water service, sewer service, SRP irrigation, etc.). For this level of effort in the plan
set we do not expect that these items for removal and construction be tied down to station
numbers and quantities.

IA table has been created on each of the plan sheets showing REMOVE, CONSTRUCT, and
RELOCATE sections.

2) Many of the notes do not have a corresponding number on the plan view and the numbers on
plan sheets have no corresponding note.

IThis has been corrected on the plan set.
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3) The proximity of the proposed storm drain to numerous existing parallel utilities is of a concern
to the District. Including the wall thickness, manhole bases and variance of actual locations, the
proposed storm drain could be in conflict at numerous locations. Please review and provide
recommendation.

The two stonn drain alignments were designed to provide as much space as possible
between parallel utilities. In some areas there is less space available than what is desired
by the utility owners. Costs associated with relocating existing utilities within a zone of
influence as defined in the body of the report have been accounted for in the utility budget.
The final design should include an adjustment in the stonn drain alignment coordinated with
the utility owners.

4) There are numerous instances where the proposed new storm drain is within 3 to 5 feet of an
existing waterline. Depending on the type of waterline pipe material, for example ACP, this
could pose a safety hazard to the contractor and could require a shutdown of the waterline and
by-pass. In these instances, the type of waterline pipe material needs to be determined and if it
is found to be ACP, a shutdown and by-pass might be required.

IAs these plans are a planning document and not construction plans, material identification
and verification shall be the responsibility of the final design engineer.

5) The plans do not show the location of any of the junction structures. Please indicate these in
the plan and profile views.

Existing and proposed stonn drain laterals are shown on the plans. Flow increments in the
hydrology show up as additional junctions in the STORM Plus file. Since the stonn drain is
designed for the entire contributing watershed, these may be future connections to the
storm drain and are not shown on the plans.

6) The profile views should include the locations of all crossing utility lines. In those cases where
the elevations of the utilities are not known, and the utilities cross the proposed storm drain,
they should be noted as such.

IAll utility lines, with the exception of services, are shown in the profile in their approximate
location.

Comments from Afshin Ahouraiyan:

General

1) The flows used in the STORM Plus program do not match the flows form the HEC-1 models.
The flows should be the same between the two programs.

IDue to the iteration process, the updated HEC-1 flows did not make it to the STORM Plus
design for the draft submittal. All flows match in the final submittal within 10%.

2) The routing cards in the proposed conditions should reflect the proposed structures. An
example is that the HEC-1 model utilizes trapezoidal shapes for the routings of the flow in Oak
Street. whereas the proposed structure is a pipe system and, therefore, should have circular
configuration in the routing card. This is the same case for the system in 66th Street.

Some reaches have routing both in pipes and in the street. Comment cards have been
added to the model to better explain this. Street flow is modeled as a trapezoid and pipes
8S circular conveyances. All routing reaches and conveyance mechanisms have been
rechecked to verify that the proposed structures are reflected in the model.

I
Kimley-Hom and Associatas, Inc.1KVl Consultants, Inc.
STP Papago Regional Flood Control Projecl- Recommanded Plan
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Technical

1) The flow splits used in the HEC-1 model after the detention basins for the Osborn Road
improvements need to be explained. An analysis is required as to how these values are
calculated.

All backup calculations for the detention basins are provided in this report. In general, flow
splits were sized by the outlet works at each basin. In the HEC-1 model, diversion cards
were used where Qpip is the flow leaving the basin in a pipe and Qspl is the flow that spills
over the top of the basin and sheet flows over land. Comment cards have been added to
the model to better explain this.

2) It is recommended that the three hydrograph flows at 66th Street are added first and then the 10-
year flows diverted in the pipes.

There are two types of flow going east on Oak Sf. at 66th St., pipe flow and street flow.
When the street flow reaches 66th Sf. it is combined with street flow from the north and the
combined flows are conveyed in the street south to the Auto Park. The Auto Park basin
outlets to a pipe flowing north that is then combined with the pipe flow in Oak Sf. These
combined pipe flows are then routed east along Oak Sf. to Indian Bend Wash. Comment
cards have been added to the model to better explain this.

I
I
I
I

3) Explain in the model that the culverts out of the Auto Mall detention basin under, McDowell
Road will be plugged up at both ends during the construction phase of this project.

IA comment was added to the model, there is also a note to that effect on the plans.

4) I also request that a meeting be set up with the consultants' hydrologist as the logic behind the
hydrology modeling for the area after the Paiute Park Detention Basin for the Osborn Road
proposed improvements is difficult to follow.

IA meeting was held on 9/9/97 and these questions were addressed.

Comments from Raj Shah:

General

The design calls for the utilization of the existing pipe at locations where it is possible and
the existing pipe has the required capacity. The alignment has been adjusted to minimize
existing pipe removal. Where existing pipe is to be removed, the pipe size is generalfy
small and the costs should be determined as part of the final design.

1) The removal of existing pipe will be expensive due to large pipe sizes. There are so many
utilities involved and the trench excavation will be almost vertical. Also, with the new regulation
of backfilling the trench up to top of pipe with 1 sack slurry backfill, the contractor will not know
how hard that slurry backfill is around the existing pipe, so the contractor will bid higher for
removing existing pipes.

2) The cost of the pipe installation will increase as the depth of trench increase because the
contractor would have to bring special box plates to satisfy OSHA requirements for depths of
20' and more.

IThe Oak Street Alignment has been adjusted to decrease the depth to invert.

F-3Kimley-Hom end Associates, Inc.lKVL Consultants, Inc.
STP Papago Regional Flood Control Project - Reccmmended Plan
Appndxf.doc
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The District has directed that the Osbom Road outfall shall be designed for the 10-year
design storm and connected to the existing storm drain. Therefore, this comment is no
longer an issue.

9) The channel grading will be necessary from pipe outlet at IBW and Osborn Road to elevation
below 1210' to daylight the storm drain.

The District has directed that the Osborn Road outfall shall be designed for the 10-year
design storm and connected to the existing storm drain. Therefore, this comment is no
longer an issue.

F-4
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3) The junction structures from pipe to box to pipe will increase the design and construction cost
since it will require special design and construction techniques.

ICast in place transition structures are often less expensive to construct than pre-cast
junction structures. Boxes were used when required to avoid existing utilities.

4) The manhole construction for the 20' or deeper pipe may have to be special design.

IAlignments have been adjusted to minimize the depth to invert where possible. Special
design if needed should be addressed in the final design.

0';' The manhole construction for the dual box culvert will increase the project cost.
\ single pipe size would require only one manhole and cheaper to construct.
\ '

"-.,'-"--.......~ox culvert has been used where cover is insufficient for pipe. .,._ .

......"'·~..,.,"'=, __..,>,_,._.."''''h',.~'_'''''''".,.-, .•"..,_.._:.C,_ . ","" _".,. _... . __ ",_,,". " ""':"_ ',,',' ' __ ' ,," '," ; .. " ",'_" ;', .. ' .. ' _. '_._\ ' ._.. ,.. ,.«,o,p"'~_.,.~",_,r"'"

6) The double box culvert wlil requireopeniiigs'everyscfliiafiY'feeftoequalize the flow. This will
require a special design.

IThis comment should be addressed in the final design.

7) The month dry-out period may increase the cost of pipe installation.

IThe contractor has the option of boring under the canal when it is in use or removing and
replacing the canal. The final designer and the contractor should coordinate with SRP.

8) At pedestrian bridge, low clearance and side slope at IBW outlet will increase cost of removing
84" pipe through that vicinity. The contractor may take a risk of jeopardizing the bridge pier.
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Osborn Road Storm Drain Outfall

The District has directed that the Osborn Road outfall shall be designed for the 10-year
event and connected to the existing storm drain. The 10-year storm drain and basin system
will be designed as before the change was made. The District and the City of Scottsdale will
determine the final design.

Consideration has been given to utilizing the existing storm drain in Osborn Road, from
Civic Center Blvd. to Indian Bend Wash. Each of the above benefits demonstrate that
utilizing the existing storm drain would translate to cost savings. However, it should be
noted that the existing storm drain does not have the capacity to convey the 10-year event
for the entire basin.

2) The alternate basin site shall be evaluated if the Paiute basin does not have adequate capacity
to store enough flow to reduce the peak in order to utilize the existing 72" and 84" pipe east of
Civic Center Blvd. The alternate should evaluate the cost of purchasing additional basin site
versus cost of removing and replacing the existing 72", 84" pipes and 7' X 5' box culvert and
other costs associated with it.

F-5

1) Consideration shall be given to utilizing existing 84" and 72" pipes that are already in ground
from Civic Center Blvd. To Indian Bend Wash. The following are some of the obvious cost
savings related to using existing pipes:

Do not have to demolish and construct existing outlet structure.

Do not have to install new 102" RCP

Do not have to purchase additional TCE or r/w

Do not have to disrupt traffic on Osborn Road, Miller Road, 75th Street, and Civic Center Blvd.

Do not have to relocate any. utilities, especially fiber optic cables for hospital.

Do not have to disrupt traffic to Scottsdale Memorial Hospital and Baseball Stadium.

Do not have to jeopardize pedestrian bridge structure at the outlet structure.

Do not have to abandon existing 8'X5' RCB, 84" pipe and 72" pipe.

Do not have to demolish existing pavement.

Do not have to disconnect and re-connection the existing lateral storm drain connections.

Do not have to re-grade channel at Indian Bend Wash (IBW) outlet. (From pipe outlet to
daylight elevation of 1214).

3) Since the cost of an additional basin and removing and replacing existing pipe is extremely high,
City of Scottsdale should accept the lesser frequency storm drain due to the downstream pipe
constraint. The consultant shall analyze the design frequency (Le., 2-yr, 10-yr, etc.) related to
utilizing the existing 72" and 84" pipes east of Civic Center Blvd. City of Scottsdale shall
consume the increment cost of upgrading pipes or accept a lower frequency storm drain.

Analysis of the existing storm drain has shown that it will provide approximately 2-year
protection over the entire study basin. The District has directed that the Osborn Road outfall
shall be designed for the 10-year design storm and connected to the existing stonn drain.
Slope constraints dictate that a portion of the existing system be replaced with the new
storm drain.

4) Show any additional rights-of-way or TCE may need to be purchased to construct the storm
drain.

IDrainage easements are identified surrounding the structures. Larger temporary
construction easements are also identified.

Kimley·Hom and Associates. Inc.lKVl Consultants, Inc.
STP Papago Regional Flood Control Project - Recommended Plan
Appndxf.doc
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5) The conflicting utilities shall be avoided by adjusting the pipe profile. The consultant has
reduced the pipe sizes to avoid the utilities. This may not be an hydraulically good approach.
Try to adjust the upstream and downstream storm drain profile to avoid the utilities.

Consideration has been given to the vertical alignment with respect to existing utilities.
Existing sewer lines have been given the highest priority. Additional conflicts will be
resolved by relocating the utility. Costs associated with relocating existing utilities within a
zone of influence as defined in the body of the report have been accounted for in the utility
budget. The final design should include coordination of adjustments in the storm drain
alignment with the utility owners. The plans show the hydraulic grade line, including any
constriction and transitions, such that it meets the District's criteria.

6) From Sta. 52+00 to Sta. 84+00, keep the pipe north of the existing pipe to avoid removal cost of
existing pipes.

I
At locations west of station 64+00, the recent installation of an APS electric conduit and
underground facilities reduces the space between it and the sewer line such that placing the
required pipe would almost certainly require replacement of the utility boxes.

7) From 5ta. 72+50 to 5ta. 92+00, change the pipe profile to avoid the 8" 55. If you adopt the
comment #6, we may not have to worry about crossing this 8" 55 at Sta. 81 +.

At locations west of station 64+00, the recent installation of an APS electric conduit and
underground facilities reduces the space between it and the sewer line such that placing the
required pipe would almost certainly require replacement of the utility boxes. Since
adequate space between the underground vault and the sewer does not exist at 70th street,
crossing to the north side would require one additional sewer crossing.

8) Provide length of curve, radius and degree of curve at each of the curve.

ICurve information has been placed on the plans.

9) At Sta. 112+, the box culvert is very close to the foundation of the transmission tower. Please
check.

IThe road along the 64th Street alignment is being designed by Parsons Brinkerhoff. The
utility should be relocated or alignment shall be adjusted in final design if necessary.

10) Evaluate lowering the Paiute Park basin by another 6" to 12" to provide additional storage and
also to provide lower pipe outlet elevation of the pipe at Sta. 106+45. By lowering this
evaluation and adjusting the pipe slope upstream, we may be able to avoid the 8" SS at Sta.
127+. Or recommended solution would be to adjust the profile without changing pipe diameter
to avoid the 8" SS line. The other solution is to cut and plug the sewer line at Sta. 127+ and
connect the north portion with the SS line shown north of the storm drain at Sta. 133+. Please
check.

