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URS

September 26, 2002

Mr. Tom Renckly, P.E.

Flood Control District of Maricopa County
2801 West Durango Avenue

Phoenix, Arizona 85009

Re:  Construction Report
Interim Dam Safety Improvements
White Tanks FRS No. 3
Maricopa County, Arizona.
URS Project No. E1-00001852.00

Dear Mr. Renckly:

URS Corporation (URS) is pleased to submit our final construction report for the referenced
project. One copy each of the as-built drawings prepared by the Contractor and the Construction
Materials Testing Report prepared by Alpha Geotechnical & Materials Inc. (Alpha) are attached.

Mr. Duke Yager of the Flood Control District of Maricopa County (District) served as the full-
time Construction Manager for the project. The District retained Alpha to provide material
testing services during construction. As the engineer-of-record during the design phase of the
project, URS remained involved during construction by participating in partnering sessions,
reviewing submittals from the contractor, visiting the site periodically to inspect key elements
and stages of construction, reviewing test results submitted by Alpha, and serving as a technical
liaison between the District, the Contractor, and the Arizona Department of Water Resources
(ADWR).

Based on our involvement during the construction phase of the project as noted above, it is our
opinion that the project was constructed in accordance with design intent and the construction -
documents prepared by URS. Should you have questions or require additional information please
contact Ravi Murthy, P.E. of URS at (602) 648 2441.

Sincerely

."}7‘;}\
Alexander W. Gourlay, P.E. 57 \\‘\;‘:17‘
ALEXANDER V. V&

Principal, Engineer-of-Recor GOURLAY
(=]

URS Corporation

7720 North 16th Street, Suite 100
Phoenix, AZ 85020

Tel: 602.371.1100

Fax: 602.371.1615 PAFCDMC\ 852\ CONSTRUCTION REPORT\WHITE TANKS IDS CONSTRUCTION REPORT.DOC



TABLE OF CONTENTS

Page
1.0 INTRODUCTION.....ccoiiimirinitcinitiimssi sttt .1
2.0  PROJECT DESCRIPTION....cocoirieinririneisinincniiiiessseesssnsssssssnsssssses e sssasssssesasesessens 2
2.1 PURPOSE ...ttt sttt ssss s s sesnasstossossesanens 2
2.2 KEY PROJECT ELEMENTS......ccocoiiiniitiiecrneentneteeseseetseenseseesee e snssasseneens 2
2.3 CONSTRUCTION DOCUMENTS ......cooniiiiiirentrneercnenneneenresressssssseesesssessssenes .3
3.0 CONSTRUCTION PHASE ...ttt sessestssessesessessesnesassesnsressossssesessens 4
3.1  URS RESPONSIBILITIES ........cocooiiiiiiiite e s essessessn s essesseseeesenseneene 4
32  COMMUNICATION AND DOCUMENTATION .....cceviiniinnniinieinnnenncsisnenenne 4
3.3  DESIGN MODIFICATIONS DURING CONSTRUCTION .......ccccecevrinverrrnanens 5
34  CONSTRUCTION MATERIALS TESTING ......cccocvmieiniiniininininiincintnceeenees 7
4.0 CLOSURE.......coititeienieeertrteieeeeetresese sttt st st s bbb s bbb sa s b s b sbe b asbonass 8
LIST OF TABLES
1 Summary of Design Memoranda and Emails
LIST OF APPENDICES

Design Memoranda and Emails
Selected Construction Photographs
As-Built Drawings

aw

Construction Report September 26, 2002
URS Interim Dam Safety Improvements i URS Job No. 23441928.00900

White Tanks FRS No. 3
PAFCDMC\1852CONSTRUCTION REPORT\WHITE TANKS IDS CONSTRUCTION REPORT.DOC



1.0 INTRODUCTION

URS Corporation (URS) has prepared this Construction Report (Report) for the White Tanks
FRS No. 3 Interim Dam Safety project (Project). The purpose of this report is to document
activities during the construction phase of the project, including modifications made to the
original design, summary of the materials testing results during construction, and photographic
documentation of selected phases of the construction. This report and the accompanying
certification is required as part of the approval process with the Arizona Department of Water
Resources (ADWR).

The following individuals/entities played key roles during the construction phase of the project:

e Flood Control District of Maricopa County (District): The District owns and operates
the White Tanks FRS No. 3. Mr. Duke Yager was the District’s Construction Manager.
Mr. Tom Renckly, P.E. is the Manager for the District’s Dam Safety Program.

e URS Corporation: The District retained URS to design the interim safety modifications
for the dam. Mr. Alexander W. Gourlay, P.E. is the Engineer of Record. Mr. Ravi
Murthy, P.E. was URS’ Project Manager, and Mr. Kevin Somerville served as the site
representative and visited the site periodically during construction.

e Buesing Inc.: Buesing was selected by the District to perform the construction of the
dam modifications. Mr. Richard Candelaria was Buesing’s Project Manager and Mr. Jim
Richards served as the Construction Superintendent. 4

e Arizona Department of Water Resources: ADWR oversees and regulates the safety and
construction of non-federal dams in Arizona. Mr. Brett Howey was ADWR’s primary
representative during the construction phase. Messrs. Michael Greenslade, P.E. and Jon
Benoist, P.E. provided regulatory oversight and support.

e Natural Resource Conservation Service (NRCS): The NRCS (then Soil Conservation
Service — SCS) constructed the dam in the mid-1950s. Although the NRCS played no
official part in the Project, Mr. Noller Herbert, P.E., the State Conservation Engineer
participated in review and provided comments and input during the project.

o Alpha Geotechnical & Materials, Inc. (Alpha): The District retained Alpha to provide
construction materials testing services for the project.
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2.0 PROJECT DESCRIPTION

White Tanks FRS No. 3 is a homogenous earth dam located in west Maricopa County, Arizona.
The dam was constructed by the SCS in the mid 1950s. The dam is currently owned, operated,
and maintained by the District. The embankment is approximately 7,700 feet long and was
constructed using material borrowed from the reservoir. The maximum height of the
embankment is about 30 feet. The crest width varies between 10 and 11 feet. The upstream and
downstream faces are sloped at approximately 2.5:1 and 2:1 (horizontal to vertical), respectively.
Three gated, corrugated metal pipes (CMPs) through the embankment serve as the principal
outlets from the reservoir. Two of the outlets are 48 inches in diameter while the third outlet is
24 inches in diameter. The emergency spillway for the facility is cut into natural ground at the
right abutment of the dam. The design spillway crest elevation is approximately 1,210 feet.

Safety deficiencies identified by ADWR include:

e Inadequate freeboard

e Qutlets require trash racks

e Qutlets require diaphragm filters

e Develop operational plan

¢ Ensure safety of the embankment against erosion through transverse cracks
¢ Verify adequate filter protection between Sta 57400 and Sta 59+00

As a result of these deficiencies, ADWR has classified White Tanks FRS No. 3 as *“unsafe, non-
emergency”.

2.1 PURPOSE

The District retained URS (then Dames & Moore) to design and implement selected dam safety
modifications at White Tanks FRS No. 3. The overall objective of the project was to increase the
confidence of ADWR and the District in the integrity of the embankment and viable operation of
the outlet works during an impoundment event, and to implement freeboard and erosion-related
improvements in the vicinity of the emergency spillway.

2.2 KEY PROJECT ELEMENTS
The Project included the following key elements:

o Diaphragm Filters: Conventional, graded sand diaphragm filters were designed and
installed around the three CMPs through the embankment. These diaphragm filters were
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designed in accordance with Chapter 26 of the National Engineering Handbook published
by the NRCS. The filter extends three times the pipe diameter on both sides and above
the pipe, and extends one and a half times the diameter below the pipe. The filter is
protected with a soil buttress that also provides resistance to blowout of the filter under
hydraulic head. A granular drain was installed to convey water from the filter to the
downstream toe of the buttress. The capacity of this granular drain is augmented with
geotextile-encased slotted HDPE pipes. |

e Qutlet Pipe Extension: The existing CMPs were extended in order to accommodate the
new sand filter and soil buttress. The existing concrete headwalls were demolished prior'
to extending the CMPs. The CMP extensions are galvanized, polymer-coated CMP
connected to the original pipe with galvanized band couplings and neoprene gaskets.
New headwalls have been constructed at the downstream toe of each buttress.

e Trash Racks: The original design by the NCRS included trash racks to protect the inlets
to the CMPs. However, it appears that these trash racks were never installed. New trash
racks were designed and installed as part of the current Project.

o Right Abutment Erosion Protection: The right abutment of the dam was armored with
riprap to provide erosion protection in the event of discharge from the emergency
spillway. The riprap was designed for a maximum particle size of 12 inches, D50 of 6
inches, and a minimum particle size of 2 inches. |

o Emergency Spillway Modifications: A 75-foot wide channel or “notch” was excavated
long the centerline of the existing emergency spillway. The channel has 5:1 (horizontal to
vertical) slopes and a bed slope of 0.5 percent. The channel invert elevation was set at
1207.0 feet. The design intent of the notch is to increase the dry free board under the IDF
(1/2-PMF) as required by ADWR.

2.3 CONSTRUCTION DOCUMENTS
URS prepared the following construction documents for this project:

e Design Drawings: A total of 18 drawings were prepared for this project. These drawings
reflected the completion of engineering and each for each element of the project.

o Construction Specifications: The construction specifications for this project included the
Special Provisions and the Supplementary General Conditions. The Special Provisions
provided technical instructions and guidance for the contractor. To a large extent, the
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Supplementary General Conditions form a standalone document that is relatively project-
independent but does contain some references to the Special Provisions.

e Construction Quality Assurance (CQA) Plan: The CQA Plan was a standalone
document that served as a guide for materials testing, construction inspection, and
construction oversight by the District.

3.0 CONSTRUCTION PHASE

3.1 URS RESPONSIBILITIES

As the Engineer-of-Record for the project, URS continued to remain very involved during the
construction phase of the project. URS’ key responsibilities during the construction phase
included:

e Participate in pre-bid meetings to provide information and clarification during the
bidding process.

e Respond to the Requests for Information from the Contractor and the District.
e Review contractor submittals prior to installation of materials.
e Review materials testing results by Alpha

e Visit the site periodically to inspect and document construction/installation of key
components of the project.

e Participate in project progress and partnering sessions.
e Serve as the technical liaison between the District and ADWR.
3.2 COMMUNICATION AND DOCUMENTATION

As the Engineer-of-Record, URS provided input during construction through close
communication with the project team. All major discussions and issues such as submittal
reviews, design modifications, and design clarifications were documented in a series of Design
Memoranda. Copies of all Design Memoranda for the construction phase of the project are
included in Appendix A and summarized in Table 1. Selected photographs taken during
construction are included in Appendix B.
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3.3 DESIGN MODIFICATIONS DURING CONSTRUCTION

Several modifications were made to the original design configuration and specification during
the construction phase of the project. These modifications were made to accommodate specific
conditions encountered during construction, or in response to requests from the contractor and/or
the District. In each case, the technical merit of the proposed modification was reviewed in light
of the original design intent and potential impact to the dam. If no adverse impacts were
identified in either to the (above) two cases, then URS presented the proposed modification to
the District and ADWR for review, comment, and (if acceptable) for approval. Each proposed
design modification was documented in a Design Memorandum. Copies of As-Built drawings
are included in Appendix C.

Key destgn modifications implemented during the construction phase as briefly discussed below.
The Design Memorandum Number and submittal date are also included.

e 2Spillway Notch Location (Design Memo No. 3, December 7, 2001): During the initial
stages of the project, the contractor’s surveyor identified a discrepancy in the survey data
used to develop the original design configurations, and the survey data generated during
the current project. As a result of this discrepancy, the spillway notch was shifted by .
approximately 0.3 feet towards the dam embankment. The proposed modification was
relatively insignificant and did not adversely impact the design intent of the project, and
was therefore approved.

e 4Second Coupling at South CMP (Design Memo No. 6, January 03, 2002): Excavation
for the diaphragm filter at the southern CMP outlet exposed an older coupling along the
CMP. Due to the condition of the coupling (rusting and lack of gasket), URS
recommended replacement of the old coupling with a new neoprene gasket and coupling
band. The upgraded coupling was then encased in concrete. The treatment proposed for
this coupling was the same used for CMP couplings included in the current design.
Therefore, the proposed treatment of the coupling was approved.

e S8Length of Slotted HDPE Pipe at Central Outlet (Design Memo No. 20, July 25, 2002):
-~ After construction of the diaphragm filter and soil buttress at the central outlet was
completed, it was brought to URS’ attention that the slotted HDPE pipes within the drain
did not extend the 8 feet into the filter sand as originally designed. Subsequent field
measurements by the District and the contractor indicated that the HDPE pipes were 40
feet in length. Based on this measured length, it is estimated that the pipes extend 6 feet
into the filter sand. Using relatively conservative simplifying assumptions, URS
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_estimated - a drain capacity of approximately 3.2 cfs, and a maximum inflow of
approximately 2.76 cfs. Since the available capacity was larger than the estimated inflow,
the as-built condition of the HDPE pipes at the central outlet was accepted without
modification.

o S5Compaction Moisture Content for Subgrade and Buttress Fill (Design Memo No. 8,
January 7, 2002):  In response to a request from the Contractor, the compaction moisture
content for the subgrade at each outlet was changed from “optimum to 3% above
optimum”, to “1% below to 2% above optimum”. URS evaluated this change and found
that the revised specification did not adversely affect the design intent of the project, and
was not expected to have.an adverse impact on the long-term performance of the
diaphragm filter and buttress. Therefore, the proposed modification was adopted.

e ITest Method for Filter Sand Density (Design Memo No. 2, December 5,2001): Alpha
expressed concern about the time required to. perform the in-situ density test per ASTM
D4914 (test pit method) as was originally specified in the construction documents, and
requested that this test method be replaced with ASTM D1556 (sand cone method). On
January 18, 2002, the contractor performed comparative tests (test pit method versus sand
cone) at three locations. The test results using the sand cone and test pit methods varied
by less than 1 %. Therefore, the requested change in test method was approved.

e 6Drain Sand Gradation Specification (Design Memo No. 15, January 24, 2002): The
Contractor was unable to procure drain sand that met the project gradation specification,
and instead submitted gradation data for an alternate sand. URS compared this proposed
gradation with the design band developed for a match with the filter sand. The gradation
curve for this proposed drain sand was within or finer than the design band. Furthermore,
the proposed drain sand also met the filter match (retention) criteria when compared to
the geotextile. Therefore, the alternate sand was approved for construction of the drains.

e 7Gradation Specification for Buttress Fill (Design Memo No. 16, January 25, 2002):
The gradation limits specified in the construction documents for the buttress fill was
based on three soil samples collected from the emergency spillway during the design
phase of the project. During excavation of the notch, it was apparent that the original
three samples were not sufficiently representative and that the soils being excavated were
finer grained than anticipated. Once these soils were stdckpiled, the Contractor/District
collected ten composite samples for sieve analyses. URS reviewed the results of these
tests and confirmed that the stockpiled soils met the filter match requirements for the
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filter sand as well as the geotextile, and that the design intent was not compromised.
Therefore, the specified gradation band for the buttress fill soils was modified to include
the stockpiled soils.

o 3Conflict with Existing Outlet Drains (Design Memo No. 5, December 31, 2001):
During construction, it was apparent that the excavation of the embankment required to
accommodate the diaphragm filters would intersect four existing finger or outlet drains
associated with the center filter system. URS reviewed this condition and concluded that .
the drains in conflict could be abandoned in place because there was significant
redundancy in outlet capacity provided by adjacent outlet drains. Furthermore, the
transverse crack mitigation provided by the outlets would not be compromised.
Therefore, URS recommended that the outlet drains intersected by the excavation be
covered with a geotextile (separation fabric) and be abandoned in place.