IPaiute Park basin has been lowered to create additional storage. The profile has been
adjusted to minimize depth to invert while meeting cover requirements.

11) What is the purpose of the 3' staggered retaining wall around north and south side of detention
basin? Why not callout 3' straight retaining wall?

IThe staggered retaining walls have been replaced with a straight retaining wall.

12) Since we have 5' or more of cover, Sta. 115+ Sta. 122, why not use pipe instead of box culvert?
The pipe is hydraulically more efficient, cheaper and easier to install than a box culvert.

IThe box culvert has been replaced with a pipe from Station 117+00 to Station 122+. From
station 115 to 117 a box culvert is needed due to cover restrictions.

I
I
I
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Oak Street Storm Drain Outfall

13) Provide a low flow channels or pipes (swales) inside both of the detention basins so that for
smaller events, the flow will not inundate ball fields.

4) From 5ta. 43+, the storm drain is extremely close to the 20" W. The solution would be to either
protect in place 2" G and shift the storm drain south to keep it away from 20" W. Please check.

1) The storm drain box culvert is extremely close to the 18" IRR line, and 18" waterline. One or the
other may need to be relocated.

F-7

The storm drain alignment leaves as much space as possible between parallel utilities.
Costs associated with relocating existing utilities within a zone of influence as defined in the
body of the report have been accounted for in the utility budget. The final designer and the
contractor should coordinate with the utility owners.

The wide box culvert has been replaced by a single pipe (see next comment). Adequate
spacing now exists in this area. Costs associated with relocating existing utilities within a
zone of influence as defined in the body of the report have been accounted for in the utility
budget. The final designer and the contractor should coordinate with the utility owners.

14) Is the 55 manhole shown on Paiute Park DB watertight?

IAs this is a planning document and not construction plans, the manhole design shall be
determined during the final design.

The storm drain alignment leaves as much space as possible between parallel utilities.
Costs associated with relocating existing utilities within a zone of influence as defined in the
body of the report have been accounted for in the utility budget. The final designer and the
contractor should coordinate with the utility owners.

2) The box culvert size downstream of 5ta. 28+, at few locations does not meet District's HGL
criteria.

IBox sizes and invert elevations have been adjusted to meet the District's criteria.

3) To avoid 18" IRR, at 5ta. 24+, we may have to remove 18" Wand upgrade 8" W to 24" Wand
shift the storm drain north, away from 18" IRR. Please check.

15) Identify the rights-of-way needed at the Marriott Garden Homes DB to modify the grading.

IA drainage easement is identified surrounding the basin. A larger temporary construction
easement is also identified.

There are no recreational uses proposed in the Marriott basin. The soccer field in Paiute
Park is protected by a pre-treatment basin to the west. This will avoid flooding of the field
during small events. These conceptual grading plans should be detailed during final
design.

5) From 5ta. 43+, use single pipe then a double box culvert because it will be easy to install pipe
than double box culvert and also, it is cheaper to build one manhole than a double manhole.
The double box culvert would require a flow equalizing openings every so many feet to keep the
flow equal on each box. This will increase construction cost. The pipe is more efficient and
cheaper to construct. Also, the junction box at 5ta. 81+00 would be cheaper and easier to build
for the pipe. Also, if for any reason jacking/boring were the preferred construction method to be
chosen to pass under the cross cut canal, then pipe would be much cheaper. /~

IA single pipe has been designed for the portion of the Oak Street outfall between 43+00

and73+00~'!2~5!:d!~!..~~.~,~'!!!,er~~~~~:>~~c?::,::'~~rictio.!!s.
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6) From Sta. 53+. the storm drain is extremely close to 20" Wand 24" IRR Lines. The solution
would be to relocate 2" G line and keep the storm drain on south half of the Oak Street.

Although the pipe sizes are commercially available according to Ameron, Inc., they are not
usually held in stock. Thus, they would be more expensive. Pipes will be designed with 6
inch increments where possible. In some locations, hydraulics dictate an odd size so that
hydraulic jumps and high velocity supercritical flow can be avoided.

The wide box culvert has been replaced by a single pipe (see previous comment).
Adequate spacing now exists in this area. Costs associated with relocating existing utilities
within a zone of influence as defined in the body of the report have been accounted for in
the utility budget. The final designer and the contractor should coordinate with the utility
owners.

7) At Sta. 81+00. why is the storm drain 25' deep? The lateral coming from south of 66th Street
can also be raised at least 5' to 6'. Please consider changing the profile upstream and//
downstream of Sta. 81+00 to bring the storm drain close to 20' depth. /

IThe Oak Street Alignment has been adjusted to decrease depth to invert where possible.
The inverts ofboth the lateral and main line have been raised approximately 6 feet.

8) Please bring the 66th Street lateral at some radius instead of 90 degree. )

IA 90.00' radius has been applied at 66th Street. Additional costs will be incurred due to the
replacement of the sidewalk and waterline.

9) Change the pipe and box sizes to next bigger size that is widely available and does not require
special design.

F-8

10) Evaluate reducing the slope of pipe from Sta. 82+00 to 94+00. This will bring the storm drain a
few feet higher and reduce some excavation and at same time use pipe capacity more
efficiently. The pipe is shown partially full.

IThe Oak Street outfall has been adjusted to decrease depth to invert where possible.

11) Also. reduce the slope of the lateral coming in at Sta. 94+00.

IThe Oak Street outfall has been adjusted to decrease depth to invert wbere possible. The
invert of the 64th Street lateral has been raised approximately 1.5 fe~

12) At Sta. 121+, the storm drain is encroaching into the Arizona Army National Guard's rights-of
way. Also. the storm drain crosses two waterlines around this location. Evaluate re-directing
storm drain at Sta. 120+00 toward the north half of the street. This will avoid purchasing
additional rights-of-way and avoid the utility conflict.

IThe angle point of 121+32.78 has been moved east so that the storm drain lies completely
within the right-of-way. A temporary construction easement is also identified.

13) At Sta. 130+00. identify additional rights-of-way needed to construct the inlet structure and
storm drain.

IA proposed drainage easement is identified surrounding the structure. A larger temporary
construction easement is also identified.

14) At Hubble Street. identify additional rights-of-way needed to construct the inlet structure and
storm drain.

IA proposed drainage easement is identified surrounding the structure. A larger temporary
construction easement is also identified.

Kimley-Hom and Associates. Inc./KVl Consultants, Inc.
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Hydraulics

Comments from Richard Harris:

15) Evaluate reducing the slope of the 66th Street lateral. This will reduce the excavation cost and
also, utilize the full capacity of the pipe. The junction of Oak Street main line with 66th Street
lateral is shown 25' deep. Please check.

IThe Oak Street outfall has been adjusted to decreas.e depth to invert where possible. The
invert of the 66th Street lateral has been raised approximately 6 feet.

16) At the Auto mall basin, identify rights-of-way needed to modify the basin grading.

IA proposed drainage easement is identified surrounding the structure. A larger temporary
construction easement is also identified.

1) Based on the plans, the outlet elevation of the Oak outfall at the IBW (1206.5') is lower than the
adjacent existing ground (1209.8', est.). To ensure positive drainage, a channel will need to be
constructed from the outlet to a point within the IBW which is lower in elevation than the outlet.
Please address.

IThe invert specified on the plans matches the invert of the existing structure. No changes
have been made to the grading of Indian Bend Wash.

2) Based on the plans, the outlet elevation of the Osborn outfall at the IBW (1214.6') is lower than
the adjacent existing ground (1222.0', est.). To ensure positive drainage, a channel will need to
be constructed from the outlet to a point within the IBW which is lower in elevation than the
outlet. Please address. The current plan does not show any elevation contours within the IBW
which are low enough.

IThe invert specified on the plans matches the invert of the existing structure. No changes
have been made to the grading of Indian Bend Wash.

3) When the beginning tailwater for the Oak outfall is made 2' higher than the soffit elevation, per
FeD analysis of the IBW during concurrent flooding, the calculated HGL at the Miller Road
manhole is above the ground, and this condition extends over 1000' up-drain. However, this
condition is not carried into the region of the Auto mall basin since the calculated HGL elevation
at that point is 1267.21', below the basin rim. Consider increasing the~ size of the 66th

Street lateral in order to save money (over the box culvert listed in the STORM Plus model), and
meet both the FEMA and storm drain project design criteria. Further cost savings could be
realized if the transition at Station 82+29 (STORM Plus ID) were moved downstream to a point
below the junction, and the manhole at Station 81+00 moved upstream to the junction of the
main pipe and the 66th Street lateral. By doing this the type of junction needed could be
changed from "special design junction box" to a regular junction box, saving nearly $30,000.00.

The box culvert in 66th Street has been removed, and replaced with a smaller diameter
pipe, due to the capacity increase in 64th Street. The junction at 82+29 represents flows
into the system west of the intersection of 66th Street and flows from the north side of 66th

Street. Moving the junction to the east side of the intersection would raise the HGL in the
lateral and would not accurately demonstrate flows into the system from the north and east.
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6) For the STORM Plus model oak6100.dat, the section number for Station 95+02.68 should be 5
per the plans, not 4. Also the number of manholes should be 2. Please correct.

4) The invert elevation of the connector pipe at Station 15+01.52 on Sheet 3 is l' lower then the
respective invert in the STORM Plus model. Please rectify.

All STORM Plus cards give the upstream station of the element. Therefore the cross
section id from 94+11.76 to 95+02.68 should be a 4 and the number ofmanholes should be
one. The plans and model have since been modified to reflect design changes.

The updated hydraulics show only a very small portion of the system is supercritical flow.
Where final design velocities exceed 20 ft/sec, the District should specify additional cover
on the concrete reinforcement.

F-10

7) Per the plans for the Oak Main Line, the first 1800' long segment of the box culvert should be
modeled using Section 2, not Section 1. Please correct.

IThe plans have been modified to reflect the proper box sizes.

8) Although the goal for the proposed design is to provide subcritical flow conditions throughout
both systems, the output of the Oak Main Line shows supercritical flow at several locations and
hydraulic jumps occurring at two locations. Please address potential flow instability in the
design.

5) Between the Oak Street Main Line STORM Plus model, Stations 67+77.26 and 74+18.13, there
is only 1 manhole per the plans, not 3 as shown on the model. Please correct.

All STORM Plus cards give the upstream station of the element. Therefore the three
manholes refer to the element between 57+36.03 to 67+77.26. The plans and model have
since been modified to reflect design changes.

Existing and proposed stonn drain laterals are shown on the plans. Flow increments in the
hydrology show up as junctions in the STORM Plus file. Since the stonn drain is designed
for the capacity in basin, these may be future connections to the stonn drain and are not
shown on the plans. The overflow lateral from the irrigation structure is not the junction
shown in STORM Plus, as no stonn water is conveyed in the irrigation line.

9) Per the plans for the 66th Street lateral, the first 2150' segment of the system is a 54" pipe, not a
box culvert as modeled. Please rectify both plans and model. Also, the number of manholes at
station in the model should be corrected as follows: 1 manhole at Station 20+31.69; 2
manholes at Station 21+90.27; 1 manhole at Station 26+70.00.

The box culvert in 66th Street has been removed, and replaced with a smaller diameter
pipe, due to the capacity increase in 64th Street. All STORM Plus cards give the upstream
station of the element. The model has been changed to reflect the proper number of
manholes. Since manholes can not be placed on junction cards, manholes are placed on
the nearest reach. The plans and model have since been modified to ref/ect design
changes.

10) Per the plans for the Osborn outfall, the model should be revised to include JX record for the
42" pipe proposed near Station 12+60, Sheet 21.

IThe design has been updated to use the existing stonn drain east of Miller Rd, therefore
this comment is no longer applicable.

11) It is unclear why there is an extremely short modeled reach within osb6100.dat which uses 5' X
16.75' box culvert (without a pier) between Stations 21+30.29 and 21+31.00. Please explain.

IThe design has been updated to use the existing stonn drain east of Miller Rd, therefore
this comment is no longer applicable.
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19) The plans show a 36" RCP between Stations 81 +71.33 and 82+02 on Sheet 28, while the
STORM Plus model shows a 3.5' X 5' box. Please clarify so that the plans and the model
agree.

IThe plans have been changed to reflect the model which shows a 3' x 8.5' box from station
81+79.55 to station 82+10.55.

20) Per the plans for Station 90+20.00, the Osborn model should be revised to reflect the invert
elevation shown on the plans, or vice versa. Please clarify so that the plans and the model
agree.

IThe plans have been changed to reflect the invert elevations in the model.