34 CONSTRUCTION MATERIALS TESTING

The District retained Alpha to perform materials testing during the course of the construction
project. Technician(s) from Alpha were present on site for a significant portion of the
construction. Results from the field and laboratory tests by Alpha are included in a separate
report, and are not repeated herein. In addition, selected construction materials (geotextile, for
example) were not specifically tested for this project. Instead, the manufacturer’s product
specification was reviewed for compliance with the project specifications.

In general, the following points are noted with respect to the construction materials testing task
of the project:

e The testing frequency for the project was provided in the Construction Quality Assurance
Plan prepared as part of the construction documents. Mr. Yager of the District was
responsible for scheduling the testing required, and was also had primary responsibility
for review of test results to assure compliance with the project specifications.

e The results from the gradation tests from the subgrades at each diaphragm filter location
were provided directly to URS for verification of satisfactory filter match criteria.
Placement of the filter sand commenced only after the results were reviewed and
approved by URS.

e Index properties (gradation and plasticity index) of the buttress fill, filter sand, and drain
sand were provided by Alpha, and pre-approved by URS prior to placement of the
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materials. In addition, these materials were also sampled and tested for compliance
during actual placement.

o The filter sand and drain sand easily met the minimum project relative density
requirements. In fact, the field crews were advised on occasion to avoid overcompaction
of these granular materials.

e The subgrade soils at all three locations met the project requirements for filter match,
plasticity, moisture content, and compaction. In one instance, the subgrade soils had to be
reworked in order to bring the moisture content to within project specifications.

e The buttress fill soils typically met project requirements for gradation, plasticity,
moisture content, and compaction. In one instance, about three lifts of buttress fill were
placed with inadequate compaction. Based on a review of the data and field procedures, it
was concluded that the under-compaction was due to an incorrect moisture density
relationship. The under-compacted fill was removed and re-placed at the required relative
compaction.

4.0 CLOSURE

As discussed in Section 2.1 of this report, the overall objective of this project was to design and
construct mitigation measures that would improve the safety of the dam relative to operation of
the outlet works. Specifically, the District’s goal was to decrease the likelihood of failure due to
erosion and piping along the perimeter of the existing CMP outlets, to improve the erosion
resistance of the right abutment of the dam, and to increase dry freeboard. The following
comments are offered relative to these specific issues:

1. The diaphragm filters have been designed and installed in accordance with current dam
engineering and ADWR regulatory practice and requirements. Therefere, it is our opinion
that if needed, these modifications can be incorporated into a future dam rehabilitation
alternative for the facility.

2. The placement of riprap at the right abutment of the dam has improved the erosion
resistance of the abutment. In principle, this modification can (if needed) be incorporated
into a future dam rehabilitation alternative for the facility. However, if spillway
discharges were to change significantly as a result of the dam rehabilitation, then the
design of the riprap should be reviewed for continued validity.

Construction Report September 26, 2002
YRS  nterim Dam Satety Improvements 8 URS Job No. 23441928.00900
White Tanks FRS No. 3
P:AFCDMC\8S2ACONSTRUCTION REPORT\WHITE TANKS IDS CONSTRUCTION REPORT.DOC



3. Installation of trash racks at the upstream ends of the CMP outlets reduces the likelihood
that the outlets will be blocked by debris resulting in reduced flows.

4. Construction of the notch or secondary spillway has increased the dry freeboard for the
dam in its existing configuration. The applicability of this modification to a dam
rehabilitation alternative will have to be assessed in the future.

Based on the above items, it is believed that the interim dam safety measures that have been
implemented during this project have improved the overall safety of the dam. However, there are
other items of concern identified by ADWR and others that need to be addressed in the future.
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URS

TABLE 1

SUMMARY OF DESIGN MEMORANDA AND EMAILS

Document Date | Document Name v Key Issues Discussed : Design Modification Comments
27-Nov-01 Design Memo No. | |Clarified that construction Benchmark to be used is SM-A7at Sta 70+07 with an elevation of 1214.786 ft. None
5-Dec-01 Design Memo No. 2 [Responds to Contractor's request for digital files of drawings. None
Provides clarification on the survey discrepancy identified by the Contractor. None
Responds to Contractor's request for information on alignment of riprap. Suggests that centerline and extents None
of the riprap be identified be "field fitted".
Responds to Alpha's request for change in testing procedure from ASTM D4564 to ASTM D4914. URS None
requested additional information for the substitution.
7-Dec-01 Design Memo No. 3 [Responds to a discrepancy in the centerline survey information at the emergency spillway. The change Yes The modification to the original design was insignificant and does
resulted in the notch moving approximately 0.3 feet closer to the right abutment of the dam. not adversely impact the design intent of the project or the
performance of the existing dam embankment. -
21-Dec-01 Design Memo No. 4 {Review of submittals for filter sand, drain sand, riprap, #57 rock and geotextile fabric. Filter sand approved. None
Drain sand and #57 rock rejected. Inadequate information on riprap and geotextile.
31-Dec-01 Design Memo No. 5 |Addresses a field condition where four finger drains associated with the center filter system were in conflict Yes The proposed modification does not have a significant impact on
with the diaphragm filters. Recommends that the outlet drains be covered with a non-woven geotextile for the performance of the embankment because the existing center
separation from the buttress fill, and abandoning the outlet drains in place. filter system has sufficient redundancy. Furthermore, abandoning
the drains as proposed does not adversely impact the transverse
crack mitigation provided by the center filter system.
3-Jan-02 Design Memo No. 6 |Addresses a second coupling along the southern CMP outlet. Recommends that the second coupling be Yes The proposed treatment is consistent with the treatment for new|
replaced with the metal band and gasket as used with the new couplings included in this project. Also CMP couplings included in this project. Therefore, the proposed
recommends concrete encasement for the new joint. modification does not violate the design intent.
5-Jan-02 Design Memo No. 7 [Review Contractor's submittal for filter sand gradation, retention criterion for geotextile and subgrade, filter None
match between filter sand and subgrade.
7-Jan-02 Design Memo No. 8 [In response to Contractor's request, URS evaluated compacted moisture content for subgrade and buttress fill. Yes. The proposed modification does not have a significant impact on|
URS recommended compaction moisture content range to one percent below OMC to three percent above] the performance of the embankment.
OMC for subgrade soils, and two percent below to one percent above OMC for buttress fill. ’
9-Jan-02 Design Memo No. 9 Review Contractor's submittal for slotted HDPE pipe. HDPE pipe rejected due to inadequate opening size. None
. Geotextile sock data not included.
9-Jan-02 Design Memo No. 10[Review Contractor's submittal for concrete mix design. None
12-Jan-02 Design Memo No. 11|Review Contractor's submittal for subgrade soils at the North outlet. Verified filter match between subgrade] None
soils and filter sand, and subgrade soils and geotextile.
16-Jan-02 Design Memo No. 12|Reviewed results of subgrade compaction at the south outlet. Dry density met specifications but the moisture None
Revised content did not meet specifications. Requested clarifications for moisture-density curves.
17-Jan-02 Design Memo No. 13{Reviewed and approved results of minimum-maximum density test results for filter sand. None
20-Jan-02 Design Memo No. 14|Reviewed and approved results of compaction tests of subgrade at the north and south outlets, and the relative Yes Contractor performed a field test to compare results on the same

density of two lifts of filter sand at the south outlet. Also reviewed Contractor's request to replace test method

ASTM D4914 with ASTM D1556. The change in test methods was recommended.

lift of filter sand using both test methods. The comparison was

favorable and the change in project specifications was approved.
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URS

TABLE 1 (Continued)

Document Date | Document Name Key Issues Discussed Design Modification Comments

24-Jan-02 Design Memo No. 15[Reviewed and approved Contractor's submittal for gradation of drain sand. Yes Contractor was unable to obtain the drain sand that met the project]
specifications. URS evaluated the gradations of commercially
available drain sand provided by the contractor. The available
drain sand was within the design band or finer, and was
compatible (filter match) with the geotextile. Therefore, the drain
sand was approved for use.

25-Jan-02 Design Memo No. 16|Addresses prequalification test results on the buttress fill stockpile. Stockpiled buttress fill approved. Yes The proposed gradation specification for the buttress fill meet the

Modification of the project specification for gradation of the buttress fill is recommended. filter match requirements with the filter sand and the geotextile.
Therefore, revision of the gradation specification was consistent
. with the design intent.
11-Feb-02 Email Provides guidance on treatment of abandoned finger drains. See Design Memo No. 5 for additional Details. Yes See Design Memo. No. 5
26-Feb-02 Design Memo No. 17|Discusses approach/protocol to address an existing joint in the CMP at the central outlet that might be exposed None Not relevant because the joint was not exposed during excavation.
during excavation for the diaphragm filter.

4-Mar-02 Email Reviewed and approved second stockpile of buttress fill soils. None

10-Mar-02  {Design Memo No. 18[Reviewed and approved relevant filter matches for the subgrade at the central outlet. None

20-Mar-02  |Design Memo No. 19[Expansion of the Spillway Notch in order to generate additional buttress fill soils. Yes Additional buttress fill was needed. The proposed expansion of the
spillway notch did not conflict with the design intent. Therefore
the proposed change to the notch dimensions was implemented.

25-Jul-02 Design Memo No. 20|Reviewed and approved as-built condition for slotted HDPE pipes at central outlet. Yes Contractor installed shorter pipe that shown on design drawings.
URS reviewed the as-built condition, estimated the capacity of the
drain with the existing HDPE pipes in place, and concluded that|
the drain had adequate capacity.
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Memo

To: Tom Renckly, PE
FCDMC

From: Todd Ringsmuth, PE/Kevin Somerville E.I.T.

CC:
Date: 11/27/01

Re: Survey Clarifications

The Construction Project Benchmark to be used for the Interim Dam Safety
Project is SM-A7 (station 70+07) at elevation 1214.786 feet.

The drawings submitted to ADWR and approved for construction included a note on sheet 2 of 18 indicating
that FCDMC would provide a construction project benchmark for the contractor to use for construction layout
and staking. Based on recent conversations, URS concurs with FCDMC with the use of subsidence
reference monument A7 located on the crest at the southemn end (station 70+07) of the dam embankment

as the project benchmark. The details for this benchmark are as follows:

ID: SM-A7
Description: Subsidence Monument (SM)
Type: USDOA Brass Cap in Concrete Stamped A-7 8-90
Northing: 919484.657
Reference Easting: 528113.264
Only Elevation: 1217.042 (feet)
Date Last Surveyed: August 2001
Surveyed By: MCDOT / FCDMC
Vertical Datum: NAVD 88
Horizontal Datum: NAD 83
ID: SM-A7 (A-Team Point # 1194)
Description: Subsidence Monument (SM)
Type: USDOQA Brass Cap in Concrete Stamped A-7 8-90
Northing: 919484.657
For Easting: 528113.264
Construction Elevation: 1214.786 (feet)
Date Last Surveyed: December 1999
Surveyed By: A-Team /URS
Vertical Datum; NAVD 29
Horizontal Datum: NAD 83

The vertical difference between elevation readings (29 datum vs. 88 datum) is 2.256 feet.
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Memo
Survey Clarifications
November 27, 2001

The design drawings also reference benchmark SCS BM 8-80, which was used as the vertical control at the
site. This benchmark had an elevation recorded by A-Team of 1284.361(VD29), and an elevation recorded
by MDOT of 1286.445 (VD88). The difference between these two survey readings is 2.084 feet.

Given the design drawings are based on the survey information obtained in 1999 by A-Team (using the
1929 vertical datum) and the baseline topographic mapping (Cooper Aerial, 1989) provided by the FCDMC,
the corresponding elevation that is to be used for the proposed project benchmark A-7 is 1214.786 feet.

Unfortunately, none of the previous work conducted by URS/A-Team or three firms (Z&H Engineering,
Gilbertson Associates, and Cooper Aerial) hired by FCD, referenced the vertical datum. However, a 1929
vertical datum has been assumed.

It is our understanding of the situation that the design (including drawings) has not been adversely affected
by the more recent survey conducted by MCDOT using the 1988 vertical datum. It is for this reason we
believe that the project benchmark be assigned the 1214.786 (feet) elevation to provide a consistent
connection to the approved drawings. However, we recommend that the project control points be
established, and layout and staking be conducted by the Contractor for observation and review by the
FCDMC and URS prior to earthwork.

if you have any questions regarding the content of this memo please call either Kevin Somerville or myself at
your convenience.
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Design Memo No. 2

Technical Support During Construction

To: Duke Yager
FCDMC

cC: Tom Renckly
FCDMC

From: Kevin Somerville, E.I.T.

Date: 12/05/01
Re: Survey Layout Clarifications and Test Methods

This memo is in response to several e-mail and voicemail messages in the past few days. A formal RFl has
not been received to date.

1. Provide digital files for design drawings to WRG Design (survey subcontractor).

At this time, it does not seem beneficial to provide digital files as a manner of clarifying
outstanding issues. Particularly on this project, the official drawings are those that carry the
ADWR stamp of approval. Having other copies of the drawings without ADWR approval
could lead to confusion during the project.

2. Provide any survey information that may clarify a discrepancy discovered in the survey by WRG
Design of the outlet extension structure horizontal alignments. The alignments vary from design
drawings ranging from 0.2 feet to 1.0 feet (according to verbal descriptions).

A fax was sent on December 3, 2001 to WRG Design showing the latitude and longitude (and
northing and eastings) for the horizontal benchmark that A-Team used. URS subcontracted
A-Team in 1999 to provide limited land survey of the outlets (cross section) for use in the
design.

A table, Initial GPS Survey - Final Coordinate List, prepared by FCD/MDOT on October 3,
2001 providing a list of the subsidence monuments across the crest and toe of the dam is
attached.

A table, Summary of Specific Survey Data Points, prepared by URS showing common
survey points between the URS/A-Team survey and the FCD/MCDOT survey is attached.
Specifically, subsidence monuments A1, A6, and A7 should be of interest.

URS recommends WRG Design attempt to resolve the discrepancy by reviewing the
available data in checking for error or incompatible benchmarks. If the reference information
above does not sufficiently resolve the discrepancies of the outlet alignments after review
and check with surveys recently conducted by WRG Design, then URS would review the

® Page 1



Design Memo No. 2
Survey Layout Clarifications and Test Methods
December 5, 2001

possibility of revising the horizontal position of the design control points, as needed.
However, changing the coordinates of these control points on one or more outlets should
be considered a last resort option.

3. Provide clarification for the alignment of the riprap placement along the southem end of the dam
embankment for staking purposes.

As discussed with WRG Design during a recent phone call, picking coordinate points off of
the site plan digital file in AutoCad would be inappropriate for the design intent. The cross
section A12 indicates dimensions from the “toe of slope” of the dam embankment.
Identifying the toe of slope is largely a field fit assessment. Therefore, URS recommends
that the staking of the centerline and corresponding extents of riprap be coordinated with
both Duke Yager of FCDMC and Kevin Somerville of URS to assist and/or verify the
appropriate toe of slope in the field.