12) Per the plans, the size of pipes shown near Station 24+89.78, Sheet 22 of the Osborn Drain are
54" and 42". These do not match the 2' diameter pipe modeled for that location. Why weren't
the larger pipes modeled?

IThe model has been updated to reflect a junction at 25+03.78 with the 54" and the 42"
stonn drains from the north.

13) The Osborn model has a JX record at Station 31+47.51 for a 4' diameter pipe, while the plans
(sheet 23) show an 18" pipe there. Please rectify.

IThe model has been updated to reflect a junction at 31+55. 73 with the 18" stonn drain from
the south.

14) On Plan Sheet 23 there isa proposed 42" RCP shown joining the Osborn outfall near Station
36+15.00, yet the STORM Plus model does not have a JX record to reflect it. Please rectify.

IThe model has been updated to reflect a junction at 36+32.77 with the 72" existing stonn
drain.

15) The Osborn model has a JX record at Station 38+35.00 for a 4' diameter pipe, while the plans
(Sheet 24) show a 5' pipe near there. Please rectify.

I
The model has been updated to reflect a junction at 38+32.29 with the 60" existing stonn
drain. Where laterals do not intersect vertically, a small portion of proposed connector pipe
is shown.

16) The Osborn model should be revised to include the 2 manholes shown on the plans between
Stations 47+10.00 and 38+60.00 (Sheets 24 & 25). Also, there are not manholes between
Stations 48+99.45 and 47+10.00.

IThe model has been revised to reflect the correct manhole numbers.

17) The beginning tailwater used for the storm drain upstream of the Paiute Park Basin (model
osbs6100.dat) should equal the headwater at the inlet of the pipe which empties the basin
(model osb6100.dat) elevation 1256.4'.

IThe tailwater for the south portion of the Osbom stonn drain begins at the peak of the
basin.

18) Per the plans for Station 81+71.33, Sheet 28, the Osborn model should be revised to account
for a transition section there.

IAll STORM Plus cards give the upstream station of the element. The transition structure is
shown by a TS card now at station 81+79.55.

I
I
I
I
I
I
I
I
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Report

1) Figure 2-2 should be revised to reflect the alignment of the Osborn Drain down Catalina Drive.

IThe figure has been revised.

2) Figure 2-2 should be revised to reflect that no section of drain above the Paiute Park Basin is
currently proposed as "Open Channel".

IThe figure has been revised.

3) To improve clarity in the report text, the last paragraph on page 3-6 and the one above it should
be switched.

IThe report has been revised.

21) The plans show a 42" RCP between Stations 90+20 and 90+50 on Sheet 29, while the STORM
Plus model shows a 3.5' X 5' box. Please clarify so that the plans and the model agree. Also,
the plans show a 36" RCP between Stations 90+20 and 90+50 on Sheet 29, while the STORM
Plus model shows a 3.5' X 5' box.

I
The plans showed a 42" RCP between stations 90+20.00 and 90+50.00 on sheet 29. This
has been changed to a 3.5' x 5' box per the model. A 36" RCP between stations 90+20 and
90+50 was not found on sheet 29.

22) There is a JX record in the STORM Plus model at location 123+19.46, although there is nothing
shown on Plan Sheet 32 to reflect any proposed or existing structures. Please rectify.

Existing and proposed storm drain laterals are shown on the plans. Flow increments in the
hydrology show up as junctions in the STORM Plus file. Since the storm drain is designed
for the capacity of the contributing watershed, these may be future connections to the storm
drain and are not shown on the plans.

23) Per Sheet 32 of the plans, there should be a manhole added to model osbs6100.dat between
Stations 123+69.46 and 127+30.00. Also, the two manholes shown in the model at Station
127+72.58 should be removed from the model.

IThe model has been revised.

24) The 48" RCP shown on the plans extending upstream from Station 123+96.46, Sheet 32, is
modeled as a box. Please clarify so that the plans and the model agree.

I
All STORM Plus cards give the upstream station of the element. The structure upstream of
station 123+69.46 is modeled correctly as a 48" pipe. The plans and model have since
been modified to reflect design changes.

25) The plans show a 8' X 3.5' box culvert between stations 127+72.98 and 127+85.00, Sheet 33,
while the STORM Plus model shows a 3' X 4.5' box. Please clarify so that the plans and the
model agree.

IThe plans have been revised to show a 4.5' x 3' box between stations 127+50.00 and
127+85.00. The model and the plans agree.

26) The total width of Section Number 2 as listed in the Osborn model is 2' wider than that shown
on the plans. Please rectify.

IThe plans and model have since been modified to reflect design changes.
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4) The unit cost of rebuilding sidewalk (shown on Table 3-3) is closer to $12.00 per linear foot
(estimated @ $4.00/sf).

ISince the sidewalk in the Auto Park basin is 10' wide we have used a more conservative
estimate which equals $40.00 per linear foot.

Plans

General

1) A note should be included in the plans stating that, "all utilities will be protected in place, unless
otherwise noted on the plans".

IAlthough the plan set is not intended to be a construction document, the comment has been
added.

2) It is not clear from the plans were the location of most of the junction boxes are, since their
locations (found by STORM Plus) on the plans show either a "manhole", a "transition", or simply
a small pipe connected to the main pipe. Where junction boxes and special junction boxes are
indicated by the STORM Plus model, they should labeled and the joining drain should be on
shown the plans, with the proposed invert elevation, size and direction of approach towards the
main pipe labeled.

Existing and proposed stonn drain laterals are shown on the plans. Flow increments in the
hydrology show up as additional junctions in the STORM Plus file. Since the storm drain is
designed for the capacity of the contributing watershed, these may be future connections to
the storm drain and are not shown on the plans.

3) The 8' - 10' lengths of the outlet structures shown for both outfalls at the IBW do not suggest
adequate length for energy dissipaters. It would be useful if these structure sizes were
estimated and drawn more representatively in order to better estimate needed ROWand
identify potential conflicts.

We believe that these considerations should be addressed in the final design stages. We
have included allowances in the cost estimate for improvements at the exit to the
conveyance and easements where necessary. Since we are designing for connection to the
existing structure in the Osborn alignment, additional easement for the outlet works is not
necessary. Since the City of Scottsdale owns the property at the outfall of the Oak Street
alignment, additional easement for the outlet works is not necessary.

4) Show existing lateral pipe inverts for all those pipes which will be joined to a proposed trunk line.
Also, all laterals identified in the models must be shown on the plans.

Existing and proposed stonn drain laterals are shown on the plans. Flow increments in the
hydrology show up as additional junctions in the STORM Plus file. Since the stonn drain is
designed for the capacity of the contributing watershed, these may be future connections to
the stonn drain and are not shown on the plans.

Oak Street Outfall

1) While the cost estimate shows a total of 13 manholes and 19 junction boxes for the Oak outfall,
I counted 35 manholes and 9 junction boxes per the STORM Plus model (not counting what
appear to be "double" manholes where the drain is a double box). The unit cost for a junction
box is seven times greater than a manhole. The cost estimate should be revised.

I
The cost estimate has been updated to separate costs for junction structures, transition
structures and manholes. The plans and model have since been modified to reflect design
changes.

I
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2) Wherever overhead power or tellt~phone lines cross the proposed alignment, a caution note is
needed on the plan.

IAs this is a planning document and not construction plans, construction notes should be the
responsibility of the final design.

3) The plans should show the size, depth, and type (e.g., DIP vs. ACP) for all potentially conflicting
utilities in order to better determine which will need replacing rather than protecting in place.

I
The profiles have been updated to reflect approximate vertical alignment and properties
where information is available. Potholing of existing utilities before construction is
recommended.

4) The slope calculated from the elevations shown on the plans between Stations 30+53.65 and
29+80.65 is closer to 0.0008 ft/ft. Please re-Iabel the plans or change the STORM Plus data.

IThe plans have been corrected to reflect the correct invert at station 32+50.

5) Any proposed connector pipes such as that shown near Station 36+30 should be at least 15" in
diameter. Please rectify.

IThis has been rectified on the plans.

6) Since the Oak outfall between 66th Street and Scottsdale Road is quite deep, a pipe alternative
to the proposed box should be considered to save money.

IA single pipe has been designed for the portion of the Oak Street outfall between 43+00
and 73+00. A box culvert is recommended for use under the canal due to cover restrictions.

7) The 20" water main which runs within 2' of the proposed Oak outfall from Station 43+00 to
Station 55+50, and then across the alignment from 55+50 to 57+00, must be identified as to the
type of material which it is made of in order to be determined if special considerations must be
made during construction.

IThe pipe in question is a concrete pipe per Scottsdale water maps. Potholing of existing
utilities before construction is recommended.

8) A note is needed on the Oak outfall plans stating to relocate or protect in place the 2" gas line
shown running within 2' of the south edge of the drain between Stations 41 +80 and 55+20.

IThe wide box culvert has been replaced by a single pipe (see previous comment).
Adequate spacing now exists in this area.

9) Show existing benchmarks located throughout the study area. It would be useful to have those
which fall within the plans shown and described.

As these plans are a planning document and not construction plans, benchmarl< information
shall be the responsibility of the final design engineer. The report specifies the datum for the
topographic information used in this study.

10) Pipes sized 33" and 57" are atypical and not commercially available. The next larger sizes
should be used.

Although the pipe sizes are commercially available according to Ameron, Inc., they are not
usually held in stock. Thus, they would be more expensive. Pipes will be designed with 6
inch increments where possible. In some locations, hydraulics dictate an odd size so that
hydraulic jumps and high velocity supercritical flow can be avoided.

I
I
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Osborn Road Outfall

The box culvert in 66th Street has been removed from the STORM Plus file, and replaced
with a smaller diameter pipe. due to the capacity increase in 64th Street. The box culvert
was significantly oversized as evidenced by the receding margin between the HGL and the
box culvert flowline. The 54" pipe is undersized, therefore a 72" pipe has been replaced.

11) Under the current design, the 66th Street Lateral STORM Plus model 66th6100.dat, uses a box
culvert to model flows from Station 10+00 to Station 21+57.25, while the plans show a 54" pipe
for that reach. By running the model with the 54" pipe it is evident that the plans must be
mislabeled. Please correct.

We concur with the fact that special inlet considerations will be needed at the inlet to the
64th Street lateral and we believe that these considerations should be addressed in the final
design stages. We have included allowances in the cost estimate for improvements at the
entrance to the conveyance and have shown a drainage easement around the entrance to
allow for the construction ofany improvements.

F-15

1) While the cost estimate shows a total of 7 manholes and 21 junction boxes, I counted 30
manholes and 13 junction boxes per the STORM Plus model (not counting what may be
"double" manholes where the drain is a double box). The unit cost for a junction box is seven
times greater than a manhole. Please review the cost estimate or rectify otherwise.

IThe cost estimate has been updated to separate costs for junction structures, transition
structures and manholes.

2) The temporary construction and permanent drainage easements needed immediately above the
outlet of the Osborn Drain should be shown on the plans.

IThe District has decided to use the existing storm drain at this location and no easements
will be required for the recommended plan.

3) Transition sections for the Osborn outfall shown in plan view between Stations 17+78 to 18+27
and 24+13 to 24+33 do not reflect the stations in profile and what was used in the STORM Plus
model. Please rectify.

IThe design has been updated to use the existing storm drain east Miller Rd., therefore this
comment is no longer applicable.

4) Note number 5 on Sheet 22 says "connect existing lateral to storm drain", and note number 16
which is immediately upstream says, "plug existing storm drain". Please explain.

IThe design has been updated to use the existing storm drain east Miller Rd., therefore this
comment is no longer applicable.

5) The 2' diameter lateral modeled in the STORM Plus model at Station 22+25.00 should be
labeled on the profile, Sheet 22.

IThe design has been updated to use the existing storm drain east Miller Rd., therefore this
comment is no longer applicable.

12) By comparing contour lines shown on the plan near the inlet of the 64th Street lateral with the
inlet elevation of the pipe, it looks like there will be over 8' drop into the pipe entrance. Special
inlet considerations, such as a grouted rip-rap apron or other stabilization will be needed to
prevent head cutting. A similar condition seems to exist at the inlet of the Osborn main pipe,
Station 130+95 (6' drop). Please address both.
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The lateral can be connected to the proposed storm drain by conventional methods.
Otherwise, the lateral would need to be protected in place while the box is constructed
beneath. The water then would flow into the storm drain at 36+32.77.

The approximate location of the pipes is shown in the profile. A small section of each of the
pipes will need to be constructed to connect the existing pipe to the storm drain, which is at
a lower inverl than the original connection.

9) If it can be assumed that the connector pipes shown on the plans at Stations 43+38, 44+84, and
46+50 will be joined to the trunk line at 90 degree angles, then these connections need to be
accurately shown on the profile at the same locations. Please correct or otherwise SUbstantiate.

6) The proposed 42" and 54" RCP's shown on Sheet 22 are existing in plan view. Are they labeled
proposed to reflect alignments changes? Also, it would be helpful if you listed all proposed
pipes as a certain length of new pipe on the plans in order to further substantiate the cost
estimates.

IA small section of each of the pipes will need to be constructed to connect the existing pipe
to the storm drain, which is at a lower inverl than the original connection.

F-16

7) For the existing and proposed storm drain alignments shown at 75th Street and Osborn Road, a
special structure may be needed at their junction. If not, then the manhole located at Station
30+00 should be moved at Station 31+47.

IThe laterals at 75th Street are relatively small diameter and can be connected to the
proposed storm drain by conventional methods.

8) The proposed 60" RCP shown at Station 38+50 should be moved so that it does not join the
main pipe within a transition section (the location of this feature per STORM Plus is actually
Station 38+35).

10) The proposed 48" RCP shown at Station 46+93 is not modeled in the STORM Plus model.
Please correct.

IThe storm drain from Brown Ave. is now modeled.

11) Due to the close proximity of the 8" sewer to the proposed manhole at Station 50+85.47, a
better location for the manhole would be at the junction of the trunk line with the proposed 66"
RCP at Station 51+15.

IFinal manhole placement should be decided in the final design.

12) The STORM Plus model shows a 42" pipe where the 66" lateral pipe is shown on the plans at
Station 51+15 (Sheet 25). Please rectify.

IThe model has been revised.

13) Note number 8, which points to the trunk line at Station 51+36, is not listed in the notes section
on the plans. Please add.

IThe plans have been revised to reflect changes in the notes section.

14) A note is needed for the existing 72" storm drain regarding plugging it where it will be
abandoned, and removing it where it conflicts with the proposed system on Sheet 25. Also, due
to anticipated construction problems with the new system and in order to save money and
reduce right-of-way problems, the existing system from Civic Center Blvd. east to the IBW
should be considered as a preferred design alternative.

ISee notes 4 and 5 (formally 16 and 18) on the plan sheet.

Kimley-Hom and Associates, Inc./KVl Consultants, Inc.
STP Papago Regional Flood Control Project - Recommended Plan
Appndxf.doc
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15) There is an unidentified small box structure located at Station 52+08 where the proposed storm
drain alignment is shown. The box is connected to a telephone line issuing from a telephone
box. Please identify both structure and intent.

IThe box is a telephone manhole.

16) The location on the plans where the note "Exist 24" RCP to remove (typ.)" does not make
sense. First, that location does not need removal and second, the idea of a typical removal is
not adequate. Also, note number 4, located at Station 56+24, is not listed in the notes section
on Sheet 25. Please add. Removals should be shown as to extent (and it would be helpful if
noted by length) throughout the project. Please correct.

IThe plans have been revised to reflect changes in the notes section. Removals are called
out, however, quantities are the responsibility of the final engineering design.

17) Per the osbs6100.dat model, there will be a 5' pipe near Station 57+82.00. Please show on the
plans.

IThe model has been revised and this comment is no longer applicable.

18) The size of utilities and a note regarding intent for them is needed at the following locations:
telephone, Station 57+83; gas, Station 60+08; gas, Station 63+08; sanitary sewer, Station
64+40. Please add.

IThe plans have been revised.

19) The STORM Plus model shows a 54" lateral pipe at Station 64+30.69, which when located on
the plans is at the joint between a transition section and an 84" RCP. One or the other should
be moved.

Existing and proposed storm drain laterals are shown on the plans. Flow increments in the
hydrology show up as additional junctions in the STORM Plus file. Since the storm drain is
designed for the entire contributing watershed, these may be future connections to the
storm drain and are not shown on the plans.

20) The existing 8" sewer shown in profile at Station 72+32 will need to be encased due to its
apparent close proximity to the storm drain.

IThe sewer will not be encased as it will be changed to DIP per the City of Scottsdale
direction.

21) The note to plug the existing storm drain at Station 77+16 does not make sense since the
existing drain at the location will be removed.

IThe plans have been modified.

22) The STORM Plus model shows a 72" lateral pipe at Station 77+43.12, which when located on
the plans is at the joint between a transition section and a 78" RCP. One or the other should be
moved.

Existing and proposed storm drain laterals are shown on the plans. Flow increments in the
hydrology show up as additional junctions in the STORM Plus file. Since the storm drain is
designed for the entire contributing watershed, these may be future connections to the
storm drain and are not shown on the plans.

I
I

Kimley-Hom and Associates, Inc.lKVl Consultants. Inc.
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23) The STORM Plus model shows a 42" lateral pipe at Station 87+49.69, which when located on
the plans is at the joint between a transition section and a 66" Rep. One or the other should be
moved.

Existing and proposed storm drain laterals are shown on the plans. Flow increments in the
hydrology show up as additional junctions in the STORM Plus file. Since the storm drain is
designed for the entire contributing watershed, these may be future connections to the
stonn drain and are not shown on the plans.

24) The estimated volume of excavation required for the Paiute Park Basin should be substantiated
with cross-sections and calculations in the report. My estimated volume was nearly 30% less,
which would yield a savings of around $50,000.00

IThe basin volume calculations have been updated. The final design of the basins, including
cross-sections, should be done in final design.

25) The depth of the 10" sanitary sewer shown running along the bottom of the Paiute Park Basin
should be investigated to determine if the sewer needs encasement, replacement, or nothing.

IThe sewer has been located on the plans. If necessary, the final design engineer should
specify replacement with DIP per direction from City of Scottsdale.

26) A note for the telephone crossing of Osborn near Station 90+50 needs to be added to the plan.

IThe plans have been updated to reflect a total offour crossings at this location.

27) When the correct beginning tailwater is used for the segment of the Osborn Road outfall which
empties into the Paiute Park Basin (see related comment under "Hydraulics"). the upstream
HGL elevation is raised so that the design criteria (of l' below ground for the HGL) is not met
around the proposed manhole at Station 111+00 (where the HGL is shown to be at ground
level). Also, this manhole is not shown to extend upward to match proposed grade. Please
rectify. At the system head works, the HGL elevation was calculated to be 1271.19' which
appears to be less than l' from the top of the basin--this may be less than acceptable
depending on design standards.

The design has been updated to use the existing storm drain east of Miller Rd, therefore
this comment is no longer applicable. See the main body of the report of explanation of the
beginning tai/water requirements at the junction with the existing system. The beginning
tai/water at 106+11.07 is the peak water surface elevation in the basin.

28) The 8" sanitary sewer shown near the Paiute Park Basin on Sheet 31 enlarges to 10" on Sheet
30, without connecting lines shown. Please check.

IThe plans have been modified.

29) The plans show a telephone line crossing the main storm drain near Station 127+60. A note
should be added describing intent for the line.

IThe plans have been modified.

30) The STORM Plus model has a JX record for a 48" lateral pipe at Station 127+75. When located
on the plans this pipe would not fit within the proposed trunk line segment. Please clarify.

Existing and proposed storm drain laterals are shown on the plans. Flow increments in the
hydrology show up as additional junctions in the STORM Plus file. Since the stann drain is
designed for the entire contributing watershed, these may be future connections to the
stonn drain and are not shown on the plans. The plans and model have since been
modified to reflect design changes.

I
I
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31) Per the STORM Plus model, there is a 24" lateral pipe (JX record) at Station 140+10, although
there is nothing shown in plan or profile on Sheet 34. Please correct the plan or rectify
otherwise.

Existing and proposed storm drain laterals are shown on the plans. Flow increments in the
hydrology show up as additional junctions in the STORM Plus file. Since the storm drain is
designed for the entire contributing watershed, these may be future connections to the
storm drain and are not shown on the plans.

32) Per the STORM Plus model, there is a 24" lateral pipe (JX record) at Station 145+40, although
there is nothing shown in plan or profile on Sheet 34. Please correct the plan or rectify
otherwise.

Existing and proposed storm drain laterals are shown on the plans. Flow increments in the
hydrology show up as additional junctions in the STORM Plus file. Since the storm drain is
designed for the entire contributing watershed, these may be future connections to the
storm drain and are not shown on the plans.

33) Per the STORM Plus model, the 42" pipe shown on Sheet 34 extends to Station 148+00 on
Sheet 35. Please correct the plan or rectify otherwise.

IThe plans and model have since been modified to reflect design changes.

34) Due to the proposed 6' depth and 4:1 side slopes of the Marriott Brighton Gardens and the
Residential Character or the surrounding neighborhood, I recommend perimeter fencing.
Fencing is usually not recommended where side slopes are 6:1 or flatter; for the given depth.

IFinal slopes and fencing to be determined at final design ofMarriott Basin.

35) All basin bottoms should have sufficient labeling to indicate a positive grade towards the outlet
of at least 0.005 tuft.

IThe plans have been modified.

36) For the present configuration of the Paiute Park Basin, a low-flow drain should be added
between the pre-basin and the main basin outlet to ensure that 3' deep pre-basin will drain
within 36 hours. This is recommended since past maintenance experiences in other areas
suggest that fine sediments will accumulate and reduce basin infiltration capacities to the point
that the basin will not infiltrate, posing a health hazard.

The drawdown of the basin should be evaluated at final design. Present design includes the
use of infiltration, and If necessary, dry wells since a low-flow drain will not have adequate
slope.

37) For the sediment removal, the pre-basin may be better situated within the Marriott Brighton
Garden Basin.

IThe pre-basin in Pauite Park protects the sports field from low occurrence storm events and
is not designed for trapping sediment.

38) The plans should show the proposed location of the entire length of the maintenance access
road for the Marriott Brighton Garden Basin, connecting to an existing street.

IThe access road has been outlined on the plans.

I
I
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Comments from David Meinhart:

Modeling of the existing storm drain has shown that the storm drain would provide
approximately 2-year protection over the study basin. The Flood Control District has
subsequently returned comment that the Osborn alignment shall be designed for the 10
year design storm and connected to the existing storm drain. Negotiations between FCDMC
and the City of Scottsdale will determine the final design.

4) Page 3-7: Another issue in the maintenance of traffic flows during construction will involve
access to Tonalea Elementary School and Coronado High School. Both of these schools are
located along the Oak Street outfall alignment.

IThe report has been updated to address these issues.

5) Page 4-1: The recommended Phase I for the Osborn Road outfall proposes all improvements
planned for Paiute Park be included in the 64th Street road-widening project between Thomas
and Indian School Roads. This project is scheduled to begin July 1998. Additional coordination
regarding final design issues and budget implications will need to occur in the near future, if this
recommendation is to move forward.

I
The phasing plan has been revised to include only the pipe in the 64th street right-of-way
for the Osborn Road outfall. Additional coordination between these projects is
recommended for final design. .

1) Page 2-4: With regard to a potential Letter of Map Revision for the Hy-View neighborhood, we
prefer to focus on providing a complete structurally-based solution to the floodplain issue as
quickly as economics will allow. For this reason, we would like to see the Conditional Letter of
Map Revision process for the recommended solution begin before moving into final design. Any
input we can gain from FEMA at the concept design phase should assist us during final design.

IThis comment has been addressed in the main body of the report.

2) Page 2-5: We concur with the recommendation to continue pursuing the Smitty's parking lot
route as an alternative to the Thomas Road alignment for the upper reach of the Osborn Road
outfall.

I. Design of this altemative should be considered in the final construction plans.

3) Page 2-7: We support using the existing storm drain in Osborn Road between Civic Center
Blvd. and Indian Bend Wash to gain as close to 10-year protection as is possible. Our one
concern is that future conditions not be worsened west of Civic Center Blvd. along Osborn
Road.

F-20Kimley-Horn and Associates, Inc./KVL ConsuKants, Inc.
STP Papago Regional Flood Control Project - Recommended Plan
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Appendix G - Recommended Plan
Correspondence

Kimley-Hom and Associates, Inc.lKVl Consuttants, Inc.
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PROPERTY DESCRIPTION: The Properties ware identified in the Study in Table 4-4 and 4-5.

DATE: 6/18/97

OF MARICOPA COUNTY

PROPERTY OWNERS: Various

ANALYST: Al Dickie

Scott Clem~.E., Pro~ect Manager

(S,C v{1-'1l\1

Land Management Division
Easement Cost Analysis

STP Papago Regional Flood
Control Project

FLOOD CONTROL DISTRICT

APPARENT ADEQUACY AND RELEVANCE OF DATA: The Auto Park Easement Costs were
estimated to be $130,000 an acre for 1.5 acres of basin. The Marriott Homes basin site was estimated
to be $175,000 an acre for 1.5 acres. The Paiute Park Basin Site was estimated to be $175,000 per
acre for 3 acres. The Paiute Park Easement Costs were estimated to be $130,000 per acre for 0.50
acres. The Scottsdale Exec. Villas Easement Costs were estimated to be $130,000 per acre for 2.00
acres.