4, Substitute ASTM D4564 (Field Density by Sleeve Method) with ASTM D4914 (Field Density with
Sand Filled Test Pit) as requested by Alpha Testing (QC subcontractor).

As part of this design, careful selection of the appropriate QA/QC test procedures was
performed by URS and approved by the ADWR. The ASTM D4564 was selected because the
standard clearly states its purpose includes and applicability includes granular soils and
filters. Furthermore, ASTM D4914 does not state that this method is suitable for filters. In
fact, the standard indicates that D4914 is applicable to soils with sufficient cohesion and /or
particle interlocking. Therefore, URS requests that ASTM D4564 be used on this project as
indicated in the Special Provisions (specs) and CQA Pian. Should concemrn for the use of this
method still be evident, please provide URS with detail and basis for desiring the
substitution.

If you have any questions regarding the content of this memo please call me at your convenience.
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Design Memo No. 3

Technical Support During Construction
To: Duke Yager
FCDMC

CcC: Tom Renckly
FCDMC

From: Kevin Somerville, E.I.T.

cC:

Date: 12/07/01

Re: Survey Layout Clarifications

This memo is in response to a recent voicemail message from WRG Design. A formal RFI has not been
received to date.

1. Provide WRG Design with clarification of survey coordinates and centerline alignment for the
spillway notch. The field survey curve data does not compute for that shown on the design
drawings.

After review of the survey centerline information shown on the drawings, there is a
geometric bust in the curve alignment values. URS has recomputed these values and
prepared a 85 x 11 figure (see attached) showing the changed values highlighted by
clouding. The change in centerline curve alignment results in the notch being approximately
0.3 of a foot closer to the dam embankment. URS believes this change in the spillway notch
alignment is relatively insignificant and does not adversely effect the design intent or the
existing dam embankment.

If you have any questions regarding the content of this memo please call me at your convenience.
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Design Memo No. 4

Technical Support During Construction
To: Duke Yager
FCDMC
€C: Tom Renckly
FCDMC
From: Kevin Somenville, E.I.T.
cc:
Date: 9/26/2002

Re: Submittal Review

This memo is prepared to provide URS’s review comments on the project submittals from Buesing Corp. in
support of the FCDMC formal approval process. In future submittals, we request that the individual data
sheets typically should state the project material name and description for which they are proposed (i.e.
drain sand). This information would greatly help us in the identification of the intended use of the material
and to eliminate confusion.

1. Submittal for Filter Sand dated 12/19/01

Approved. URS assumes the Concrete Sand shown on the Sunstate testing report is intended for
use as the diaphragm filter on the project. This material appears acceptable for use as diaphragm
filtter sand.

Acceptance of this material should be upon the condition that materials delivered to the site are
subject to further testing and approval in accordance with the Technical Provisions (specifications)
and CQA Plan.

As requested in bid addenda, the Buesing is required to supply FCDMC with the opportunity to
collect bulk samples from material delivered to the site for additional laboratory analysis.

2. Submittal for Drain Sand dated 12/19/01

Rejected — Material Does Not Meet Specification. URS assumes the C-33 #8 Concrete
Aggregate shown on the Sunstate testing report is intended for use as the drain sand on the project.
The specification was written and approved by ADWR with C33 #9 in mind and the #8 does not
meet this cnteria. In addition, according to the data table provided sieve size No. 50 was not
performed. Therefore, this material appears unacceptable for use as drain sand on the project. As
requested in bid addenda, Buesing is required to supply FCDMC with the opportunity to collect bulk
samples from material delivered to the site for additional laboratory analysis.

® Page 1




Design Memo No. 4
Submittals
December 21, 2001

3. Submittal for Rip-Rap dated 12/19/01

No Decision — No Information To Review. Although the cover sheet indicates a submittal was
being transmitted for riprap, the Ds, = 6 inch riprap material is not included. A separate submittal is
requested.

4, Submittal for #57 Rock dated 12/19/01

Rejected — Material Does Not Meet Specification. URS assumes the C-33 #57 rock shown on
the Sunstate testing report and the 1-inch rock shown on the Westem Technologies Inc. testing
report is intended for the upper layer (driving surface) of the road crossing over the riprap zone at
the southem abutment. if is our assumption is correct, then this material does not meet the
gradation requirements for the 1-inch rock as per specification. Please advise URS if this
assumption is incorrect. The re-submittal of data on a different material is requested.

Acknowledging that this material is more of an operational issue than it is dam safety, however,
Buesing may choose to resubmit specifically requesting the C-33 #57 aggregate as a substitution to
the material specification. Substitution may require approval from ADWR.

If the #57 aggregate is intended for concrete on the project, this submittal should accompany the
separate concrete mix design submittal.

5. Submittals for Geotextile Fabric dated 12/19/01

No Decision — Request Additional Information. URS assumes the geotextile fabric data shown
on the Amoco letter is intended for the wrap around drain sand and the riprap underlayment for the
project. The Amoco Style 4553 appears to meet most of the specification criteria, with the exception
that the unit weight (oz / sy) and permeability (cm/sec) material data are not included in the table
submitted and therefore have not been confirmed. Upon brief review of URS'’s in-house Amoco
Manufacturer catalogues, this information is not readily available.

The geotextile fabric discussed above is unacceptable for the drain pipe sock. Therefore, the
geotextile sock around the HDPE perforated drain pipes should be a separate submittal that meets
that specification.

If you have any questions regarding the content of this memo please call me at your convenience.
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Design Memo No. 5

Technical Sl_:ppoft During Construction

To:  JonM.Benoist, P.E.~ADWR 417-2423
Brett Howey - ADWR

cc: Tom Renckly, P.E. — FCDMC (602} 506 8561
Duke Yager - FCDMC (602) 506 8561
George H. Beckwith, P.E. - FCDMC (602) 506 8561 €=
Noller P. Herbert, P.E. — NRCS (602) 280 8795

From: Ravi Murthy, P.E.

CcC: Kevin R. Somerville - URS, PHX
Todd E. Ringsmuth, P.E. - URS, PHX
Sandy Gourlay, P.E. - URS, PHX

Date: December 31, 2001
Re: White Tanks FRS #3, Outlet Drains

BACKGROUND

White Tanks FRS #3 is a homogenous earthen embankment dam, constructed by the
NRCS (then SCS) in 1954. The embankment is about 7,700 feet in length, and 27 feet in
height at its deepest section. Three corrugated metal pipes (CMPs) serve as the
pnncnpal outlets. Two outlets are 48 inches in diameter while the third CMP is 24 inches
in diameter. Hlstoncally, the embankment has exhlblted moderate to severe transverse
cracking. . : :

In 1982, the NRCS implemented a remedial action program to address the transverse
cracking. A section of the embankment between Sta 56+10 and 59+90 was breached
and re-constructed. In addition, a central chimney drain was installed along the length of
the embankment. Finger or outlet drains which daylight just beyond the downstream toe
of the embankment were also installed to serve as outlets for the chimney drain.

The depth of the central drain and the location of the flnger drains were established (by
the NRCS) using the following criteria:

1. The depth of the trench along the embankment centeriine would be equal to the depth
of the crack plus 3 feet. :
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Design Memo No. 5
White Tanks FRS #3 - Outlet Drains
December 31, 2001

2. Afinger drain would be installed at each location where an open crack wider than 3/8- :
inch was noted. '

In accordance with ADWR's recommendation, diaphragm filters were designed (by URS)
for all three CMP outlets. At the north outlet, two of the previously-constructed finger
drains.daylight within the footprint of the proposed buttress (not filter or drain). The north
outlet is located at Sta 29+00. Based on records from the NRCS, the two finger drains
that are impacted by construction of the diaphragm filter at the north outlet are located at.
Sta 28+82 and 29+16. Additionally, one outlet drain will be |mpacted at each of the
central and south outlets.

- PROPOSED SOLUTION

Our preferred solution would be to abandon the four finger drains in place, and construct
the buttress currently planned. A non-woven geotextile fabric (approximately 8 feet by 8
feet) should be provided at the drain-buttress fill interface to minimize the risk of migration
of the fines from the buttress fill into the coarser drain material. We believe that this
approach provides a technically sound and practical approach to the problem at hand, for
the following reasons:

. There appears to be significant redundancy in the number of finger drains provided

(68). Assuming a maximum pool elevation of 1210.5 feet, the capacity of the outlet
drains (68) is estimated to be approximately 286,960 cubic feet per day. For a driving

head of one foot, the outlet capacity (68 drains) is estimated to be approx1mately

19,000 cubic feet. If four of the sixty-eight drains are abandoned, the reductlon in

capaclty would be approximately 6 percent

2. Based on a simple seepage assessment through the dam, it is estimated that for the
maximum pool elevation of 1210.5 feet (conservative, because does not account for
spillway notch), the seepage through the dam (and therefore the seepage reporting to
the central drain) would range from 31 to 190 cubic feet per day (Seepage estimate is
based on a flow rate of 0.0041 to 0.0247 cubic feet per day per foot of dam). This
volume is nearly two orders of magnitude less than the outlet capacity (see ltem 1
above) even for a driving hydraulic head of 1-foot acting on the outlet drains. Since
the outlet capacity far exceeds the estimated inflow even at a head of 1.0 feet, it is
unlikely that the incremental hydraulic head developed within the embankment due to
elimination of the four drain outlets would exceed 1 foot.

3. Since the central drain is relatively permeable (k estimated at 300 ft/day), blockage of

the four outlets will cause water to flow lateral through the central drain and exit
through the adjacent drains that remain operational. In order to confim this
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- Design Memo No. 5
White Tanks FRS #3 — Outlet Drains
December 31, 2001

hypothesis, we performed a simple assessment of seepage and flows in the vicinity of
the three CMP outlets. We estimate (conservatively) that the incremental head in the
central drain due to blocking of the four drain outlets would range from less than 1.0
feet to 1.5 feet.

4. Since the outlet drains are hydraulically connected to the central drain, the hydrostatic
head acting at the downstream end of the outlet drains (block by the buttress
construction) would be:less than 1.5 feet. Therefore, the thickness of buttress fill
required to prevent “blow out” would be approximately 0.75 feet. As per the design
configuration, the thickness of the buttress fill at each of the four drain outlets ranges
from 8 to 12 feet.

Generally speaking, the incremental risk associated with elimination of the four finger -
drains is quite small for the following reasons:

1. The District anticipates that the dam will be replaced with a basin and/or channel
system, or the dam will be rehabilitated to meet current ADWR requirements within
the next five years.. Considering this design life for the Interim Dam Safety measures,
the probablhty of significant lmpoundment within the reservoir is quite small.

2. There appears to be consuderable redundancy in the existing flnger drain system both
in terms of number and capacity.

3. The head built up within the embankmént due to elimination of the four outlet drains is
small (less than 1.5 feet).

- ALTERNATE APPROACH

~ An altemate approach would be to extend the finger drains through the new buttress, and
allow the drains to daylight beyond the downstream toe of the buttress. A geotextile filter
fabric could be used as separation between the new drain material and the overlying
buttress fill. We estimate that the cost to implement this option would be approximately -
- $13,000. At this time, we do not believe that this approach is warranted.

IMPACT TO SCHEDULE

We understand that the contractor proposes to resume construction activities on
Wednesday, January 02, 2002. If the District, ADWR, and URS concur that the
Proposed Solution is preferred and acceptable over the Altemate Approach, then the
impact to the construction schedule is expected to be negligible to none. On the other
hand, if detailed calculations and/or drawings are to be prepared in support of the
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Design Memo No. 5
White Tanks FRS #3 — Outlet Drains
December 31, 2001 . .

Alternate Approach (or the Proposed Solution, for that matter),' then there might be some
delay in the construction schedule.

Please review and call to discuss at your convenience.
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Max. Pool elevation 12105 (feet)
Drain Cross Sectional Area 16 (sq. feet)
Drain Permeability 825 (feet per day)
DRAIN CAPACITY :
stamon | OPAN - DoWNSTRE DAMCREST Conrmar  LENGTH  GRADIENT (cu.Ftper jka.DSHG'CT #/
PSTREAM CENTRAL ‘ >
AM day) | d
7+50 12045 1204.7 12134 1206.2 29 020 2,640.00 (;P poTy Or Coriers
8+44 1204 1204.3 1213.1 1205.8 29.5 0.21 2,774.24
12403 12035 1201.8 1213.8 1203.8 36 024 3,190.00 TH HFA@ 12/0°5 (
12451 1201.4 1201.4 12138 1203.8 315 0.29 3,813.33 C% 7
13407 1200.5 12005 12137 1204.3 365 027 3,616.44‘ dx / va/tm
.13+47 1200.5 12006 12138 1204.7 35 028 373371 N
14428 1207 11996 12137 1204 39 028 3,689.23
14+43 1198.5 1198.8 12136 1204 39 0.30 3,960.00
14463 11975 11979 12136 1204.1 44 0.29 3,780.00
15427 1190 1196.3 1213 1204.4 46 0.31 4,074.78
16+10 12032 1195.8 12137 1204.4 46 032 421826
16+75 1195 11962 12137 1204.2 465 0.31 4,059.35
17422 1195 1195.4 1213.7 12042 486 033 4,333.04
17477 11945 1195 1213 12042 495 031 - 4,133.33
18+39 12028 1194.9 1213 1204.3 48 032 . 4,290.00
18495 11945 11949 1213 1204.1 49 0.32 4,202.45
19471 12013 11948 12138 1204 48 033 4,317.50
20451 12036 11943 12136 1204 49 0.33 4,364.08
21460 11937 11942 1213.8 1201.1 49 0.33 4,391.02
21492 1194.5 1194.8 1213.8 1201 49 032" 4,229.39
22460 1194.5 11947 1213.8 1200.8 . 465 0.34 4,485.16
24+03 11935 119356, 12136 1200.3 465 0.36 4,797.42
24427 11932 11934 12137 1200.2 485 035 4,654.02
24460 11925 1193 12137 1200.2 495 0.35 4,666.67
24+31 119255 11929 12137 12002 495 0.36 4,693.33
25434 1192 11922 1214.2 1200.6 52 0.35 4,645.38
26+24 1182 1192.1 1214.4 1201.2 525 035 4,626.29
27+48 191 11912 1214 1201.3 535 0.36 4,761.87
27+64 1191 1191.5 1214 1201.2 535 0.36 468785 |
Impacted by North

-+ 1 191 ARE 3 ; %36:]Outlet )
30+20 11925 1192.8 12136 1201.3 515 034 4,536.70
30472 1193.1 11937 12139 1201.1 50 0.34 4,435.20
31456 11962 11929 12142 1198.4 49 0.36 474122
32428 1197.5 11925 12143 1198.5 50 036 4,752.00
32450 1196 11926 12143 119856 50 0.36 472560
32476 11925 1192.8 12142 11985 50 0.35 4,672.80
33404 1196 1192.9 12142 1198.5 50 035 4,646.40
34416 1196.5 1194.4 12142 1198.5 485 033 4,381.86
34470 1196.5 1194.6 12141 11985 485 033 4,327.42
35+09 11956 1194.1 12141 11986 50 033 4,329.60
35451 11978 11937 12142 1198.8 50 0.34 4,43520
35+85 1196 11935 12143 1199 50 0.34 4,488.00
36+55 1193 11935 12144 1199 52 033 4,315.38
36+89 1193 11933 1214.4 11989 52 033 4,366.15
37450 11955 1193.8 12145 - 11956 50.5 033 4,365.15
38.04 1194, 1194.4 1214.4 11955 49 033 4,337.14
39408 1194 1195.6 1214.5 1196.1 47 0.32 418468 -