OVERVIEW OF MARKET CONDITIONS, TRENDS, AND PROJECT, there is sufficient
information contained in the report.

SCOPE OF ANALYSIS: The scope of this Analysis is to review the STP Papago Regional Flood
Control Project Watershed Study and evaluate the estimated easement costs for acquisition.

SUBJECT:

The following analysis is a departure from the specific Uniform Standards of Professional Appraisal
Practice [USPAP] Guidelines. This analysis meets the minimum requirements as specified in USPAP.
It is in conformance with the policies of the Flood Control District of Maricopa County [District], and
complies with the District's Minimum Standards. It is not so limited in scope as to mislead.

TO:
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PURPOSE OF THE ANALYSIS: The purpose of this analysis is to review the value estimates in
order ·for the District to make a probable cost estimate for budgeting purposes.

PROPERTY IDENTIFICATION: Adequate - Areas are described in the report.

NEIGHBORHOOD DATA: N/A

SITE DATA ANALYSIS: Adequate - The report discusses general site conditions.

IMPROVEMENT DESCRIPTION: All parcels are part of developed lands or in exiting alley ways or
easements.

HAZARDOUS SUBSTANCES: The analyst does not have sufficient expertise in these fields and
recommends that a potential buyer should have environmental studies completed.

illGHEST AND BEST USE ANALYSIS: Not conducted at this time. Analysis based upon present
use.

VALUATION PROCESS: The three methods which are primarily used by appraisers to establish
value are the Cost Approach, the Sales Comparison Approach, and the Income Capitalization
Approach. However, in this Analysis, the analyst eliminated the Cost and Income Approaches as
indicators of value. For the purposes of evaluating the range of possible land costs, the range was
based upon Comparable Sales.

CORRELATION OF SALES: This Analyst has not personally viewed the comparable sales used in
the Analysis. Notes of the comparable are in the Analyst files. The Analyst has viewed each of the
subjects.

FINAL CORRELATION AND CONCLUSION TO VALUE:

The values by the consultant are probably fairly close with one possible exception. The
Marriott Homes Basin Acquisition is probably low as the owners may claim some severance issues.
The site is probably not fully developed by the floor area ratios allowed by the zoning. They could
utilize part of the retention basin for more parking if they wished to more intensively use the facility.
The present use has residents who do not need the parking area that, say, an apartment complex would
require. They may argue that a deeper, larger basin would preclude any of that area for potential use
as additional parking and expansion of the facility. If that is the case, then damages to the whole might
be argued. SRP has sold the parcel at the NE Corner of 64th S1. and Thomas for $5.14 per sq. ft for
Multi-family. The deal is in escrow and closes Aug. 17, 1997. Due to this comperable sale,I believe
that a permanent easement for the basin would probably be in the range of $316,700 to $357,500.

The easement behind the Scottsdale Executive Villas, if constructed in the alley way, should not
be a cost. There would be a cost for a temporary construction easement, if the Villas land needs to be
used.

Because of the sale of the frontage along Thomas at 64th, unless the pipe easement can be
contained in the SRP canal right of way, the new owner may have to be dealt with for part of the
easement. If SRP requires payment for an easement along the canal to Paiute Basin, then the value by
the consultant is probably accurate. If a permanent right is required from SRP for the Paiute Basin,
and they want to be compensated, then the amount shown by the consultant is probably accurate. The
park is leased to Scottsdale for a nominal amount (like a dollar a year), but the lease is only for
approximately 20 years. If a permanent right is needed, I suspect some payment will be required.



ANALYST'S COMMENTS:
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This represents the total estimated costs for acquisition for the noted land rights.

$26.000

$65,000

$357,500

$525,000

$195,000

$1,168,500

ANNALIST'S CERTIFICATION:
I hereby certify that: I have no present interest or contemplated future interest in the real estate that

is the subject of this review. I have no personal interest nor bias with respect to the property owners, the
appraisers or the parties for whom this analysis was conducted. To the best of my knowledge, and belief,
the statements of fact contained herein upon which the analysis, opinions, and conclusions expressed
therein were based, are true and correct; my employment and compensation for making this review are in
no way contingent upon the opinion reported.

ANALYSIS PERFORMED~
R. A. Dickie

Certified General Real Estate Appraiser # 30832

Exec. Villas TeE

Paiute Park Easements

Paiute Park Basin

Auto Park Basin

Estimate of Acquisition Costs:

Marriott Homes Basin
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General Comments:

FLOOD CONTROL DISTRICT
Of

MARICOPA COUNTY

INTEROFFICE MEMORANDUM

August 19, 1997

STP Papago Regional Watershed Study. Review of Preliminary 30% Plans.
FCD 95-46

1. The removal of existing pipe will be expensive due to large pipe sizes. There are so
many utilities involved and the trench excavation will be almost vertical. Also, with the
new regulation ofbackfilling the trench up to top of pipe with 1 sack slurry backfill, the
contractor will not know how hard that slurry backfill is around the existing pipe, so the
contractor will bid higher for removing existing pipes.

2. The cost of the pipe installation will increase as the depth of trench increase because the
contractor would have to bring special box plates to satisfy OSHA requirements for
depths of20' and more.

3. The junction structures from pipe to box to pipe will increase the design and construction
cost since it will require special design and construction techniques.

4. The manhole construction for the 20' or deeper pipe may have to be special design.
5. The manhole construction for the dual box culvert will increase the project cost. The

equivalent single pipe size would require only one manhole and cheaper to construct.
6. The double box culvert will require openings every so many feet to equalize the flow.

This will require a special design.
7. The month dry-out period may increase the cost of pipe installation.
8. At pedestrian bridge, low clearance and sideslope at IBW outlet will increase cost of

removing 84" pipe through that vicinity. The contractor may take a risk ofjeopardizing
the bridge pier.

9. The channel grading will be necessary from pipe outlet at IBW and Osborn Road to
elevation below 1210' to daylight the storm drain.

DATE:

TO: Sco nt

/'1(1/..1
FROM: a

~

I have reviewed the preliminary plans for the above referenced subject. I have also sent plans and
design reports to Richard Harris for Hydraulics Review, Afshin Ahouraiyan for Hydrology
review and Fred Fuller for constuctibility review. Each reviewer will submit their own review
comments separate. My review comments are listed below:

SUBJECT:
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Osborn Road Storm Drain Outfall:

1. Consideration shall be given to utilizing existing 84" and 72" pipes that are already in
ground from Civic Center Blvd. to Indian Bend Wash. The following are some of the
obvious cost savings related to using existing pipes:

a. Do not have to demolish and construct existing outlet structure.
b. Do not have to install new 102" RCP.
c. Do not have to purchase additional TCE or r/w.
d. Do not have to disrupt traffic on Osborn Road, Miller Road, 75th Street, and

Civic Center Blvd.
e. Do not have to relocate any utilities, Especially fiberoptic cables for hospital.
f. Do not have to disrupt traffic to Scottsdale Memorial Hospital and Baseball

Stadium.
g. Do not have to jeopardize pedestrian bridge structure at the outlet structure.
h. Do not have to abandon existing 8'X5' RCB, 84" pipe and 72" pipe.
1. Do not have to demolish existing pavement.
j. Do not have to disconnect and re-connect the existing lateral storm drain

connections.
k. Do not have to re-grade channel at Indian Bend Wash (IBW) outlet. (from

Pipe outlet to daylight elevation of 1214)

2. The alternate basin site shall be evaluated if the Pauite basin does not have adequate
capacity to store enough flow to reduce the peak in order to utilize the existing 72" and
84" pipe east ofCivic Center Blvd. The alternate should evaluate the cost of purchasing
additional basin site versus cost of removing and replacing the existing 72",84" pipes
and TX5' box culvert and other costs associated with it.

3. Since the cost of an additional basin and removing and replacing existing pipe is
extremely high, City of Scottsdale should accept the lesser frequency storm drain due to
the downstream pipe constraint. The consultant shall analyze the design frequency (i.e.
2-yr, IO-yr etc.) related to utilizing existing 72" and 84" pipes east of Civic Center Blvd.
City of Scottsdale shall consume the increment cost of upgrading existing 72" and 84"
pipes to 102" pipe and any other costs related to upgrading pipes or accept a lower
frequency storm drain.

4. Show any additional rights-of-way or TCE may need to be purchased to construct the
storm drain.

5. The conflicting utilities shall be avoided by adjusting the pipe profile. The consultant has
reduced the pipe sizes to avoid the utilities. This may not be hydraulically good
approach. Try to adjust the upstream and downstream storm drain profile to avoid the
utilities.

6. From Sta. 52+00 to Sta. 84+00, keep the pipe north ofthe existing pipe to avoid removal
cost of existing pipes.

7. From Sta. 72+50 to Sta. 92+00, change the pipe profile to avoid the 8" SS. If you adopt
the comment #6, we may not have to worry about crossing this 8" SS at Sta. 81+.

8. Provide length of curve, radius and degree of curve at each of the curve.

Page 2 of4
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9. At Sta. 112+, the box culvert is very close to the foundation of the transmission tower.
Please check.

10. Evaluate lowering the Pauite Park basin by another 6" to 12" to provide additional
storage and also to provide lower pipe outlet elevation of the pipe at Sta. 106+45. By
lowering this elevation and adjusting the pipe slope upstream we may be able to avoid the
8" SS at Sta. 127+. Or recommended solution would be to adjust the profile without
changing pipe diameter to avoid the 8" SS line. The other solution is to cut and plug the
sewer line at Sta. 127+ and- connect the north portion with the SS line shown north of the
storm drain at Sta. 133+. Please check.

11. What is the purpose of the 3' staggered retaining wall around north and south side of
detention basin? Why not callout 3' straight retaining wall?

12. Since we have 5' or more ofcover, from Sta. 115+ to Sta. 122, why not use pipe instead
of box culvert? The pipe is hydraulically more efficient, cheaper and easier to install than
a box culvert.

13. Provide a low flow channels or pipes (swales) inside both of the detention basin so that
for smaller events, the flow will not inundate ball fields.

14. Is the SS manhole shown on Pauite Park DB watertight?

15. Identify the rights-of-way needed at the Marriott Garden homes DB to modify the
grading.

Oak Street Storm Drain Outfall:

1. The storm drain box culvert is extremely close to the 18" IRR line, and 18" waterline.
One or the other may need to be relocated.

2. The box culvert size downstream ofSta. 28+, at few locations does not meet District's
HGL criteria.

3. To avoid 18" IRR, at Sta. 24+, we may have to remove 18" W and upgrade 8" W to 24"
W and shift the storm drain north, away from 18" IRR. Please check.

4. From Sta. 43+, the storm drain is extremely close to the 20" W. The solution would be to
either protect in place 2" G or relocate 2" G and shift the storm drain south to keep it
away from 20" W. Please check.

5. From Sta. 43+, use single pipe than a double box culvert because it will be easy to install
pipe than double box culvert and also, it is cheaper to build one manhole than a double
manhole. The double box culvert would require a flow equalizing openings every so
many feet to keep the flow equal on each box. This will increase construction cost. The
pipe is more efficient and cheaper to construct. Also, the junction box at Sta. 81+00
would be cheaper and easier to built for the pipe. Also, if for any reason jacking/boring
were the preferred construction method to be chosen to pass under the cross cut canal,
then pipe would be much cheaper.
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6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

From Sta. 53+, the storm drain is extremely close to 20" Wand 24" IRR. Lines. The
solution would be to relocate 2" G line and keep the storm drain on south half of the Oak
Street.

At Sta. 81+00, why is the storm drain 25' deep? The lateral coming from south of 66th

Street can also be raised at least 5' to 6'. Please consider changing the profile upstream
and downstream ofSta. 81+00 to bring the storm drain close to 20' depth.

Please bring the 66th Street-lateral at some radius instead of 90 degree.

Change the pipe and box sizes to next bigger size that is widely available and does not
require special design.

Evaluate reducing the slope of pipe from Sta. 82+00 to 94+00. This will bring the storm
drain few feet higher and reduce some excavation cost and at same time use pipe capacity
more efficiently. The pipe is shown partially full.

Also, reduce the slope of the lateral coming in at Sta. 94+00.

At Sta. 121+, the storm drain is encroaching into the Arizona Army National Guard's
rights-of-way. Also, the storm drain crosses two waterlines around this location.
Evaluate re-directing storm drain at Sta. 120+00 toward north halfof the street. This will
avoid purchasing additional rights-of-way and avoid the utility conflict.