+ 195 194. 2 §7:: : 33 ::4:364.08:|Impacted by Central Outlet
46+94 1200 2 53 0.36 4,756.98 '
47416 1200.5 53 0.36 4,781.89
49415 1200.5 515 029 3,819.03
50+40 1200.9 525 0.33 4,324.57
52+55 1199.3 535 0.32 4,268.41
53+90 1189.6 555 034 4,423.78
54471 11997 58 0.36 4,711.03
55+61 12005 61 033 4,306.23
60+82 ) 1199.9 80.5 0.32 4,210.91

T 192, 9 2162, 200; e 33 2 302.2% |Impacted by South Outlet
85+79 11935 1194 1216.2 1200.7 655 025 3,325.19 '
66+50 11905 1191 . 12164 1200.4 57 0.34 451579
68+04 1193.1 11936 12164 11969 .54 0.31 4,131.11
68+62 1195.3 1195.8 12165 1197.1 495 0.30 3,920.00
68+82 1196 1196.4 1216.4 1196.9 49 0.29 - 3,798.37
69+14 1196.4 1196.9 12164 1196.9 4 028 3,663.67
69+92 11967 11971 12164 11967 46 029 3,845.22
70+44 1196.7 11972 1216.4 1196.8 465 029 3,775.48
73486 1203.7 1204.2 1216.6 1203.7 335 0.19 2,482.39

Combined Capacity of All Drains

Capacity of Impacted Drains
Reduced Capacity of Drains

Capacity lost at Impacted Drains

286,959.6 cubic feet per day
18,030.8 cubic feet per day
268,928.7
6% _percent




27+48

1194 544

[Max. Pool elevation 1210.5 (feet)
Embankment Permeability 0.0072 (feet per day)
DRAIN DISCHARGE

STATION  pownstream  MENGTH  “pepeoor
7490 1204.7 27.4 0.0044
8+44 1204.3 276 0.0050
12+03 12018 - 34 0.0080
12+51 12014 us
13+07 1200.5 36.4
13447 1200.6 364
14428 1189.6 38.2
14443 1198.8 39.6
14463 1197.9 414
15427 1196.3 434
16+10 1195.8- 45.8
16475 1196.2 45
17+22 1195.4 46.6

17477 1195

18439 1194.9
18+95 1194.9
19+71 1194.8
20+51 1194.3
21460 11942
21492 1194.8
22+60 1194.7
24403 1193.6 .
24427
24460
24+31

" 25434
26424

®
Sercrocrer #2
<§ep‘7 e Hhrough lfomg:mow
Combankment ak max e/
Eleyotion (12105 %)

66+50 1191 60.8 0.0225
68+04 11936 - 55.6 0.0185
68+62. 1195.8 514 0.0151
68+82 11964 50 0.0143
69+14 1196.9 49 0.0136
69+92 11971 48.8 0.0133
70444 1197.2 484 0.0132
73+86 1204.2 34.8 0.0041
Maximum Discharge per foot per day 0.0247 | cu. Ft per toot
Irlnlmum Discharge per foot per day 0.0041 | cu. Ft per foot
verage Discharge per foot per day 0.0181 | cu. Ftper foot
Maximum Discharge thru 7700 foot Embankment 190.35 cubic teet/day
|Mlnlmum Discharge thru 7700 foot Embankment 31.62 cubic feet/day
|Average Disch thru 7700 foot Embaniment 139.32 cubic feet/day




1

Head (teet) [ 2
{Max. Pool elevation 12105 (teet)
Drain Cross Sectlonal Area 16 (sq. feel)
Drain Permeability 825 (fest per day)
DRAIN CAPACITY ’
DRAIN BOTTOM
STATION DOWNSTRE DAM CREST LENGTH GRADIENT (cu. Ft per #
UPSTREAM i CENTRAL day) ({PREQQY PET F S
7+90 1204.5 1204.7 12134 1206.2 29 0.034483 455.17
8+44 1204 1204.3 1213.1 1205.8 20.5 0.033898 447.46 7[6 é ’L/ /L
12+03 1203.5 12018 1213.8 - 1203.8 36 0.027778 366.67 % w r 0%7 du e J
12+51 12014 12014 1213.8 1203.8 315 0.031746 419.05 by <
13+07 1200.5 1200.5 1213.7 1204.3 36.5 0.027397 361.64 a ,d ﬁ Ig
13+47 1200.5 1200.6 1213.8 1204.7 35 0.028571 377.14 er a r/ ”,/37 €a
14+28 1207 1199.6 1213.7 1204 39 0.025641 338.46
14+43 1198.5 1198.8 12138 1204 39 0.025641 338.46 O/ / 0 7/C'C]( '
14463 1197.5 11979 1213.6 1204.1 44 0.022727 300.00
15+27 1190 1196.3 1213 1204.4 46 0.021739 286.96 '
16+10 1203.2 1195.8 1213.7 12044 46 0.021739 286.96
16475 1195 - 1196.2 1213.7 1204.2 46.5 0.021505 283.87
17+22 1195 " 11954 1213.7 1204.2 46 0.021739 286.96
17477 11945 1195 1213 1204.2 . 495 0.020202 266.67
18+39 1202.8 1194.9 1213 1204.3 48 0.020833 275.00
18+95 11945 1194.9 1213 1204.1 49 0.020408 26'5,!.39
19+71 1201.3 1194.8 1213.8 1204 48 0.020833 275.00
20+51 1203.6 1194.3 1213.6 1204 49 0.020408 269.39
21+60 1193.7 1194.2 1213.8 1201.1 49 0.020408 269.39
21+92 11945 1194.8 1213.8 1201 49 0.020408 269.39
22+60 1194.5 1194.7 1213.8 1200.8 46.5 0.021505 283.87
24403 11935 1193.6 1213.6 12003 465 0.021505 283.87
24+27 1193.2 11934 1213.7 1200.2 48.5 0.020619 272.16
24+60 11925 1193 1213.7 12002 49.5 0.020202 266.67
24+31 11925 1192.9 1213.7 1200.2 495 0.020202 266.67
25+34 1192 11922 1214.2 1200.6 52 0.019231 - 253.85
26+24 1192 11921 12144 12012 - 525 0.019048 251.43
27+48 1191 1191.2 1214 1201.3 535 0.018692 246.73
1191 11915 1214 1201.2 53.5 0.018692 246.73
191 1191 : i 9:06:}Impacted by North
1213 Outlet
30+72 1193.1 1193.7 1213.9 1201.1 50 0.020000 264.00
31456 1196.2 1192.9 1214.2 11984 49 0.020408 269.39
32+28 1197.5 11925 1214.3 1198.5 50 0.020000 264.00
32+50 1196 1192.6 12143 1198.6 : 50 0.020000 264.00
32+76 11925 1192.8 12142 1198.5 50 0.020000 264.00
-33+04 1196 1192.9 12142 1198.5 50 0.020000 264.00
34+16 1196.5 11844 1214.2 1198.5 485 0.020619 272.16
34470 1196.5 1194.6 1214.1 1198.5 48.5 0.020619 272.16
35+09 11956 11941 12141 1198.6 50 0.020000 264.00
35+51 1197.8 1193.7 12142 1198.8 50 0.020000 264.00
35+85 1196 11935 12143 1199 50 0.020000 264.00
36+55 1193 11935 12144 1199 52 0.019231 253.85
36+89 1193 1193.3 12144 1198.9 52 0.019231 253.85
37+50 11955 1193.8 1214.5 1195.6 50.5 0.019802 261.39
38.04 1194 11944 12144 11955 49 0.020408 269.39
. 39+08 1194 1195.6 1214.5 1196.1 47 0.021277 280.85
i 195; 40 21 BE 69.39 | Impacted by Central Outlet
1200.2 53 0.018868 249.06
1200.5 53 0.018868 249.06
1200.5 515 0.019417 256.31
1200.9 52.5 0.019048 251.43
1199.3 535 0.018692 246.73
1199.6 555 0.018018 237.84
1199.7 58 0.017241 227.59
1200.5 61 0.016393 216.39
1199.9 60.5 0.016529
200:%: 54 0018519 :{Impacted by South Outlet
1200.7 65.5 0.015267
12004 57 0.017544
1196.9 54 0.018519
. X X 11971 49.5 0.020202
68+82 1196 1196.4 12164 1196.9 49 0.020408
69+14 11964 1196.9 12164 1196.9 49 0.020408
69+92 1196.7 1197.1 12164 1196.7 46 0.021739
70+44 1196.7 1197.2 12164 1196.8 46.5 0.021505
73+86 1203.7 1204.2 1216.6 1203.7 335 0.029851
ICombined Capacity o All Drains 18,928.7 cubic feet per day
Capacity of Impacted Drains 1,011.9 cubicfeet per day
Reduced Capacity of Drains 17,916.8 cubic feet per day

ICapacity lost at Impacted Drains

5% percent
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50 GROUNDWATER AND SEEPAGE [Sec. 2-7
we see that the form of the solution for this case is

iL

L ) — ) @)

Equation (2) is plotted in Fig. 2.12. The method of problem solving is

7
o 02 04 06 08 10

0
\‘\

.~010 <
= .
> N

-0.20 N

\‘
-030 i—
Fia. 2-12

entirely similar to that demonstrated in Example 2-1, except that the

free surface lies below the normal depth (he > h).

9-7. Seepage through an Earth Dam on an Impervious Base

In this section we shall consider several solutions for the determination

of the discharge and the free surfac
on impervious bases.
assumptions and hence is su
A more rigorous treatment of this pr

Fia. 2-13

s assumptions, the discharge (per
am in Fig. 2-13 is [Eq.

1. Dupuit’s Solution. With Dupuit’
unit width) through any vertical section of the d

(4), Sec. 2-2] g
g=—kyg 1)
Integrating and substituting the boundary conditions z = 0,y = h and

z =L,y = hy, we obtain Dupuit’s formula [Eq. (5), Sec. 2-2]

g = Mo b @

2L

e through homogeneous earth dams
Each of these procedures ‘makes use of Dupuit’s
bject to the limitations outlined in Sec. 2-1.
oblem will be given in a later chapter.

.« ~27] DUPUIT THEORY OF UNCONFINED FLOW—APPLICATION 5

Ig?‘uat:xt?n @) sgx;ciﬁes a parabalic free surface, commonly referred to as
puit’s parabole. In the derivation above no cogni
. ognizance h
taken of the entrance or exit conditions (cf. Fig. 1-13) of the linez::; ;Zefj
a?i oii' of the development ?f a surface of seepage. Indeed, in the absenf:)e
;)) a vxxlt:r gh, = 0), the line of seepage is seen to intersect the impervious
! ase. ; ho, it should be not.ed that both the discharge quantity and the
oczua é)o lt e free surface are independent of the slopes of the dam.
met'hod :llt;otna::ofglzsalfferx:;k :nd lVa.n Iterson. The first approximate
: or the development of the surface of se

proposed independently i 2 Tterson
T ‘pe ently in 1916 by Schaffernak [125] and van Iterson

Considering an earth dam on an im i

. i pervious base (Fig. 2-14a) with
tail water and applying Eq. (1) to triangle CAB, we obtain fol :.vl:e dxil;

()

Fra. 2-14

- (rooncunTer £ Seepace
MLTON £ Horr




ENGINEER'S COST ESTIMATE .
Interim Dam Safety
Extending Existing Outlet Drains
White Tanks FRS#3
Maricopa County Flood Control District :

SECTION DESCRIPTION Unit Quantity | Unit Price Total Cost
206-2 |Trench Excavation ' cY 135.00 $16.00 $2,160.00
2151  |Fine Grade Excavation cY 6.00 $100.00 $600.00
220-2  |2-inch Aggregate Drain Rock (rounded) cY 150.00 $45.00 $6,750.00
230-1 Geotextile SF 2,500.00 $1.30 $3,250.00
220-1 Riprap cY 9.00 $50.00 $450.00

| TOTAL COST | $13,210.00 |

\DAM SAFET . drain extend cost estimeie\FCO Bid Format LAST AEVISED: 12/3101@8:43 AM
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Design Memo No. 6

Technical Support During Construction

To: Brett Howey - ADWR (Fax 602-417-2423)

C€C:  Tom Renckly, P.E. - FCDMC (Fax 602-506-8561)
Duke Yager - FCDMC (Fax 602-506-8561)
Richard Candelaria — Buesing (Fax 602-233-3377)
Noller Herbert - NRCS (Fax 602-280-8795)

From: Kevin Somerville E.I.T.
Ravi Murthy, P.E.

cC:  Todd E. Ringsmuth, P.E. - URS, PHX
Sandy Gourlay, P.E. - URS, PHX

Date: January 3,2002 ,
Re:  White Tanks FRS #3, Concrete Collars at Existing CMP Outlet Pipe Joint Coupling (s)

South Outlet -

During observations made by URS on Friday, December 28, 2001 and observations and
conversations during Progress Meeting No.1 today, January 2, 2002, an existing pipe
joint and coupling band was discovered at the Southern Outlet pipe, exposed by recent
excavations for the diaphragm filter. The joint is located 5 feet 3 inches from the cut end
(one foot was cut off per specifications). Pipe inspection records indicate the joint was 8
feet from the original pipe end. The existing coupling bolts also appear to be severely
corroded. : "

It is URS’ understanding from the design process for this project executed with FCDMC
and ADWR that review comments from ADWR requiring concrete encapsulation of
standard coupling band that joins the new pipe extension to the existing pipe. URS
incorporated the concrete collar to encapsulate the entire coupling band into the design.
Furthermore, the diaphragm filter sand was to also be present 3 feet upstream of the
concrete collar. Given this logic in the previous design phase, URS recommends the
following: ‘

= Replace the coupling band that exhibits severe corrosion. Using the same 5 feet 3
' inch segment of existing pipe is acceptable, but should remain in its current location.

= Perform additional hand excavation (assumed to be minor) into the dam face, local to
the outlet pipe as shown on the attached figure to allow for the additional concrete

~ ®Paget



Design Memo No. 6
White Tanks FRS #3 — Concrete Collars
January 3, 2002

collar and diaphragm filter sand. Excavation may be phased; initial excavation for
forming concrete collar ; excavation to allow 3 feet of sand. Slope the new face cut for
safety, as necessary. Given the dam embankment is constructed with engineered fill
and compacted to stringent requirements, and from a general geotechnical
standpoint, a slope of 3/4:1 (H:V) may be sufficient for short term excavations.
However, Buesing should field verify site conditions and rely on its own judgement
and experience to meet the regulatory requirements for slope safety.

» Install a concrete collar similar to that proposed for new joint around the newly
exposed pipe joint. Due to the proximity of the currently proposed concrete collar, we
recommend that Buesing prepare form work and place concrete to produce one
continuous collar that spans both joints, as indicated by the attached figure.

» Place diaphragm filter sand behind the concrete collar to a thickness of 3 feet as per
the design drawings, while maintaining filter sand contiguous throughout the
diaphragm envelope.

A decision to install a concrete collar around the existing pipe joint as described above is
needed as soon as practicable. Buesing has expressed a desire to begin form work and
attempt to place concrete as early as Monday. However, additional excavations will be
more difficult if form work has already began.

Discussions between URS, FCDMC, and Buesing also included the elimination of the 5
feet 3 inch segment of existing pipe and ordering a longer pipe to make up the difference.
According to Buesing, the 37 feet long pipe (one piece) has already been ordered for the
South Qutlet, which was special ordered, unfortunately without opportunity of refunds.
Therefore, URS recommends using the existing pipe stub glven the entire length will be
encapsulated in concrete anyway.

. Central Outlet
A joint has been observed at 7 feet 3 inches from the cut end of the CMP pipe.
Discussion and recommendations for this outlet will be under separate correspondence.

North Outlet

According to pipe inspection records, a joint is documented at about 11 feet (12 feet from
original end) from the cut end of the CMP pipe. Visual observation and measurement to
confirm this distance is pending over the next day or two. Discussion and
recommendations for this outlet will be under separate correspondence.

Please review and call to discuss at your convenience.

Attachments: Figure 1 — Collar Detail — Existing Pipe Joint

® Page 2 » \\S008NT03\proj\FCDMC\Design Memo No. 6.doc
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Design Memo No. 7

Technical Support During Construction

To:  Brett Howey — ADWR (Fax 602-417-2423)

cC:  Tom Renckly, P.E. - FCDMC (Fax 602-506-8561)
. Duke Yager - FCDMC (Fax 602-506-8561) -

. From: RaviMurthy, P.E.

cC:  Todd E. Ringsmuth, P.E. - URS, PHX
Sandy Gourlay, P.E. - URS, PHX
Kevin R. Somerville, URS, PHX

Date: January 5, 2002 ‘
" Re: White Tanks FRS #3 — South Outlet Filter Matches

URS has received and reviewed the laboratory test results of samples collected and tested by Alpha
Geotechnical & Materials Inc. We understand that three samples were collected from the subgrade in the
vicinity of the south outlet, while the fourth sample was collected from the filter sand delivered to the project
site. The four attached Calculation Packages document the results of our review and assessment. These .
- results are also summarized in the Table below:

Calc. Pkg. No. Subject Comments
: . . Gradation is within project

CQNS #1 Gradation of filter sand specifications
CONS #2 Retention Criterion — Geotextile versus | Geotextile is éompaﬁblé with the

. Subgrade subgrade soils

Filter Match - Filter Sand (as base soil) versus . wo

CONS #3 Subgrade soils Meets filter match cntepa
CONS #4 Filter Match — Subgrade (as base soil) versus

Filter Sand_

Meets filter match criteria

Results of the compaction tests (moisture and density) of the subgrade at the south outlet have not yet been
provided to URS for review. Should you have questlons or require additional information, please contact us

at (602) 371 1100.

® Page 1
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‘FAX NO. ! 6024533267 Jan. B4 222 12:@8Pﬁ P2

Alpha Geotechnical & Materials, Inc.

PROJECT:  WHITE TANK JOB NO: 01-A-00075 ?ﬁ w3
LOCATION: WHITE TANK DAM ' WORK ORDER NO: 1
MATERIAL: FILTER SAND {GOWUREEr— }l@/ LAB NO: 1

SAMPLE SOURCE: $St@cilpiLg Xﬁ A DATE SAMPLED: 01.02-02

SIEVE ANALYSIS OF FINE AND COARSE AGGREGATES (ASTM C136/C1‘i7)_

MECHANICAL ANALYS!S
SIEVE SIZE % PASSING )

51N : 100
4N 100
3IN _ 100
2IN 100
112IN 100
" 1N o 100

341N 100
12N ' ' 100

38 IN 100
14 IN 100
# 100
#8 89
#10 85
#16 65
#30 37
#40 23
#50 : 12
#100 - '3
#200 1.1

ALPHA

Engineering - Tesw:ing> . Solutions
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45 FAX 520 326 3904

Amoco Style 4553 is a polypropylene nonwoven needlepunched fabric. This engineered
geotextile is stabilized to resist degradation due to ultrayiolet exposure. It is resistant to -

Tracy Castell - FNW Crow

AMOCO FABRICS AND FlBERS _COMPANY

Iooa

PAGC 4-

900 Circle 75 Parkway, Site 300

Atlanta, GA 30339
PH: (770) 984-4444
FX: (770) 956-2{30

commonly encountered soil chemicals, mildew and msects and is non-biodegradable.
Polypropylene is stable within a ph range of 2 to 13, making it one of the most stable

‘ ‘polymers available for geotextiles today. We wish to advise that Amoco Style 4553 meets
the fol]owmg zmmmum average roll values: ,

Minimum Avarags’

Property Test Mcthod - Minimum Average
_Roll Value Roll value.

' ' (Enplish) (Metric)
Grab Tensile ASTM-D-4632 203 Ibs - 0.900 KN
Grab Flongation "ASTM-D-4632 _50% 50 %
Mullen Burst ASTM-D-3786 400 psi 2750 kPa
Puncture ' ASTM-D-4833 1301 0.575 kN
Trapezoidal Tear ASTM-D-4533 80 Ib 0.355 kN

| UV Resistance ASTM-D-4355 70 % at 500 hrs 70%at 500 hrs -
AQOS ASTM-D-4751 100 sieve 0.15 mm

‘| Permittivity ASTM-D-4491 - 1.5sec” 1.5 sec”

"{ Flow Ratc ASTM-D-4491 110 gal/min/ft" 4470 L/min/m?

- Amoco Fabrics and Fibers Company manufactures the nonwoven. fabric indicated above.

The values listed are a result of testing conducted in on-site laboratories. A letter

certifying the minimum average roll values will be issued from the manufacturing plant by

the Quality Control Manager at the time shipment is made.

' DATE ISSUED: 01/01/98

‘Thas information presented berein, while not guaranteed, is 1o the best of cor knawledge true and accurste, Exeept when agreedto in
m&wemdMMmewwmthWMpM&mym
since the manner af use xnd handling are beyond our control. Nothing contained berein in 1o be constriied as parmission oras a

Teccamendation to fndtioge any patent,



-~ with Geotextiles

(2.8)

. for testing soil
oility and require
oil’s permeability

_through the geo-
rever, a limit—
tile voids along

called soil piping,

= leaving larger

te process, until

wtinute sinkhole-

nall enough to .

oil fraction that
m process. These
* “Idup astable

_olished in the

sign an adequate

design, most of
- u1e 95% opening
test method used
nt opening size
on opening size

-~ of soil passing
‘ask Force #25,

€., AOS of the ..

(i.e., AOS of the

Spcning size (095.,
“e retained (dso,

Geotextile Functions and Mechanisms

Pace &

101

dys, ds,, or ds; see Table 2. 3). The numeric value of the ratio depends on the
geotextile type, the soil type, the flow regime, etc. For example Carroll 5] rec-
- ommends the following:

Oys < (2 0or 3) dgs

(2.9)

where dys is the soil particle size in mm for which 85% of the total soil is finer.
Table 2.3 Existing geotextile retention criteria, after Christopher and Fischer [3]

Source

Criterion

Remarks

Task Force #25 (1986)

Cﬂhoun (1972)
Zitscher (1975)

Ogink (1975)

Sweetland (1977)

Rankilor (1981)

Giroud (1982)

Carroll (1983)
. Christopher and Holtz
(1985) -

French Committee on -
‘Geotextiles and -
Geomembranes (1986)
Fischer et al. (1990)

" Schober & Teindl (1979)

~ 50% = 0.074 mm, Oy < 0.59 mm
50% > 0.074 mm, Oy < 0.30 mm

Ow/dys =1

Os =< 0.2 mm
Osw/dss = 1.7-2.7

Oy/ds 251037

Ow/dy < 1
Ow/dy = 1.8
Owdss = 1
Oydis=1
Ow/dys < 1
Oy/d,s S 1
Owldyy = 2.5-4.5

Ow/dy = 4.5-1.5

| Ovwds < (5-18)/CU

Oyyldys < 2-3
Oys/dys = 1-2
Oy/d)s < 1 0r
Osldys < 0.5

Ofdss = 0.38-1.25
Ou/dys = 0.8

Ow/dys < 1.8-7.0
Ox/dy < 0.8-2.0

No limitations on geotextile type
or soil type
Wovens, soils with =50%
passing No. 200 sieve
Wovens, cohesive soils
Wovens, soils with CU = 2,
= 0.1t00.2 mm
Nonwovens, cohesive soil
Wovens

"~ Nonwovens

Nonwovens, soils with CU =
1.5

Nonwovens, soils with CU =-
4.0

Nonwovens, soils with 0.2 < dis
=025mm

Nonwovens, soils with dys >
0.25 mm

Waven and thin nonwovens,
dependent on CU

Thick nonwovens, dependent on
CU, silt and sand soils

Dependent on soil CU and
. density

Assumcs fines in soil migrate for
large CU values

Wovens and nonwovens

Dependent on soil type and CU

Dynamic, pulsating, and cyclic
flow, if soil can move beneath
geotextile '

Dependent on soil type,
compaction, hydraulic and
application conditions .

Based on geotextile pore size -
distribution, dependent on
CU of soil

-¥

_'05 = geotextile opening size corresponding to x particle size based on dry glass bead s1evmg
O, = filtration opening size based on hydrodynamic sieving.
d, = soil particle size corresponding to y percent passing.
"CU = coefficient of uniformity = dy/d,.
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Designh Memo No. 8 (revisedq)

Technical Support During Construction

To: Brett Howey — ADWR (Fax 602-417-2423)

ccC: Tom Renckly, P.E. — FCDMC (Fax 602-506-8561)
Duke Yager - FCDMC (Fax 602-506-8561)

From: Kevin Somerville, E.I.T./ Ravi Murthy, P.E.

CcC: Todd E. Ringsmuth, P.E. -~ URS, PHX
Sandy Gourlay, P.E. — URS, PHX

Date: February 25, 2002 (Revised to Clarify Which Materials Are Affected by Change in Spec)
Re:  White Tanks FRS #3 — Compaction Moisture Content Specification

The following compaction moisture content specifications for the White Tanks FRS #3 IDS project should be
modified as discussed below:

*+ Page 6 of 67 of the Special Provisions, Subsection 206.2 Foundation Material Treatment: The
moisture content specification for the foundation (prepared subgrade) should be changed to one (1)
percent below_optimum moisture content (OMC) to three (3) percent above optimum. All other
discussions and recommendations (including discussion relating to pumping of the subgrade) continue
to remain valid. (range = -1% to +3%)

< Page 7 to 67, Subsection 206.4 & Page 13 of 67, Subsection 211.2.2 Soil Buttress Fill: The
moisture content specification for the soil buttress fill material should be changed to two {2) percent
below OMC to gne (1) percent above OMC. (range =-2% to +1%)

The above text changes serve to clarify and do not affect the technical nature of the original change or intent
presented in Design Memo No. 8 dated January 7, 2002.

Should you have questions or require additional information, please contact us at (602) 371-1100.

®Page 1 .



Design Memo No. 9

Technical Support During Construction

To: Duke Yager
FCDMC

CcC: Tom Renckly
FCDMC

From: Kevin Somerville, E.L.T.
CcC:
Date: 01/09/02

Re: Submittal Review

This memo is prepared to provide URS’s review comments on the project submittals from Buesing Corp. in
support of the FCDMC formal approval process. .

1. Submittal for 48" and 24" 14 Gage 2-2/3 x 2" Galvanized Polycoated CSP dated 12/20/01 (faxed
12/27) '

No Decision ~ No Information To Review. Although the cover sheet indicates a submittal was
being transmitted for corrugated metal pipe (CMP), manufacturer data is not included. A separate
submittal is requested.

2. Submittal for 4” and 8" HDPE Triple Wall Perforated Pipe dated 12/20/01(faxed 12/27)

Rejected — Material Does Not Meet Specification. The minimum open area per lineal foot of pipe
is insufficient to meet spec. Also, no data was submitted on the manufactured geotextile sock to go
over the HDPE drain pipes. The triple wall pipe appears okay, however only double wall is required.

If you have any questions regarding the content of this memo please call me at your convenience.

® Page 1



uRs
Design Memo No. 10

Technical Support During Construction

To: Duke Yager
FCDMC

cC: Tom Renckly
FCDMC

From: Kevin Somerville, E.I.T.
ccC:

Date: 01/09/02

Re: Submittal Review

This memo is prepared to provide URS’s review comments on the project submittals from Buesing Comp. in
support of the FCDMC formal approval process.

1. Submittal for Concrete Materials (Mix Design) dated January 4, 2002 (faxed 1 /4 /02).

Approved. The MAG A, Type Il cement, 3,000 PSI @ 28 days, 1” coarse aggregate (#57), slump
range 3 to 5 inches, 1% air, and water reducing agent mix design appears meet specification.

If you have any questions regarding the content of this memo please call me at your convenience.

® Page 1



URS
Design Memo No. 11

Technical Support During Construction

To: Brett Howey — ADWR (Fax 602-417-2423)

cC: Tom Renckly, P.E. — FCDMC (Fax 602-506-8561)
Duke Yager - FCDMC (Fax 602-506-8561)

From: Ravi Murthy, P.E.
CC: Todd E. Ringsmuth, P.E. = URS, PHX

Sandy Gourlay, P.E. — URS, PHX
Kevin R. Somenville, URS, PHX

Date: January 12, 2002
Re: White Tanks FRS #3 — North Outlet Filter Matches

URS has received and reviewed the laboratory test results of samples collected and tested by Alpha
Geotechnical & Materials Inc. We understand that three samples were collected from the subgrade in the
vicinity of the north outlet. The attached Calculation Package (CONS #5) documents the results of our
review and assessment. These results are also summarized in the Table below:

Subject Comments
Retention Criterion ~ Geotextile versus Geotextile is compatible with the
Subgrade subgrade soils

Filter Match — Filter Sand (as base soil) versus

Subgrade soils Meets filter match criteria

Filter Match — Subgrade (as base soil) versus

Filter Sand Meets filter match criteria

Results of the compaction tests (moisture and density) of the subgrade at the north outlet have not yet been
provided to URS for review. Should you have questions or require additional information, please contact us
at (602) 371 1100.

® Page 1
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45 FAX 520 328 3904

STYLE 4553

Amoco Style 4553is a polypmpylane noopwoven needleptmched fabric. Thiz engmeered

Tracy Castell - FNW Crow

AMOGO FABRICS AND FIBERS COMPANY

&ooa

Pace 4 oris

900 Clirele 75 Parkway, Suite 300

Atlanta, GA 30339
PH: (770) 984-4444
FX: (T70) 956-2430

geotextile is stabilized to resist degradation due to ultraviolet exposure. It is resistant to
commonly encountered soil chemicals, mildew and insects, and is non-hiodegradable..
Polypropylene is stable within a ph range of 2 to 13, making it one of the most stable

‘polymers available for gectextiles today. We with 10 advise that Amoco Style 4553 meets
the followmg mmnnum average roll values:

Property Test Mathod Minimnm Average Mignimum Averaga
_ : Roll Vatue Roll Valus.
c
Grab Tensile ASTM-D-4632 203 Ibs - 0.900 kN
| Grab Elongation ASTM-D-4632 50% 0%
Mullen Burst ASTM-D-3786 400 psi 2750 kPa
Puncture ASTM-D-4833- 130 1b 0.575 kN
‘Trapezoidal Tear ASTM-D-4533 80 1b 0.355 kN
-{ UV Resistance ASTM-D-4355 70 % at 500 hrs 70 % at 500 hrs
AQOS ASTM-D-4751 100 sieve - 0.13 mm
'{ Permittivity ASTM-D-4491 15800 1.5 sec
‘| Flow Rare ASTM-D-4491 110 gauminfn’ 4470 lein/m’

. Amoco Fabrics and Fibers Company manufactures the nomwoven fabric mdmated above. "

The values listed are a result of testing conducted in on-site laboratories. A letter

certifying the minimum average roll values will be issued from the manufacturing plant by

the Quality Control Manager at the time shipment is made.