At Sta. 130+00, identify additional rights-of-way needed to construct the inlet structure
and storm drain.

At Hubble Street, identify additional rights-of-way needed to construct the inlet structure
and storm drain.

Evaluate reducing the slope of the 66th street lateral. This will reduce the excavation cost
and also, utilize the full capacity of the pipe. The junction of Oak Street main line with
66th street lateral is shown 25' deep. Please check.

At the Automall basin, identify rights-of-way needed to modify the basin grading.
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Dear Mr. Plasencia:

SUBJECT: STP Draft Recommended Plan Report, Plan Set, and Calculations

The District has completed our review ofthe subject material and has the following
general comments:

BOARD OF DIRECTORS
Betsey Bayless

Jan Brewer
Fulton Brock
Don Stapley

Mary Rose Garrido Wilcox

FLOOD CONTROL DISTRICT
of

Maricopa County

2801 West Durango Street • Phoenix, Arizona 85009-6399
Telephone (602) 506-1501

Fax (602) 506-4601
n (602) 506-5859

Mr. Doug Plasencia, P.E.
Kimley-Hom & Associates, Inc.
7600 North 15th Street, Suite 250
Phoenix, AZ 85020

3. The proximity of the proposed storm drain to numerous existing parallel
utilities is of a concern to the District. Including the wall thickness, manholes

2. On page 3-8, Table 3-3 you have provided a line item for utility relocations.
Please provide backup documentation indicating the cost utilized for each type
of utility relocation and its units.

2. Many of the notes do not have a corresponding number on the plan view and
the numbers on plan sheets have no corresponding note.

II Draft Plan Set
1. In general each sheet should have the notes set up with two main headings:

REMOVE and CONSTRUCT. Under each of these headings the major items
of removal and construction should be listed and this should include utility
relocations that will be performed by the contractor (water service, sewer
service, SRP irrigation, etc). For this level of effort in the plan set we do not
expect that these items for removal and construction be tied down to station
numbers and quantities.

. 1. Recommended Plan Report
1. On page 2-7, the statement is made that the existing storm drain in Osborn

Road has most of the capacity necessary to convey the 10year runoff. This
statement needs to be quantified. If it is not possible to quantify the capacity a
range for capacity should be provided with the corresponding event
frequency.
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bases and variance of actual locations, the proposed storm drain could be in
conflict at numerous locations. Please review and provide recommendation.

4. There are numerous instances where the proposed new storm drain line is
within 3 to 5 feet of an existing waterline. Depending on the type of waterline
pipe material, for example ACP, this could pose a safety hazard to the
contractor and could require a shutdown ofthe waterline and by-pass. In
these instances the type of waterline pipe material needs to be determined and
if it is found to be ACP a shutdown and by-pass might be required.

5. The plans do not show the locations of any of the junction structures. Please
indicate these in the plan and profile views.

6. The profile views should include the locations of all crossing utility lines. In
those cases where the elevations of the utilities are not known, and the utilities
cross the proposed storm drain, they should be noted as such.

Attached are detailed comments on the subject material from other reviewers as noted at
the District. If you have any questions please call me.

Sincerely,
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Kimley-Horn
and Associates, Inc.

August 12, 1997

I
I
I

Robert Mauer
Salt River Project- Water Engineering
PO Box 52025
Mail Station PAB106

. Phoenix AZ 85072-2025

Dear Mr. Mauer:

RECEiVED
AUG 19 1991

KIMLEY - HORN & ASSOC•
PHOENIX,AZ

•
Suite 250
7600 N. 15th Street
Phoenix, Arizona
85020
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Attached are ci; ft preliminary plans for th STP-Papago Watershed Study as prepared for the Flood
Control District 0 arico a Co this time, we are requesting confirmation of utilities as
demonstrated on our plan set. The information will be used in developing cost estimates, and in
preparing the final design for subsequent phases of this project.

The recommended plan for this project includes the Oak Street and the Osborn Road outfalls to
Indian Bend Wash. The Oak Street Outfall collects runoff from Papago Park, the Arizona National
Guard facility and the Hy-View neighborhood and conveys it east along Oak Street to Indian Bend
Wash. The Osborn Road Outfall begins at the Marriott Brighton Gardens basin on Thomas Road,
continues along Catalina Drive and under the Cross-Cut Canal to Paiute Park, where the flow is
detained. The Paiute Park basin will then discharge to a storm drain running east along Osborn Road to
Indian Bend Wash.

In order to minimize future utility conflicts, we are asking you, the utility owner, to verify the
location of your underground services. If you believe any locations to be inaccurate or missing, please
mark up the plans with your best understanding of the horizontal location and vertical elevation of the
utility.

We understand the time this may take, and appreciate your assistance. We have provided a self
addressed stamped envelope for your convenience and would appreciate receipt of your mark-ups no
later than August 28th

, as our final plans are due shortly after. If you have any questions, please contact
Robert Jeter at (602) 944-5500.

Sincerely,

KIMLEY-HORN & ASSOCIATES, INC.

~
Doug Plasencia'\, Mt- V j P
Project Man

I
I
I

cc: H. Scott Clement, FCDMC

•
TEL 602 944 5500
FAX 602 944 7423
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Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009-6399
(602) 506-1501
FAX: (602) 506-4601
TT: (602) 506-5897

August 20, 1997

MEMO TO: ~ement,Raj Shah

FROM: Afshin Ahouraiyan

SUBJECT: STP Draft Recommended Plan

The subject hydrology report has been reviewed. The following comments need to be addressed
by the consultant.

General

The flows used in the StormPlus program do not match the flows from the HEC-l models. The
flows should be the same between the two programs.

The routing cards in the proposed conditions should reflect the proposed structures. An example
is that the HEC-l model utilizes trapezoidal shapes for the routings of flow in Oak Street,
whereas the proposed structure is a pipe system and therefore should have circular configuration
in the routing card. This is the same case for the system in 66th Street.

Technical

The flow splits used in the HEC-l model after the detention basins for the Osborn Road
improvements need to be explained. An analysis is required as to how these values are
calculated.

It is recommended that the three hydrographs flows at 66th street are added first and then the 10
year flows diverted in the pipes.

Explain in the model that the culverts out of the Auto Mall Detention basin, under McDowell
Road will be plugged up at both ends during the construction phase of theis project.

I also request that a meeting be set up with the consultants' hydrologist as the logic behind the
hydrology modeling for the area after the Paiute Park Detention Basin for the Osborn Road
proposed improvements is difficult to follow.

Please call me at ext. 4519 if you have any questions on this matter.



Hydraulics

I have reviewed the subject materials, and offer the following
comments:

SUBJECT: STP Papago Regional Flood Control Project Watershed
Study, Draft Recommended Plan

Interoffice Memorandum

August 20'.\\::J.97

RCS ~

RPH

DATE:

3) .When the beginning tailwater for the Oak outfall is made 2'
higher than the soffit elevation, per FeD analysis of the lBW
during concurrent flooding, the calculated HGL at the Miller Road
manhole is above the ground, and this condition extends over
1000' up-drain. However, this condition is not carried into the
region of the Auto-Mall basin since the calculated HGL elevation
at that point is 1267.21', below the basin rim. Consider
increasing the~ size of the 66th street lateral in order to
save money (over the box culvert listed in the StormPlus model),
and meet both the FEMA and storm drain project design criteria.

FLOOD CONTROL DISTRICT
of

Maricopa County

1). Based on the plans, the outlet elevation of the Oak outfall
at the lBW (1206.5') is lower than the adjacent existing ground
(1209.8', est.). To ensure positive drainage, a channel will need
to be constructed from the outlet to a point within the lBW which
is lower in elevation than the outlet. Please address.

FROM:

2). Based on the plans, the outlet elevation of the Osborn
outfall at the lBW (1214.6') is lower than the adjacent existing
ground (1222.0', est.). To ensure positive drainage, a channel
will need to be constructed from the outlet to a point within the
lBW which is lower in elevation than the outlet. Please address.
The current plan does not show any elevation contours within the
lBW which are low enough.

TO:
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Further cost savings could be realized if the transition at
station 82+29 (StormPlus ID) were moved downstream to a point
below the junction, and the manhole at station 81+00 moved
upstream to the junction of the main pipe and the 66th St.
lateral. By doing this the type of junction needed could be
changed from uspecial design junction box" to a regular junction
box, saving nearly $30,000.00.

4). The invert elevation of the connector pipe at station
15+01.52 on sheet 3 is l' lower than the respective invert in the
StormPlus model. Please rectify.

5). Between the Oak Street Main Line Stormplus model, stations
67+77.26 and 74+18.13, there is only 1 manhole per the plans, not
3 as shown in the model. Please correct.

6). For the StormPlus model oak6100.dat, the section number for
station 95+02.68 should be 5 per the plans, not 4. Also, the
number of manholes should be 2. Please correct.

7). Per the plans for the Oak Main Line, the first 1800' long
segment of the box culvert should be modeled using section 2, not
section 1. Please correct.

8). Although the goal for the proposed design is to provide
subcritical flow conditions throughout both systems, the output
of the Oak Main Line shows supercritical flow at several
locations and hydraulic jumps occurring at two locations. Please
address potential flow instability in the design.

9). Per the plans for the 66th Street lateral, the first 2150'
segment of the system is a 54" pipe, not a box culvert as
modeled. Please rectify both plans and model. Also, the number of
manholes at stations in the model should be corrected as follows:
1 manhole at station 20+31.69; 2 manholes at station 21+90.27; 1
manhole at station 26+70.00.

10). Per the plans for the Osborn outfall, the model should be
revised to include a JX record for the 42" pipe proposed near
station 12+60, sheet 21.

11). It is unclear why there 1S an extremely short modeled reach
within osb6100.dat which uses a 5' x 16.75' box culvert (without
a pier) between stations 21+30.29 and 21+31.00. Please explain.

12). Per the plans, the size of pipes shown near station
24+89.78, sheet 22 of the Osborn Drain, are 54" and 42". These do
not match the 2' diameter pipe modeled for that location. Why
weren't the larger pipes modeled?

13). The Osborn model has a JX record at station 31+47.51 for a

Fll" F<:,ld"'~': IO-MEM79
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4' diameter pipe, while the plans (sheet 23) show an 18" pipe
there. Please rectify.

14). On plan sheet 23 there is a proposed 42" RCP shown joining
the Osborn outfall near station 36+15.00, yet the StormPlus model
does not have a JX record to reflect it. Please rectify.

15). The Osborn model has a JX record at station 38+35.00 for a
4' diameter pipe, while the plans (sheet 24) show a 5' pipe near
there. Please rectify.

16). The Osborn model should be revised to include the 2 manholes
shown on the plans between stations 47+10.00 and 38+60.00 (sheets
24 & 25). Also, there are no manholes between stations 48+99.45
and 47+10.00.

17). The beginning tailwater used for the storm drain upstream of
the Paiute Park Basin (model OSBS6100.DAT) should equal the
headwater at the inlet of the pipe which empties the basin (model
OSB6100.DAT), elevation 1256.4'.

18). Per the plans for station 81+71.33, sheet 28, the Osborn
model should be revised to account for a transition section
there.

19). The plans show a 36" RCP between stations 81+71.33 and 82+02
on sheet 28, while the StormPlus model shows a 3.5' x 8.5' box.
Please clarify so that the plans and the model agree.

20). Per the plans for station 90+20.00, the Osborn model should
be revised to reflect the invert elevation shown on the plans, or
vice versa. Please clarify so that the plans and the model agree.

21). The plans show a 42" RCP between stations 90+20 and 90+50 on
sheet 29, while the StormPlus model shows a 3.5' x 5' box. Please
clarify so that the plans and the model agree. Also, the plans
show a 36" RCP between stations 90+20 and 90+50 on sheet 29,
while the StormPlus model shows a 3.5' x 5' box.

22). There is a JX record in the StormPlus model at location
123+19.46, although there is nothing shown on plan sheet 32 to
reflect any proposed or existing structures. Please rectify.

23). Per sheet 32 of the plans, there should be a manhole added
to model osbs6100.dat between stations 123+69.46 and 127+30.00.
Also, the two manholes shown in the model at station 127+72.58
should be removed from the model.

24). The 48" RCP shown on the plans extending upstream from
station 123+96.46, sheet 32, is modeled as a box. Please clarify
so that the plans and the model agree.

Fill? Fulci"t-: IO-MEM7C)
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25). The plans show a 8' x 3.5' box culvert between stations
127+72.98 and 127+85.00, sheet 33, while the StormPlus model
shows a 3' x 4.5' box. Please clarify so that the plans and the
model agree.

26). The total width of section number 2 as listed in the Osborn
model is 2' wider than that shown on the plans. Please rectify.