DATE ISSUED: 01/01/98

Tha information presexted herein, while not gusranteed, is 10 the best of cor knowledge trus and sccurste, Except when agreedto in

writing for specilic conditions of use, no Warranty or guarsntes
since the manner of use and handling are beyond our control. Nothing contained hersin in tn be constmed a¢ permission or as a

Tecommendation to inftinge any patent.

w«lmﬁdhmmmm&mym
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7 with Geotextiles
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Geotextile Functions and Mechanisms
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101

dgs, dso, or dys; see Table 2.3). The numeric value of the ratio depends on the
geotextile type, the soil type, the flow regime, ctc For example, Carroll [5] rec-
ommends the following:

095 < (2 or 3) dgs

2.9

where djs is the soil particle size in mm for which 85% of the total soil is finer.

Table 2.3 Existing geotextile retention criteria, after Christopher and Fischer [3)

Source Criterion Remarks
Task Force #25 (1986) 50% = 0.074 mm, Oy < 0.59 mm No limitations on geotextile type
50% > 0.074 mm, O, < 0.30 mm or soil type
Cathoun (1972) Oyldys < 1 Wovens, soils with <50%
passing No. 200 sieve
Oy < 0.2 mm Wovens, cohesive soils
Zitscher (1975) Os/dyw < 1.7-2.7 Wovens, soils with CU = 2,
dy = 0.1 to 0.2 mm
. Oyldsy = 2.5t03.7 Nonwovens, cohesive soil
Ogink (1975) Ow/dy =< 1 Wovens
Ow/dy < 1.8 Nonwovens
Sweetland (1977) Oydys < 1 Nonwovens, soils with CU =
1.5
Ods =<1 Nonwovens, soils with CU =
4.0
Rankilor (1981) Osldys < 1 Nonwovens, soils with 0.2 < dy,
= 0.25 mm
Olsldls =1 NOnWOVCnS, soils with du >
. 0.25 mm
Schober & Teindl (1979) Ow/ds < 2.5-4.5 Woven and thin nonwovens,
dependent on CU
Oy/dy < 4.5-7.5 Thick nonwovens, dependent on
CU, silt and sand soils
Giroud (1982) Oyldsy = (9-18)/CU Dependent on soil CU and
density

‘ (1985)

Oy/dys < 2-3
Oysldys = 1-2
oddu =<1lor
Os/dss < 0.5

Ofdss =< 0.38-1.25
Ox/dis < 0.8

Oyld;s < 1.8-7.0
Oyldy = 0.8-2.0

Assumes fines in soil mlgratc for
large CU values

Wovens and nonwovens

Dependent on soil type and CU

Dynamic, pulsating, and cyclic
flow, if soil can move beneath
geotextile

Dependent on soil type,
compaction, hydraulic and
application conditions

Based on geotextile pore size
distribution, dependent on
CU of soil

), = geotextile opening size corresponding to x particle size based on dry glass bead sieving.
¥ O; = filtration opening size based on hydrodynamic sieving. '
¢:i = soil particle size corresponding to y percent passing.
5CU coefficient of uniformity = de/de.
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FARX NO. : 6824533267 Janm. 10 2082 01:93PM P3
ALPHA Geotechnical & Materials, Inc,
PROJECT: WHITE TANK FRS 43 - 10,5, 10B NUMBER: 01-A-00075
LOCATION: WHITE TANK DAM WORKORDERNO: 3
MATERIAL: NATIVE LAB NO: 1
SAMPLE SOURCE: MIDDLE (N. EXCAVATION) DATE SAMPLED: 01/08/02
MECHANICAL STEVE ANALYSIS (ASTM C136 & C117)
ATTERBERG LIMITS (ASTM D4318)
MECHANICAL ANALYSIS
BIEVE SIZE % PASSING ATTERBERG LIMITS
6IN 100
41N 100 w: 38
3IN 100 P 11
21N 100
1172 IN 100
1IN 100
3/4 1IN 9
121N 98
381N 98
I/41N 97
#4 % |00
#8 92 96
£10 9 1%
216 8 89
#30 79982
#40 R
#50 69 72
2C ~a100 %2 7
#200 : ays

FAND Watren [awees = (orrecrep fop + #4 Kocky,
COY’tC]?Orp Rcto-- /00 o /- 04

T

TAsee /
&70 /3 of/E

ALPHA

Engineering - Testing « Solutions




“ROM ¢ . FAX NO. : 6824533267 Jan. 10 222 81:83PM P2

ALPHA Geotechnical & Mater(als, Inc.

PROJECT: WHITE TANK FRS #3 - L.D.S, JOB NUMBER: 01-A-00075
LOCATION! WHITE TANK DAM WORK ORDER NO: 3
MATERIAL: NATIVE LAB NO: 10
SAMPLE SOURCE: SOUTH END (N. EXCAVATION) DATE SAMPLED: 01/08/02

MECHANICAL STEVE ANALYSTS (ASTM C136 & C117)
ATTERBERG LIMITS (ASTM D4318)

MECHANICAL ANALYSIS
SIEVE SIZE % PASSING ATIERBERG LIMITS

61N 100

41N 100 Lt: 28

3IN 100 PL &
2IN 100
112N 100
1IN 100
3/4IN 100
12m 99
38N 99
1/4IN 98
4 98
#3 %
#10 93
#16 88
#30 80
#40 . 74
#50 68
#100 53
#200 38

Tnare 2
éye Y/ Vg
A_LPHA

Engineering + Testing - Solutions




ROM ¢ - FAX NO. : 6824533267 Jan. 10 2002 91:04PM P4
ALPHA Geotechnicat & Materials, Inc.
PROJECT: WHITE YANK FRS #3 - 1.D.S. JOB NUMRER: D1-A-00075
LOCATION: WHITE TANK DAM WORK ORDER NO: 3
MAYERIAL: NATIVE LAB NO: 12
SAMPLE SOURCE: NORTH END (N. EXCAVATION) DATE SAMPLED: 01/08/02
MECHANICAL SIEVE ANALYSIS (ASTM C136 & C117)
ATTERBERG LIMITS (ASTM D4318)
MECHANICAL ANALYSIS
SIEVE SIZE Yo PASS;NG ATTERBERG LIMITS
61N 100
4IN 100 LL: 41
3IN 100 P 20
2IN 100
112N 100
1IN 99
3/4IN 99
1/2IN 99
3/81IN 93
14 1IN 97
#4 57
#8 91
#10 90
#16 83
#30 74
#40 68
#50 63
#100 - 53
#200 42
Tmfte =
/gae yigs VLY

A_L_PHA

Engineering + Testing « Solutions
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Y CAUTQ) ecsessroscrssssecce
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JEN 14 12:20PM 6@2 S@s 8561 B86’R9" OK ES 15 814
EJECM >IREDUCTION S)STANDARD M)MEMORY C)CONFIDENTIAL #)BATCH
DIDETAIL $ITRANSFER
FIFINE PYPOLLING



soni

10000

\

TRQNSMISSION RESULT REPORT seseecesaesesnttscee (JQN 14 ’ 92 1 1 H SSQM )uuuouunc

DAMES & MOORE

( QUTO ) 0000800000040 000

DATE START REMOTE TERMINAL TIME RE- MODE  TOTAL PERSONAL LABEL FILE
TIME IDENTIFICATION SULTS PAGES NO.
JAN 14 11:49AM 6824172423 B6°87" OK ES = 018
EJECM >)REDUCTION S)STANDARD MIMEMORY C)CONFIDEMNTIAL %)BATCH
DIDETAIL $)TRANSFER
FIFINE PIPOLLING



roser

TRANSMISSION RESULT REPORT sessessssssrserssses (JAN 14
DAMES & MOORE

‘@2 12:BIPM )essscsscrrsene

DATE  START
TIME

JAN 14 12:02PM

REMOTE TERMINAL
IDENTIFICATION

682 Ses

CAUTO) eoeesscccsscsrsees
TIME RE- MODE  TOTAL PERSONAL LABEL FILE
. SULTS PRAGES NO.
8561 Be’EE" OK ES 16 912

EJECM  >)REDUCTION

I [20))
I'_"}—l

ANDARD
AIL

PIPOLLING

MIMEMORY C)CONFIDENTIAL #)BATCH
$)TRANSFER



(URS
Design Memo No. 12

REVISED
Technical Support During Construction ,

To: Brett Howey — ADWR (Fax 602-417-2423)

cc:  Tom Renckly, P.E. — FCDMC (Fax 602-506-8561)
Duke Yager - FCDMC (Fax 602-506-8561)

From: Ravi Murthy, P.E.

€C:  ToddE. Ringsmuth, P.E. — URS, PHX
Sandy Gourlay, P.E. - URS, PHX
Kevin R. Somerville, URS, PHX

Date: January 16,2002 _
Re:  White Tanks FRS #3 - South Outlet Subgrade Compaction - Revised

URS has received by fax (January 15, 2002) and reviewed the field compaction test results, and the
moisture-density relationship (ASTM D698) for the subgrade (prepared foundation) at the south outlet. The
field and laboratory testing was performed by Alpha Engineering. The compacted dry density meets
project specifications; however, the moisture content at the time of compaction for two of the field

tests is below the specified range based on the Proctor results depicted on Figure 2. The results of
the field and laboratory tests are attached, and are also summarized below:

Sheet 1: Results of compaction tests performed by Alpha on January 7, 2002. The subgrade did not
meet specifications for dry density and moisture content. Buesing conducted rework of the
subgrade. .

Sheet 2: Results of compaction retests performed by Alpha on January 8, 2002. The subgrade met
specifications for dry density and moisture content based on a maximum dry density (MDD)
(D698) of 127.6 pcf and an optimum moisture content (OMC) of 8.7%.

Figure 1 Results of Std. Proctor (D698) sampled on 01/02/02 used on Sheets 1 and 2. However, there
was some doubt as to the origin of the sample tested (stockpile versus actual subgrade).
Therefore, the subgrade was re-sampled and re-tested.

MDD =1276pcf OMC=9.7% Curve A

Figure 2 Results of Std. Proctor (D698) following re-sampling of subgrade on 01/14/02 and re-test.
MDD = 1250 pcf OMC=11.4% CurveG

Alpha should prepare final field and laboratory reports (on letterhead) for incorporation into the construction
report.

Should you have questions or require additional information, please contact us at (602) 371 1100.

® Page 1
\s008nt0ProjFCOMC\1852\design memos\Design Memo No. 12 Rev - South Outlet Subgrade Compaction.doc



FROM : FAX NO. : 6824533267 Jan. 10 2082 81:85PM P6

ALPHA Geotechnical & Mazerials, inc. Report &

FIELD DENSITY TEST DATA
CAMPBELL PACIFIC
NUCLEAR GAUGE
SOIL/ASPHALT

)

Project Name: 4. 7e Toyehes RS “3 - /DS Job No: Date: /- 7-o 2.

Material (Circle One}:

ABC IMPORT RlVER'—RUN EXISTING FILL
Y .

Gauge No: vd Technician: K, /F=//
Test No. / po} 3
Location of Test "Ooiostrensy) / b Docrrstres 35;_’ ﬁ;w-os 7ea,
S T4 ”F./;e_ g.-.u,/-pﬁ;o OuThe T aP,/{« Ourhe 7
Fcasal,_ | F ot |FAFTeA FoAtPpe
. Ppe (PP E
(General Location) (Exact location) | (Exact location) | (Exact location) | {Exact location) | (Exact location)
- Depth of Test |
~~\{100=Finish grade) 9" 2?7 . 7L
'/;Vet Density R8T Y= /AZ?; <.
pcf Moisture P, < L. 5 2. 5
Dry Density // 5,0 /23. % /Ao S
% Moisture Z,/ A E1 66
% Compaction .$3. 3 24 2 24/ 3¢
% Compaction . ‘
Req’'d, {Spec.} ?Ss‘/‘o 75 20 s 7
Curve Used A ——
Maximum Density/
_Corrected Density /A7 4 = =
Optimum Moisture/ _ ~_~
Corrected Moisture 7.7 T
Depth of Rod r 4 —
% Rock { + #4) L 0T, = =
Jass or Fail ] iz /"; i ~ l

-~
41}
O
L
=
0
pts
=
\"\
J
\
™
n
~
-~




' FROM : FAX NO. : 6824533267 Jan. 10 2002 91:86PM P?

ALPHA Seotechnical & Mazterials, Inc. Reoors 3
] FIELD DENSITY TEST DATA
' . CAMPBELL PACIFIC
NUCLEAR GAUGE
~N | SOIL/ASPHALT
Project Name: WA Jw Tabks FRS S so Job Na: @/~ © 25— Date: /—$-o2
Material (Circle One):
ABC IMPORT RIVER-RUN@ EXISTING FILL
Gauge No: wd Technician: £, [ /0
Re 7es 7 {Forr /=D D _
Test No. /- Py 3
. / Dol 7 Iy’ b._..ws Treans -1
Location of Test | &/ 'f"“f“'s‘.’ 16" DoseSTrens | of Ermairrt
_ Of s, 374 - e
Souzé 29*’0 2 ”nyr.z.r/,a-, | 97"}:901
FveorZos AT 27 Fpe Z ot Fp-
— <o #RP:’ lLedrTot . 7
Sre Fes 7 fFonr Y hetTo
J—7-02- g o1 Fpr

{General Location) {Exact location) | (Exact location) {Exact location) | (Exact location} | (Exact location)

- Depth of Test

,. (100=Firish gradel | 95— | S b

-{ Wet Density /)32 0 /3~ /3% &
pef Moisture 2.2 i 8 /3, 7
Dry Density /53.57 /R 3-3 [22. &
% Meisture /O, b 2. / -7, &
% Compaction P2 o 79’2 ?4 /
% Compaction
Req'd, {Spec.) ?.5'2 ‘?é"ﬁo A

' Curve Used ' /o A »
Conaered benaity | /27, ¢ )27 & /27 L
Optimum Moisture/ ’ : .
Carrected Moisture - 2, 7 S. 7 9. 7
Depth of Rod L é‘ - e 7 '
% Rock { + #4) <L 0 55 L /2 %= < /0 2o
“ass ar Fail [ i P ' £ {

TECHNICIAN: & "= % SHeer 2



ALPHA Geotechnical & Materisls, Inc.

FAX NO. : 6224533287

Jan. 12 20@2 ©92:37PM P2

PROJECT: WHITE TANK FRS #3 - 1.0.S, JOBNO: 01-A-00075

LOCATION: WHITE TANK DAM WORK ORDER NO: 1

MATERIAL: NATIVE LAB NO: 2

SAMPLE SOURCE: STOCKPILE DATE SAMPLED: 01-02-02
ASTM D608

MAXIMUM DRY DENSITY 127.6 PCF _METHOD A

OPTIMUM MOISTURE CONTENT 9.7% CURVE A

L P TN

P et

LT

D

Pad i

O A I £

Figl

LPHA

Engineering « Testing o

Solutions



FRCOM : - FAX NO. : &B24533267

Jan. 15 2002 11:49aM P2

ALPHA Geotechnical & Materials, Inc.

PROJECT: 'WHITE TANK FRS #3 - LD.S. JOB NO: 01-A:00075

LOCATION:  WHITE TANK DAM WORK ORDER NO: 4

MATERIAL: NATIVE {SANDY SOIL) LAB NO: 13

SAMPLE SOURCE: 8. EXCAVATION, 277 DOWNSTREAM OF E. PIP_E DATE SAMPLED: 01-14-02
ASTM D698

MAXIMUM DRY DENSITY 125.0 PCF METHOD A

OPTIMUM MOISTURE CONTENT 11.4% CURVE G

Fle 2 -

| ALPHA

Engineering - Testing « Solutions



Ravi Murthy : To: trr@mail.maricopa.gov, lly@mail.maricopa.gov

. cc:
01/16/2002 06:36 AM Subject: Design Memo 12 Revision -

Duke and Tom:

lissued Desigri Memo 12 on the subgrade compaction at the south outlet yesterday and then found that |
had made an error. The subgrade meets spec for the dry density but NOT for the moisture content. The
revised Memo 12 is being faxed to you this morning. | spoke with Richard Candelaria and Jim Richards
last evening, and they had not placed any fill yet. In fact, they had not yet received Memo 12. However,
they are aware of the error now.

Sorry about the error.

REgards

Ravi

To:

Tom Renckyy @ 506 56|
Duke Yager : 3068S%EI



Design Memo No. 13

Technical Support During Construction

To: Brett Howey — ADWR (Fax 602-417-2423)

cc:  Tom Renckly, P.E.— FCDMC (Fax 602-506-8561)
Duke Yager - FCDMC (Fax 602-506-8561)

From: Ravi Murthy, P.E.

CcC: Todd E. Ringsmuth, P.E. - URS, PHX
Sandy Gourlay, P.E. = URS, PHX
Kevin R. Somerville, URS, PHX

Date: January 17, 2002
Re:  White Tanks FRS #3 — Minimum & Maximum Density of Filter Sand

URS has received by fax (January 16, 2002) and reviewed the test results of the minimum and maximum
density tests on a sample of the filter sand. The tests were performed by Westem Technologies on behalf of
Alpha. The results appear reasonable and may be used for density control of the filter sand during
construction. URS has two requests relative to these results:

- 1. Please check and confirm the ASTM designations for the two test methods
2. Please provide URS with a hard copy of the test results for inclusion in the final construction report.

Should you have questions or require additional information, please contact us at (602) 371 1100.

® Page 1
\s008nt03\Pro\FCDMC\1852\design memos\Design Memo No. 13 - Filter Sand MinMax.doc



11718702

= FAX NO. :
13:16 FAX 5058212963 %Sﬂiﬁ%ﬁﬁilbb
Western 8305 Washin,
. gton Place, NL.E,
- Tochnologies  Albuguerque, New Mexico 57173
inc. (505) 8234488 * f2x821-2963
The Quality People
- SERe19ss

RELATIVE DENSITY

Project: Amlwaeéummmmﬁagﬁaz

Sampiae No:

S et -rA...""--u

Soil Classification: EEEdSny =

e 'ﬁi{\:ﬁm‘mt-.wbato.

Jan. 16 2802 B1:44PM P3

Mold Not 1 Mold Dlamater, in 259  Welght of Mold, W, Ibs. 11.056
Volume ot Mold,Vm, cu ft: 0.0988 End Area of Mold, Am, q ft: 28,18 .
. i
: MINIMUM DENSITY (ASTM D4253)
[Trial No , 1 ~3 3 a
 |Moio(of tare) and eoil, dry T s S P T R T
s .
¥ [Moldlortare) Wm 11.055 | 11.055 | 19.055
| ? Sall, ary W | 0626 | 0493 | 8512
nimum Dry Denaity, Ibica it = Wevm Yd 6.4 98,1 96.
Minimum Dry Density, Average: 98.3.
MAXIMUN DENSITY (ASTM D4254)
Trral No 4
"ILof Dial Reading
g |Right DislReadin
- Average Dial Reading
%  (inial Dial Readin
| £  [FSghtGhange =Ho-new See O 108 [ 1086 ]
g  |volums Change Datav | 0.0175 | '0.0175' 0.0177
3 -
B o — -
S Velume of Soil v 0.0813 0.0815 | 0.0811
. Mald(or tare) and sob, 9ry W 20,681 | 20.648 | 20567
<  [Mold(r are) wm [ 11,066 | 11.055 | 11055
=
£ I|Selldy Ws 8.528 8453 | 9.812
aximum Bry Density, Ibicd It = ws/vm Yd 117.2 185 117,
Maximum Dry Densily, Average: 147.0
' Reviewed by;

WESTERN TECHNOLOGIES INC.




(URS
Design Memo No. 14

Technical Support During Construction

To: Brett Howey — ADWR (Fax 602-417-2423)

€C:  Tom Renckly, P.E. - FCDMC (Fax 602-506-8561)
Duke Yager - FCDMC (Fax 602-506-8561)

From: Ravi Murthy, P.E.

CC:  ToddE. Ringsmuth, P.E. — URS, PHX
Sandy Gouray, P.E. - URS, PHX
Kevin R. Somerville, URS, PHX
Richard Candelaria - Buesing (Fax 602-233-3377)

Date: January 20, 2002
Re:  White Tanks FRS #3 — Various

1. South Outlet Subgrade: The subgrade at the south outlet was reworked and re-tested on January
18, 2002. Results were provided to Mr. Kevin Somerville of URS during his site visit on the same
day. These results are attached as Sheet No. 1. Based on these results, it appears that two of the
three test results meet project specifications for both relative compaction (min. 95% of MDD) and
moisture content (1% below OMC to 3% above OMC; 10.4% to 14.4%). The third test meets
specification for relative compaction, but is marginally (0.5 %) above the specified range for
moisture content. We recommend that this area of the subgrade be inspected closely for adverse
impacts due to higher moisture content, and be re-tested prior to placement of sand or concrete. If
the subgrade appears soft or the moisture content is still higher than the specified range, re-working
of the subgrade soils in this area may be required.

2. North Outlet Subgrade: The subgrade at the North outlet was tested on January 18, 2002.
Results were faxed to URS on January 18, 2002. These results are attached as Sheet No. 2.
Based on these results, it appears that tthe three test results meet project specifications for both
relative compaction (min. 95% of MDD) and moisture content (1% below OMC to 3% above OMC).

3. Density by Test Pit (ASTM D4914) versus Density by Sand Cone (ASTM D1556): Due to the
time required to complete the D4914 test, the contractor and District have asked if the sand cone
method (D1556) can be substituted for the test pit method (D4914) to measure in-situ density. The
two methods were used side-by-side for three tests on the filter sand at the south outlet. The results
of these tests (Sheet No. 3) show good correlation. Based on these results, URS agrees with the
Contractor's/District’'s request that the sand cone test be used in lieu of the test pit method, provided
the field technician exercises caution in maintaining stability of the excavation walls during the sand
cone method. We recommend that the District's representative on site (Mr. Duke Yager) pay close
attention to this issue during the sand cone testing.

4. South Outlet - First Two Lifts of Filter Sand: In-situ density tests were performed on two lifts of
filter sand placed within the 3-foot wide trench at the south outiet. These results are shown on

® Page 1
\\s008nt03\Pro)\FCDMC\1852\design memos\Design Memo No. 14 - Various.doc



Design Memo No. 14
White Tanks FRS #3 — Various
January 20, 2002

Sheet No. 4. The tests yielded results of 110.7 pcf and 112.5 pcf, cormresponding to relative
densities of 73.5% and 81.4%, respectively. These values meet the project specification of 70%
(minimum). For future tests, URS requests that the test results be reported in terms of dry density
and relative density.

Should you have questions or require additional information, please contact us at (602) 371 1100.

® Page 2 \\s008nt03\Pro\FCDMC\1852\design memos\Design Memo
No. 14 - Various.doc



ALPHA Geotechnical & Materials, Inc.

FIELD DENSITY

TEST DATA

CAMPBELL PACIFIC
NUCLEAR GAUGE

SOIL/ASPHALT

Project Name:w/)//, Zo Tawks IFRS Ez DS

-+

Report #

Sneer #1

Date: /~/&8~-0 =

Job No: &/~ 75—

Material (Circle One):

ABC IMPORT 'VRIVER-RU EXISTING FILL

"ty

Gauge No: yd Technician: £, /f= 2~

Test No. / ) =

Location of Test |2/ 23 / 3P

Sou T4 UPS Trenrr u/DS??(A»? UPSETrem

LverdnZon (@ 1 4et7 @ E ot / 'levﬂfé—#
et fmz)?/u Pz/>\0 io/ﬁ/ﬁp

(General Location) {(Exact location) | (Exact location) (Exact location) | (Exact location} } (Exact location)

Dépth of Test _

(100 =Finish grade) | //8°7. 95— | // 87,95 /82,55~
 Wet Density /33~ 6 /359 /3522

pef Moisture PAY \ /2. / /Y6

Dry Density //9, 7 //8- 0 /20.0 )

% Moisture /3. 2R '/4 VATAY ® /R 71

% Compaction 95‘_ o) v e~ A 4 Q.. . v/

~ 7 RS - :

% Compaction :

Req'd, (Spec.) 7% AN 94—

Curve Used 6 G ‘ S

Maximum Dénsity/ .

Corrected Density /32Y 9 /Y- 9 /2. F )

Optimum Moisture/ | _

Corrected Moisture /)y e VO

Depth of Rod e e e

% Rock (+#4) L /102p <0 20 <02

Pass or Fail /h F P
TECHNICIAN: £ e




JAN—-18-2082 10:44 PM HATHAKWAY 623 412 4271 P.04

ALPHA Geotechnical & Materials, Inc. Report #

FIELD DENSITY TEST DATA
CAMPBELL PACIFIC Sree Vo
NUCLEAR GAUGE

SOIL/ASPHALT
Project Name: 474 e 2;/45 FRS ¥z )OS Job No: O/~O75

Materlal {Circle One):

Date: /—/5—-2

ABC IMPORT RIVER-RUN NATIVE EXISTING FILL

A Technician: £, W //

Gauge No:
Test No. / Pa =
Location of Test | 2 ’0/757,,44 2/’ 377
ASorT* 2o gy | UPSTrers | L ospens
ye,f-a/;—?’;p;@ / Rt @ §'LeVT £
A ot g ot b & 3
, oFr @ 0'f R h7e #
Plf‘( P ’ d: ’
lPﬁ’ g P £ /';/ov
{General Location) (Exact location) | (Exact location) {(Exact location) | (Exact location) | (Exact location)
Dapth of Test
1 {100 =Finish grade) /85 bl //85 60 /&5 bl
Wet Deansity /J 7 "7 /34 2- /o?¢i7
pef Moisture /7/ 7 /&7 /3, /
Dry Dsnsity /07/7 /1l 3 /5, O
% Moisture /%%/ /717 //’ 7
% Compaction ?5 oY QL v ?fg v
% Co tio
Req'd, (Spac.) Fs 75~ 55—
Curve Used
Maximum Density/
Carrected Density / / %j // 3,3 / ;ﬂ, Z
Optimum Moisture/ -
Corrected Moisture / S f /51 & / 2 ’ 7"
Depth of Rod &~ g7 & 7~
% Rock {+#4) < /O7> < 02 < /6 D
Pass or Fail / o P ﬁ
TECHNICIAN: _é:’
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HATHAWAY

623 412 4271 P.B1

Cormelption Dnra Shust | Estns %5‘%37"
' Ohite Tanks FRS #2-T DS | Sheer #3 a] ‘:“EKJ"’““’ ™
l / ‘%I ot FaxTa. Kevia or Rawi w] URS @ 3H-16\5
| TrRia\ ¥4 ( TR\al # 2 S TR F D L1ed)
- = Test Pit S, ExemN, Lot Lif) (S, Excav., and ki
Sl @RQQ'ME ( iakv 'ng'\'\‘.b (DrY "’)ms'r\nb C (b&( Diasity)

I vclear Kevinus{ URS @' st 1018 per " Direct 100, A pef
GavaE 1'!{::3::*& Back Seatrer AFA pof | B ackSearrer 4D, 4 pf
anpCohs -

N ghop .- |0R 3 ef WO 7 pef 3.5 pcf
ASTM DISSE
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T TF you have ANY Questions, oR o T may bz of Lorther assisFanc
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) " ALPHA Geotachnical & Mataerials, Inc. SHEET # :

FIELD DENSITY TEST DATA - 'SAND CONE METHOD (ASTM D1556, AASHTO T217 & T224)

ot Lidhite, TAnks VRS® 2 STNS Date 1=18-02, _Job No. OI-A-00D3 S

yial:  Native On-Site Borrow Exlatlng Fii Import ABC Select  River-Run Pit Run Othar

’ DepthlEfevaﬂon ofRefcmee-Pcirn ’T's\;- it ﬁ .- —15‘\‘ L:-p "} “_Zwb L:-?l— ) _J'
" DemhlEluvattonof Tm Lo B -A-mg- e T B
(A) Initial. wmght of Appmm + Sand’ ub.-.)

u (B) Finat. we!ght of Apparatus. + Sandi(ibs). i. - -'.- :

(C) Sand Used (lhs)

. (D) Sand fn Funnel & Plate (Ibs)
[ (E} Sand ta Flil Hole (lbs)

- (P} Density of. Sand (pef) -

" ) Volume of Hale {cu. ft) E+F

LT MERTL TN Rt T T L S el
1. 'Wet Soif“+ Fare (Ibs) = |- (H) Wet Sof (lbal: =
I

(1} Wat Danslty (pcf) H-+G
| Speedie Moisture (J) Moisture (%)
LixM) + L e

K} * Carrected Molsture Cantent (%) 100
{N) Dry Density (pcf) 1+(WJorKi+ 100 | |ORF \10.% 113.S

“ {O) Parcant Compaction (%) N<+PorN-+p

Percent Compaction Required (%] —_— [ —— I
" Curve Used || ST —
(P} Maximum Density (pcf) - -_—
“ (P'} *Corracted Maximum
Deasity (pcf) (PxM)+(82.4 x .9 x Sp.Qr.x t) — e -~ -
100
“ Optimum Moisture (%) + Corrected Optimum |~ | ™ - |
Rock + Tare (lbs) {Q) Rock (ibs) ~| |~ | [
N .} % of Rock @a+wx100| = o ——— T
{M) % of Sand & Fines ) 100-L - |

Alpha Technician _. * Correct Moisture and Maximum Density aonly if “L" is greater than 10T




Design Memo No. 15

Technical Support During Construction

Fax Numbers Action .
To: Brett Howey — ADWR (Fax 602-417-2423) Review and respond with concurrence
CC: Tom Renckly, P.E.—FCDMC  (Fax 602-506-8561) For your information
Duke Yager - FCDMC (Fax 602-506-8561) Review and comment, and coordinate
ADWR approval and commencement
of Buesing’s work on memo subject
From: Ravi Murthy, P.E.
cC: Todd E. Ringsmuth, P.E. — URS, PHX For your information
Sandy Gourlay, P.E. - URS, PHX For your information
Kevin R. Somerville, URS, PHX For your information
Richard Candelaria - Buesing (Fax 602-233-3377) Wait for Approval from Duke (ADWR)
Date: January 24, 2002
Re: White Tanks FRS #3 — Drain Sand Submittal
1. Drain Sand Submittal - SunState Fax Received 1/22/02, Alpha Fax Received 1/23/02

Approved - URS has received and reviewed the results of four gradation tests (two from SunState and

two

from Alpha attached) on the proposed drain sand. All four test results are marginally outside the

project specifications (ASTM C-33 #9). Upon further review of the resuits, the following points are noted:

® Page 1

1. The four test results indicate that the proposed drain sand is generally finer than, or within
the drain design band (see Figure 1) based on the filter (base soil) to drain match (see
Calculation Package #6 in the Design Report). The above statement is also true when the
proposed drain sand gradation is compared to the Design Drain Band (See Calculation No.
11 in the Design Report). Based on this information we conclude that the diaphragm filter
sand and the proposed drain sand are compatible.