Report

1). Figure 2-2 should be revised to reflect the alignment of the
Osborn Drain down Catalina Drive.

2). Figure 2-2 should be revised to reflect that no section of
drain above the Paiute park basin is currently proposed as HOpen
Channel H.

3). To improve clarity in the report text, the last paragraph on
page 3-6 and the one above it should be switched.

4). The unit cost of rebuilding sidewalk (shown on Table 3-3) is
closer to $12.00 per linear foot (estimated @ $4.00/sf).

Plans

General

1). A note should be included in the plans stating that, Hall
utilities will be protected in place, unless otherwise noted on
the plans H.

2). It is not clear from the plans where the location of most of
the junction boxes are, since their locations (found by
StormPlus) on the plans show either a "manhole", a "transition",
or simply a small pipe connected to the main pipe. Where junction
boxes and special junction boxes are indicated by the StormPlus
model, they should be labeled and the joining drain should be
shown on the plans, with the proposed invert elevation, size, and
direction of approach towards the main pipe labeled.

3). The 8'-10' lengths of the outlet structures shown for both
outfalls at the IBW do not suggest adequate length for energy
dissipators. It would be useful if these structure sizes were
estimated and drawn more representatively in order to better
estimate needed ROWand identify potential conflicts.

4) Show existing lateral pipe inverts for all those pipes which
will be joined to a proposed trunkline. Also, all laterals
identified in the models must be shown on the plans.

Filp F<.,ldpr: IO-MEM79
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Oak Outfall

1). While the cost estimate shows a total of 13 manholes and 19
junction boxes for the Oak outfall, I counted 35 manholes and 9
junction boxes per the StormPlus model (not counting what appear
to be Hdouble H manholes where the drain is a double box). The
unit cost for a junction box is seven times greater than a
manhole. The cost estimate should be revised.

2). Wherever overhead power or telephone lines cross the proposed
alignment, a caution note is needed on the plan.

3). The plans should show the size, depth, and type (e.g., DIP
vs. ACP) of all potentially conflicting utilities in order to
better determine which will need replacing rather than protecting
in place.

4). The slope calculated from the elevations shown on the plans
between stations 30+53.65 and 29+80.65 is closer to 0.0008 ft/ft.
Please relabel the plans or change the StormPlus data.

5). Any proposed connector pipes such as that shown near station
36+30 should be at least 15" in diameter. Please rectify.

6). Since the Oak outfall between 66th Street and Scottsdale Road
is quite deep, a pipe alternative to the proposed box should be
considered to save money.

7). The 20" water main which runs within 2' of the proposed Oak
outfall from station 43+00 to station 55+50, and then across the
alignment from 55+50 to 57+00, must be identified as to the type
of material which it is made of in order to be determine if
special considerations must be made during construction.

8). A note is needed on the Oak outfall plans stating to relocate
or protect in place the 2" gas line shown running within 2' of
the south edge of the drain between stations 41+80 and 55+20.

9). Show existing benchmarks located throughout the study area.
It would be useful to have those which fall within the plans
shown and described.

10). Pipes sized 33" and 57" are atypical are not commercially
available. The next larger sizes should be used.

11). Under the current design, the 66th Street Lateral StormPlus
model, 66th6100.dat, uses a box culvert to model flows from
station 10+00 to station 21+57.25, while the plans show a 54"
pipe for that reach. By running the model with the 54" pipe it is
evident that the plans must be mislabeled. Please correct.

File Folder: IO-MEM79
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12). By comparing contour lines shown on the plan near the inlet
of the 64th Street lateral with the inlet elevation of the pipe,
it looks like there will be over 8' drop into the pipe entrance.
Special inlet considerations, such as a grouted rip-rap apron or
other stabilization will be needed to prevent head cutting. A
similar condition seems to exist at the inlet of the Osborn main
pipe, station 130+95 (6' drop). Please address both.

Osborn Outfall

1). While the cost estimate shows a total of 7 manholes and 21
junction boxes, I counted 30 manholes and 13 junction boxes per
the StormPlus model (not counting what may be "double" manholes
where the drain is a double box). The unit cost for a junction
box is seven times greater than a manhole. Please revise the cost
estimate or rectify otherwise.

2). The temporary construction and permanent drainage easements
needed immediately above the outlet of the Osborn Drain should be
shown on the plans.

3). Transition sections for the Osborn outfall shown in plan view
between stations 17+78 to 18+27 and 24+13 to 24+33 do not reflect
the stations in profile and what was used in the StormPlus model.
Please rectify.

4). Note number 5 on sheet 22 says "connect existing lateral to
storm drain", and note number 16 which is immediately upstream
says, "plug existing storm drain". Please explain.

5). The 2' diameter lateral modeled in the StormPlus model at
station 22+25.00 should be labeled on the profile, sheet 22.

6). The proposed 42" and 54" RCP's shown on sheet 22 are existing
in plan view. Are they labeled proposed to reflect alignments
changes? Also, it would be helpful if you listed all proposed
pipes as a certain length of new pipe on the plans in order to
further substantiate the cost estimates.

7). For the existing and proposed storm drain alignments shown at
75th street and Osborn Road, a special structure may be needed at
their junction. If not, then the manhole located at station 30+00
should be moved at station 31+47.

8). The proposed 60" RCP shown at station 38+50 should be moved
so that it does not join the main pipe within a transition
section (the location of this feature per StormPlus is actually
station 38+35) .

9). If it can be assumed that the connector pipes shown on the
plans at stations 43+38, 44+84, and 46+50 will be joined to the

Filp F"idpc IO-MEM79
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trunk line at 90 degree angles, then these connections need to be
accurately shown on the profile at the same locations. Please
correct or otherwise substantiate.

10). The proposed 48" RCP shown at station 46+93 is not modeled
in the StormPlus model. Please correct.

11). Due to the close proximity of the 8" sewer to the proposed
manhole at station 50+85.47, a better location for the manhole
would be at the junction of the trunk line with the proposed 66"
RCP at station 51+15.

12). The StormPlus model shows a 42" pipe where the 66" lateral
pipe is shown on the plans at station 51+15 (sheet 25). Please
rectify.

13). Note number 8, which points to the trunk line at station
51+36, is not listed in the notes section on the plans. Please
add.

14). A note is needed for the existing 72" storm drain regarding
plugging it where it will be abandoned, and removing it where it
conflicts with the proposed system on sheet 25. Also, due to
anticipated construction problems with the new system and in
order to save money and reduce right-of-way problems, the
existing system from Civic Center Blvd. east to the IBW should be
considered as a preferred design alternative.

15). There is an unidentified small box structure located at
station 52+08 where the proposed storm drain alignment is shown.
The box is connected to a telephone line issuing from a telephone
box. Please identify both structure and intent.

16). The location on the plans where the note "Exist 24" RCP to
be removed (typ) " does not make sense. First, that location does
not need removal, and second, the idea of a typical removal is
not adequate. Also, note number 4, located at station 56+24, is
not listed in the notes section on sheet 25. Please add.

removals should be shown as to extent (and it would be helpful
if noted by length) throughout the project. Please correct.

17). Per the osbs6100.dat model, there will be a 5' pipe near
station 57+82.00. Please show on the plans.

18). The size of utilities and a note regarding intent for them
is needed at the following locations: telephone, station 57+83;
gas, station 60+08; gas, station 63+08; sanitary sewer, station
64+40. Please add.

19). The StormPlus model shows a 54" lateral pipe at station
64+30.69, which when located on the plans is at the joint between
a transition section and an 84" RCP. One or the other should be

F'ill? F'<:>l:i"'t": IO-MEM79
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moved.

20}. The existing 8" sewer shown in profile at station 72+32 will
need to be encased due its apparent close proximity to the storm
drain.

21}. The note to plug the existing storm drain at station 77+16
does not make sense since the existing drain at the location will
be removed.

22). The StormPlus model shows a 72" lateral pipe at station
77+43.12, which when located on the plans is at the joint between
a transition section and a 78" RCP. One or the other should be
moved.

23). The StormPlus model shows a 42" lateral pipe at station
87+49.69, which when located on the plans is at the joint between
a transition section and a 66" RCP. One or the other should be
moved.

24). The estimated volume of excavation req~ired for the Paiute
Park basin should be substantiated with cross-sections and
calculations in the report. My estimated volume was nearly 30%
less, which would yield a savings of around $50,000.00.

25). The depth of the 10" sanitary sewer shown running along the
bottom of the Paiute Park Basin should be investigated to
determine if the sewer needs encasement, replacement, or nothing.

26). A note for the telephone crossing of Osborn near station
90+50 needs to be added to the plan.

27). When the correct beginning tailwater is used for the segment
of the Osborn Road outfall which empties into the Paiute park
basin (see related comment under UHydraulics U), the upstream HGL
elevation is raised so that the design criteria (of l' below
ground for the HGL) is not met around the proposed manhole at
station 111+00 (where the HGL is shown to be at ground level) .
Also, this manhole is not shown to extend upward to match
proposed grade. Please rectify. At the system head works, the HGL
elevation was calculated to be 1271.19', which appears to be less
than l' from the top of the basin---this may be less than
acceptable depending on design standards.

28). The 8" sanitary sewer shown near the Paiute Park basin on
sheet 31 enlarges to 10" on sheet 30, without any connecting
lines shown. Please check.

29). The plans show a telephone line crossing the main storm
drain near station 127+60. A note should be added describing
intent for the line.

File Fold,oL-: IO-MEM79
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30). The StormPlus model has a Jx record for a 48" lateral pipe
at station 127+75. When located on the plans this pipe would not
fit within the proposed trunk line segment. Please clarify.

31). Per the StormPlus model, there is a 24" lateral pipe (JX
record) at station 140+10, although there is nothing shown in
plan or profile on sheet 34. Please correct the plan or rectify
otherwise.

32). Per the StormPlus model, there is a 24" lateral pipe (JX
record) at station 145+40, although there is nothing shown in
plan or profile on sheet 34. Please correct the plan or rectify
otherwise.

33). Per the StormPlus model, the 42" pipe shown on sheet 34
extends to station 148+00 on sheet 35. Please correct the plan or
rectify otherwise.

34). Due to the proposed 6' depth and 4:1 side slopes of the
Marriott Brighton Gardens and the Residential Character or the
surrounding neighborhood, I recommend perimeter fencing. Fencing
is usually not recommended where side slopes are 6:1 or flatter,
for the given depth.

35). All basin bottoms should have sufficient labeling to
indicate a positive grade towards the outlet of at least 0.005
ft/ft.

36). For the present configuration of the Paiute Park Basin, a
low-flow drain should be added between the pre-basin and the main
basin outlet to ensure that the 3' deep pre-basin will drain
within 36 hours. This is recommended since past maintenance
experiences in other areas suggest that fine sediments will
accumulate and reduce basin infiltration capacities to the point
that the basin will not infiltrate, posing a health hazard.

37). For sediment removal, the pre-basin may be better situated
within the Marriott Brighton Gardens basin.

38). The plans should show the proposed location of the entire
length of the maintenance access road for the Marriott Brighton
Gardens basin, connecting to an existing street.

Filp Fnldpr: IO-MEM7Q
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CI.TY OF

SCOTTSDALE
ARIZONA

• "Most Livable City" U.S. Conference ofMayors.

August 26, 1997

Scott Clement, P.E.
Project Manager
Flood Control District ofMaricopa County
2801 West Durango Street
Phoenix, Arizona 85009

Subject: Draft Recommended Plan

Dear Scott:

As a follow-up to our meeting on August 21, I would like to take this opportunity to
formalize the Transportation Department's comments on the referenced document.

Page 2-4

With regard to a potential Letter ofMap Revision for the Hy-View neighborhood, we
prefer to focus on providing a complete, structurally-based solution to the floodplain issue
as quickly as economics will allow. For this reason, we would like to see the Conditional
Letter ofMap Revision process for the recommended solution begin before moving into
final design. Any input we can gain from FEMA at the concept design phase should assist
us during final design.

Page 2-5

We concur with the recommendation to continue pursuing the Smitty's parking lot route
as an alternative to the Thomas Road alignment for the upper reach of the Osborn Road
Outfall.

Page 2-7

We support using the existing storm drain in Osborn Road between Civic Center
Boulevard and Indian Bend Wash to gain as close to 10-year protection as is possible.
Our one concern is that future conditions not be worsened west of Civic Center Boulevard
along Osborn Road.

Page 3-7

Another issue in the maintenance of traffic flows during construction will involve access to
Tonalea Elementary School and Coronado High School. Both of these schools are
located along the Oak Street Outfall alignment.

CITY OF ScOTISDALE • 7447 E.lNDlAN ScHOOL ROAD. ScOTISDALE, ARIZONA 85251



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

Scott Clement. P.E.
IGA Comments
Page 2

Page 4-1

The recommended Phase I for the Osborn Road Outfall proposes all improvements
planned for Paiute Park be inCluded in the 64th Street road-widening project between
Thomas and Indian School Roads. This project is scheduled to begin July 1998.
Additional coordination regarding final design issues and budget implications will need to
occur in the near future, ifthis recommendation is to move forward.

We appreciate the District's continued participation in this important project and look
forward to the completion ofthe Recommended Plan. Please call me ifyou have any
questions.

Sincereiy,

j7~
David Meinhart, AICP
Public Works Planner

copy to: Alex McLaren
Doug Plasencia, Kimley-Horn



Thank you for the preliminary plans for this project. I have reviewed them and they appear to
be correct as shown. It does not appear that any APS facilities will be required to be relocated.
I have returned your plans as requested. Please keep me informed as to the status.

Mail Station 3539
P.O. Box 53933
Phoenix, AZ 85072-3933

AUG 29 1997
~\Jr\:1!-E'f .. ~-1(J8i'~ t: f~,S8C:~.

r;YC'~::i'.n~'c i~;:Mr. Doug Plasencia
Project Manager
7600 N. 15th St., Suo 250
Phoenix, AZ 85020

Tel: 602-371-6965
Fax: 602-371-7251
e-mail: sgoodm01
@apsc.com
http://www.apsc.com

August 27, 1997

Re: STP·Papago Watershed Study

Commitment.lnmJrat/DII. ElIert1J.

cc: Enclosure

Dear Mr. Plasencia:

Sincerely,

I can be reached at 371-6965. Thank you.

Steve Goodman
Project Design Leader
System Improvement
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WATER AND WASTEWATER OPERATIONS REVIEW

Proiect No. 95-96

Project Name Papago regional flood control project

Reviewer Tritz

Date 8-28-97

Submittal conceptual/30%

No. DW2. Comment Action bv AlE*
all Per C.O.S Design Standards and Policies Mauual N

all #1 All galvanized and polyethylene sizes o/.t" to 2" which are exposed during

construction shall be replaced in their entirety ppll

all #2 When crossing any watermain the main must be replaced with ductile

ron pipe extending min 5' into undisturbed soil

all #3 Vertical realignments shall be per C.O.S. det# 2370. For areas where

there is less than required separation and there is not any direct conflict

contact Larry Tritz Water Operations Liason at 391-5631 for separtation

waiver. When necessary to realign vertically aviod extreme depth if

possible.

all #5 Referr to item #2 above for sewer crossings. We preferr D.I.P.

eplacements over encasement.

all #6 When sewer services are in conflict, realignment will start at the

I.,;onnection to the main.

all #7 Iffa manhole is to be located in a retention area it would have to be

Imonolithic with a bolt down ring and cover (sht#36). The cover on the

~ewer in this area would need to be adressed also.

~e west boundries of this project are on the borders of the Scottsdale

pod Phoenix service areas. Contact them for complete info on their

'-ttilities. When final design occurs definition of these lines should be

Imade to avoid confusion.

Sht#3 none ~eparation between the storm sewer and the 18" watermain would be n

&4 nadequate my records describe it as RCP circa 1973 for info only

sht none ~eparation between 20" inadequate. To cross under these waterlines in n

#6,7&9 ~he manner suggested would be extremely dangerous

sht#32 13 !The 6" line would have to be relocated. It could not be protected in place n
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WATER AND WASTEWATER OPERATIONS REVIEW

sht#35 none !city ofPhoenix water lines are not shown on these plans. For info n

purposes only my records show the following lines in Thomas Rd

pne 48" circa 1948,two 36's circa 1928 and 1930, and one 24" 1973.

trhese are major transmission mains, Our 12" or 8" whichever is circa

1958

lGennerally all you show is relatively accurate except as noted above and

Ps note earlier. This is a border area and there was a separation project

khat took place about eight to ten years ago. I cant remember the job

Iname but they should be in records. These plans should be consulted for

~esign on tIlis project.

1H0pefullyali tile info supplied has been of some help. Ifyou would like

o look at some of our records feel free to call. This is obviously a major

IUndertaking and will have an impact in our operations. Please let me

~ow if I can be of further assistance. Thanks.

Il-arry Tritz City of Scottsdale Water Operations

I
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*C • ComplIance N • Non-complIance, Explanation by AlE required
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Dear Mr. Plasencia:.

September 5, 1997

SOUTHWEST liAS EORPORATIOn

Administrative Offices: 10851 N. Black Canyon Highway
P.O. Box 52075 / Phoenix, Arizona 85072-2075 / 602-861-1555

STP - PAPAGO WATERSHED STUDY
FCD OF MARICOPA COUNTY
PROJECT NO. 95-46

SUBJECT:

Even though there may not be any apparent damage, the strain may have damaged the wrap
or a portion of the buried pipe or fittings at other locations causing a leak in the surrounding area.
Also, if a steel facility is exposed and the pipe coating is found to be in need of repair, please
have our office contacted so a crew can be dispatched to rewrap the pipe. This is a service
prOVided by Southwest Gas at no cost to the contractor so that we can monitor our steel facilities
and minimize the possibility of corrosion.

Once mechanical trenching is in progress, do not attempt to trench within two (2) feet of a gas
pipe. This trenching shall be done by hand in order to prevent any damage to the gas pipe. In
the event your contractor should "hook" or otherwise strain a gas pipe while excavating, a call
should be placed to 271-GASS (271-4277).

Prior to any excavations, please have your construction contractor call Blue Stake at 263-1100
so the existing gas pipes may be accurately located. Your contractor should hand dig carefully
at these marked locations until the gas pipe has been found and exposed. Use care to avoid
damaging or breaking a small electrical tracer wire (which is used for locating purposes) that
may be buried with the pipe.

Your design for the above referenced project indicates there will be trench excavations
paralleling and crossing our gas lines. Actual conflict can be avoided if your proposed facilities
are installed to provide a minimum 12 inches face-to-face clearance at the point of crossing.
Please be aware that Southwest Gas does not provide depth information for its gas lines.
In order to avoid future construction delays, we encourage you to carefully evaluate each
gas line crossing, including the use of potholing if necessary, to discover potential conflicts
well in advance of your scheduled construction.

Mr. Doug Plasencia
Kimley - Horn & Associates
7600 North 15th Street, Ste. 250
Phoenix, liZ 85020

When the excavations are complete, all exposed gas pipes should be protected. If the trench
is more than three (3) feet wide, the pipe must be supported in a manner where the supporting
material does not damage the pipe or its protective wrapping. Please have your construction
contractor call Southwest Gas at 484-5306 to review and approve all proposed pipe support
designs.

•
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Mr. Doug Plasencia
September 5, 1997
Page 2

Thank you for your cooperation on this project. Please feel free to contact either Bob Sprague
at 484-5343 or myself if you have any questions or require additional information.

Before backfilling, the natural gas facilities require both six (6) inches of bedding and six (6)
inches of shading with sand or material free of rocks and able to pass through a 3/8 inch screen
in order to provide firm support under the facility and to prevent damage to the pipe or pipe
coating from the backfilling operation. When backfilling, do not drop backfill directly on the
exposed gas pipe. When compacting backfill, use extra care when directly over the gas pipe in
order to avoid any damage.

Sales ~

Bob Sprague 9-
File 9708519056

Imp

c

•
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1997 CONFLICT TRANSMITTAL NOTICE

Date: 8/26/97 Date Due

scdlazma

24284.516

ClL!:153180

USWClog#
Contractor log #
Sheet Number <5K

9/10/97

721a171

Kimley-Hom & Associates, Inc.
7600 N. 15th Street, Suite 250
Phoenix, Arizona 85020
Attn: Doug Plasencia 944-5500

Originator:

Job Number

Cell team:
Field Engineer:
CP Planner:
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Following the Public Improvement Guidelines do the the following:

1. List the type(s) of facilities within the limits of this project (aerial, underground, buried)

2.

3. How many potholes are recommended to secure elevation
What is the total cost authorized to be billed to USWC?

5. Right -of Way issues. Are the facilities within this project in USWC own right-at-way? ,...- ......,
It so estimate the cost of relocation and inform the originator. 1... _

6. Are any cost recoverable?

7. Total cost of engineer labor.

8. Summary of action taken.

I
I filecabellog2.lds



___YOUR PLANS HAVE BEEN RECEIVED BY U S WEST COMMUNICATIONS
THE FOLLOWING CONFLICTS WERE FOUND:

conflld reply 6/10/97

PHONE: (602)65"<t-/j{'1

PHONE: ~(6;;.;O;.;;;;2.:..) _

US West Communications
6350 South Maple Ave. SUite 

Tempe; Arizona 85282

____________PHONE _

USWC FIELD ENGINEER

IF YOU HAVE INQUIRIES, PLEASE CONTACT:

NAME:~/L [/:Wt.dA!
PLAN REVIEWER

NAME:

AJ 0 APP8&...\?Wl ~O N £l-\<:.-fJ Eo') AJ-f/)l:-_-;;;r__
~ (;~ qQ ~.l..J-O _

~~~~.

X YOUR PLANS HAVE BEEN RECEIVED BY U S WEST COMMUNICATIONS
AND REVIEWED BY ONE OF OUR CONTRACT ENGINEERS. NO
APPARENT CONFLICTS WERE FOUND.

DATE q-l'\ "3/\
MEMORANDUM TO:

ATTENTION:

REG~DINGPROJECT: ~U\~~U/\~_~~~~~~~~~~~~~~
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~HU 15:52 FAX 602 994 7971 CPM/TRANPORTATION 141 001

09/25/97 THU 15: 55 [TX/RX NO 9770] 141001

If you are experiencing any difficulties il receiving this facsimile. please call (602) 994-7696.

o Originals Being Sent via:

FAn COVER SHEET

Transportation Department
7447 E. Indiall School Road, $uite 205
Scottsdale, Arizona 85251
Phone: (602)S 94-7696 • FAX: (602)994-7971

Total Number of Pages: Z

As we discussed. These costs inc! ude appurtenances, such as fittings, fire hydrants,
valves, etc.

FAX#: From:
944-7423 Dave Meinhart. Public Works Planner

Name: Date:
Don Rissmeyer September 25. 1997

Company: Project:
Kimley-Horn STP-Papago
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- - - - - - - - - - - - - - - - - -9125/97 City of Scottsdale 9125/97
Unit Prices

VV~enSewerPr~ec~

Private Current
Development City Projects CIP MasterPlan Recommended

Type Unit Quantity Unit Costs Unit Costs UnitCosts Updated Unit Unit Costs
1996-97 1995-97 1997/2002 Costs,1997 1997/98

Waterlines "

12-inch ductile iron pipe LF $27.00 $60.00 $40.00 $42.00 $42.00
16·inch ductile iron pipe LF $70.00 $BO.OO $80.00 $57.00 $80.00
20-inch ductile iron pipe LF $122.00 $78.00 $80.00 C)

24·inch (DIP or PCCP) LF $120.00 $99.00 $100.00
0
N

36·inch (DIP or PCCP) LF $156.85 $200.00 $161.00 $200.00 tC
tC
,;.

Sewerlines ~

tC
~

8·inch sewer line (PVC) LF $31.00 $56.00 $58.00 $52.00 $58.00
....

~

12·inch sewer line (DIP. Lor C:A? I;l\ 5127.00 $62.40 $65.00
15-inch sewer line (PVC) LF $70.00 ~oU.vu --- -....

.ioI''U ..v .....

18-inch sewer line (PVC) LF $60.00 $89.44 $90.00 I21-inch sewer line (PVC) LF $145.00 $98.80 $100.00
24-inch sewer line LF $140.00 $114.40 $125.00 '()

"tl
27-inch sewer line LF $135.00 $121.00 $124.80 $135.00 ::=

......
0 30-inch sewer line LF $135.20 $145.00 >-,3
co :;0
....... 36-inch sewer line IF $165.00 $165.00 >
N Z
tn "tl
....... 0
co Reservoirs :;0
'"oJ >-,3

>
>-,3

~ Any size gallon $1.00 $1.00 $1.00 $1.00
....
0

c::: z
....
tn Booster Stations..
tn
tn

0.5 mg $333,000.00 $333,000.00.....
1 $416,000.00 $416,000.00~ mg

....... 2 mg $515,000.00 $515,000.00:otl
t><l 3 mg I $624,000.00 $624,000.00
z 5 $832,000.00 $832,000.000 mg
co 10 mg $13,331,000.00 $13,331,000.00
'"oJ
'"oJ
0 I.....
L§I 'Q/0 ,-",0 ......-
N
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