2. A calculation package documenting the compatibility of the proposed drain sand and
geotextile is attached (pages 1 thru 5). As seen therein, the proposed drain sand and
geotextile are compatible.

Based on the above two points, it is our opinion that although the gradation of the proposed drain
sand is marginally outside the project specifications, the proposed drain sand still meets the design
intent of the project, and is therefore approved.

Approval of this material is given upon the condition that the material is sampled and tested again
upon delivery and as work progresses in accordance with QC procedures implemented by the
Contractor and the CQA Plan being implemented by Alpha. Results of CQC / CQA testing must
show a consistent material gradation for all sand delivered. This condition thus requires the drain
sand to be collected by certified field technicians and sieve analysis performed by a certified soils

" P:\FCDMC\1852\design memos\Design Memo No. 15 - Drain Sand.doc



Design Memo No. 15
White Tanks FRS #3 — Drain Sand Submittal
January 24, 2002

laboratory. The min/max laboratory test for relative density on the drain sand should be performed
on a sample collected by Alpha.

The permeability test results URS received on January 14, 2002 for the approved filter sand
material also included test results for a drain sand that had not been approved based on gradation,
therefore the results associated with this drain sand material should be ignored (or preferably
deleted from Alpha’s final reporting). A new permeability test is required on the “approved” drain
sand per the specifications and CQA Plan.

Should you have questions or require additional information, please contact us at (602) 371 1100.

® Page 2 P:\FCDMC\1852\design memos\Design Memo No. 15 - Drain
Sand.doc



Design Memo No. 16

Technical Support During Construction

To: Brett Howey - ADWR (Fax 602-417-2423)

- €C:  Tom Renckly, P.E.-FCDMC (Fax 602-506-8561)
Duke Yager - FCDMC (Fax 602-506-8561)

From: Ravi Murthy, P.E.

CccC: Todd E. Ringsmuth, P.E. - URS, PHX
Sandy Gourlay, P.E. — URS, PHX
‘Kevin R. Somenville, URS, PHX
Richard Candelaria - Buesing (Fax 602-233-3377)

Date: January 25, 2002
Re: White Tanks FRS #3 — Soil Buttress Fill Stockpile Prequalification

1. Soil Buttress Fill Stockpile Gradation Results and Pl Limit for Prequalification -~ Fax From Alpha
Received 1/21/02

Approved - URS has received and reviewed the results of 10 gradation tests (Alpha resuits attached
pages 1 thru 11) on the soils from the spillway notch excavation (borrow) that are currently stockpiled
and blended. lt is our understanding that this soil is to be for use as soil buttress fill. Ten samples were
* collected from 10 test pits excavated into the stockpile (see Figure 1 showing test pit/sample locations
and depths attached). The samples were collected from soil that represents the bottom of the test pit. All
10 test results are outside the project specifications, exceeding the allowable percent passing on the
finer sieve sizes. The Plasticity Index (Pl) on the 10 samples are all reported as non-plastic (NP),
thereby meeting the specification of <10. Upon further review of the results, the following points are

noted:
1. Figure 2 (attached) depicts a design band that meets the fitter criteria with the filter sand as
the base soil. The stockpiled soil buttress fill material is finer than this design band.
Therefore, the risk that the filter sand will pipe into the proposed buttress soil is minimal.
Based on this information we conclude that the diaphragm filter sand and the soil buttress
fill currently stockpiled at the site are compatible.
2. A calculation package documenting the compatibility of the soil buttress fill stockpile

material and geotextile. (attached pages 1 thru 5). As seen therein, the soil buttress fill
material currently stockpiled and the geotextile (wrapped around the drain) are compatible.

Based on the above two points, it is our opinion that the native soil stockpiled for use as soil buttress fill
does not meet project specifications, However, the current stockpile still meets the design intent of the
project, and is therefore approved and prequalified. Additional borrow excavation of the notch will

® Page 1
. PAFCDMC\1852\design memos\Design Memo No. 16 - Buttress Soil.doc
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Design Memo No. 16
White Tanks FRS #3 — Soil Buttress Fill Stockpile Prequalification
January 25, 2002

require separate stockpiling and a separate prequalification process. Furthermore, we recommend the
project specification be revised as follows:

Sleve Size Percent Passin
(Square Openings) g
3inch 100

2inch 95-100

#4 80-100
#16 60—-100
#30 45-90
#50 20-80
#200 0-55

A standard proctor test can be performed on any of the 10 samples for use during fill compaction
testing.

All other requirements and specifications continue to remain valid.

Should you have questions or require additional information, please contact us at (602) 371 1100.

® Page 2 PAFCDMC\1852\design memos\Design Memo No. 16 -
~ Buttress Soil.doc



FROM

FAX NO. ! 8B24533267 Jan. 21 2802 9S:S8AM P1

ALPHA Geotechnical & Matenals, Inc.

5002 S. 40™ Street, Suite £

Phoenix, Arizona 85040
Phone No: (602) 453-3265
Fax No: (602) 453-3267
- FACSIMILE TRANSMITTAL
TO: Mr. Kevin Somerville
My, Ravi Murthy -
FROM: Mr. Frank Hathaway
COMPANY: URS
RE: Laboratory test results
DATE: 1-21-02 -
FAX #: 602-371-1615
NUMBER OF PAGES: (including cover sheet)

This transmission is intendad only for the Addrassac. It may contain privileged or confidantial informatien. Any unauthorizad
disclosura is strictly prohibited. 1f you have recsivad this transmissian in error, please notify us immediately so that we may
correct our transmisaion. Thank vou,

Transmitted here within are the laboratory test results from the “stockpile”.
If you need anything else, please do not hesitate to contact me at 60-453-3265.
Respectfully submitted,

Frank Hathaway
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FROM :

FAX NO.

6824533267 Jan. 21 2802 93:53AM P2

ALPHA Geotechnical & Materials. Inc.

PROJECT: ‘WHITZ TANK FRS #3 - 1.D.5. JOB NUMBER: 27-A-00075
LOGATION: WHITE TANK DAM WORK ORDER NO: 6
MATERIAL: - NATIVE LAS NO: 15
SAMPLE SOURCE: STOCKPILE- 21 DATE SAMPLED: 01/47/02
vosh TP
Seib Gdﬁ\\
MECHANICAL SIEVE ANALYSIS (ASTM C136 & C117)
i " ATTERRERG LIMITS (ASTM Da318)
MECHANICAL ANALYS!S
SIEVE SIZE % PASSING ATTERBERG LIMITS
BIN 100
4N 100 Ll NV
3IN 100 Pl: NP
2N 100
11/2IN 100
1IN o7
3/4IN 97
121N 86
38 IN 95
114 IN 94
#4 93
#8 0
"0 85
#16 84
£30 78
%40 72
#50 88
$100 57
#200 44

A LPHA

Engineering - Testing ¢ Solutions



~ROM FRAX NO. ! 68024533257 Jan., 21

ALPHA Geotechnical & Materials, inc.

PROJECT: WHITE TANK RS 23 - L.D.S JOB NUMBER;:

2002 83:55AM

£1.A 00075
LOCATION: . WHITE TANK DAM WORK ORDER NO: 6
MATERIAL: NATIVE LAB NO: 1
SAMPLE SOURCE: STOCKPILE. 72 DATE SAMPLED; 01712402
SO HUTMESY TP
AN
MECHANICAL SIEVE ANALYSIS {ASTM G136 & C117)
ATTERBERG LIMITS (ASTM D4318)
MECHANICAL ANALYSIS
SIEVE SIZE % PASSING ATTERBERG LIMITS
6IN 100
4IN 100 LL: Nv
3IN ' 100 Pi: NP
2N 100 :
112N 100
1IN 99
341N g0
12N 97
3/8IN 97
14N 06
#4 25
#8 91
#10 -
#16 85"
#30 7
#40 73
#50 88
#100 - 58

#200 47

P3

Engineering « Testing - Solutions



FRDM : ) FAX NO. | 6824533267 Jan. 21 2082 10:@AM P4

ALPHA Geotechnical & Materials, Inc.

PROJECT! WHITE TANK #RS #8 - LD.&. JOB NUMBER: 01-A-00075
LOCAYION: WHITE TANK DAM WORK ORDERNO: 6
MATERIAL: MATIVE LAB NO: 17
SAMPLE SOURCE: STOCKPLE. 3\ : DATE SAMPLED: 0117102
<e
S ol GuTIRESS
!

MECHANICAL SIEVE ANALYSIS (ASYM C136 & C117)
ATYERBERG LIMITS (ASTM D4318)

MECHANICAL ANALYSIS

SIEVE SIZE % PASSING ATTERBERG LIMITS

6IN 100

4N 1€0 LL: NV

3IN 1CC Pi; NP
2IN _ 100
112 1N 100
1IN ag
3/aIN g8
121N 97
BN va
14 IN . 85
#4 . ; 93
#8 : 83
#10 : 88
#16 80
#30 ; 71
. #40 ) 65
B850 62
100 5
w200 40

ALPHA

Engineering » Testing « Solutions



“ROM : : FAX NO. : 6024533267 Jan. 21 20082 19:@pAM PS

ALPHA Geotechnical & Materials, Inc.

PROJECT: WHITE TANK FRS 23 .1 D.5, JOB NUMBER: 1-A00075
LOCATION: WHITE TANK DAM WORK ORDER NO: [
MATERIAL: NATIVE LAB NO: 18
SAMPLE SOURCE:fSTOCKP!LE- [=4 ' DATE SAMPLED: C1/17102
/-?\ H
SOjL GETTRESS
124\

MECHANICAL SIEVE ANALYSIS (ASTM €136 & C117)
ATTERBERG LIMITS (ASTM D4a18)

MECHANICAL ANALYSIS

SIEVE SIZE % PASSING _ ATTERBERG LIMITS

8IN 100

4N ) 105 LL: NV

3IN 100 Pi: NP
21N 100
112N 100
1IN ' 98
U4 IN a7
172N 14
3/8IN ‘ -1
174N ; B4
#4 : 03
#8 ) 89
#10 : 3
#18 ’ 81
*30 ‘ 72
#40 ) 67
#50 61
#100 52

#200 42

MPHA

Engineering « Testing « Solutions’



“ROM : FAX NO. @ 6024533267 Jan. 21 2002 10:81AM P&

ALPHA Geotechnical & Materials, inc.

»

PROJECT: WHITE TANK FRS 93 - 1.D.5. JOB NUMBER: C1-A-00075
LOCATION: WHITE TANK DAM ) "WORK ORDER NO: 6
MATERIAL: NATIVE LAB NO: 19
SAMPLE SOURCE: ftocxm-.s- =3 DATE SAMPLED: 0117/02

SoiL Bemess
2\

MECHANICAL SIEVE ANALYSIS (ASTN. C136 & C117)
ATTERBERG LIMITS {ASTM D4318)

MECHANICAL ANALYSIS

SIEVE SIZE % PASSING " ATTERBERG LIMITS

6IN 100

4N 100 LL: NV
3IN 100 PI: NP
2IN 100
112N 100

1IN 100

4N 100

121N 98

y8IN ) o8

141N 87

#4 96

#3 81

210 80

#16 83

#30 T3

#40 87

=50 63

#100 51

#200 : 40

ALPH_A

Engineering « Testing « Solutions



ROM ' FAX NO. : 6824533257 Jan. 21 2002 18:91AM P7

ALPHA Geotechnica! & Materials, Inc.

PROJECT: WeiTE TANK FRS 22 -1.0.5 JOB NUMBER: 01-A-0007%
LOCATION: WHITE TANK DAM WORK ORDER NO: 6
MATERIAL: NATIVE LAE NO: : 20
SAMPLE SOURCE: STOCKPILE- ia\ DATE SAMPLED: 0117102

Soiu Gutites’ o\
X\

MECHANICAL SIEVE ANALYSIS (ASTM C136 & C117)
ATTERBERG LIMITS (ASTM D4318)

MECHANICAL ANALYSIS

SIEVE SIZE : % PASSING ATTERBERG LIMITS

oIN 100

4N 100 LL: NV

3IN 100 PI: NP
2IN 100
142N 100
1IN 89
34N 29
121N 98
A8 IN 87
14N o8
#4 o5
#3 1
#10 20
#16 84
#30 75
#40 70
#50 64
2100 54
#200 44

- | ALPHA

Engineering » Testing « Solutions



ROM = FAaX NO. :

6824533267

Jan. 21 2002 10:82AM P8

ALPHA Geotechnica! & Materials, inc.

PROJECT: WHITE TANK FRS %3 1D S JOB NUMBER: 01-A-00075
LOCATION: WHITE TANK DAM WORK ORDER NO; ¢
MATERIAL: NATIVE LAB NO: 2
SAMPLE SOURCE: STOCKFLE- 27 DATE SAMPLED: 0417/02
Soi BuTREST <Y
Al
MECHANICAL SIEVE ANALYSIS (ASTM C136 & C117)
ATTERBERG LIMITS (ASTM D4318)
MECHANICAL ANALYSIS
SIEVE SIZE % PASSING ATTERBERG LIMITS
6IN 100
4IN 100 LtL: NV
3N 100 Pl: NP
. 2IN 100
112N 97
1IN 96
314N €6
121N 05
s IN <13
1/4IN 93
# 92
*8 8y
#10 88
#18 83
30 74
#40 70
#50 es
#100 55
#200 44

ALBHA

.Engineering « Testing Solutions



ROM ¢ FAX NO. : 6824533267 Jan. 21 2082 18:82AM PS

ALPHA Geotechnical & Materials, Inc.

PROJECT: WidITe TANK FRS 3.1 2.8 JOB NUMBER: D1-A-C0TH
LOCATION: WHITE TANK DAM ' WORK ORDER NO: 5
MATERIAL: NATIVE LAB NO: 22
SAMPLE souncz;/frocm‘.s- R DATE SAMPLED: 011702
SolL Bumes’ ¢
= | .

MECHANICAL SléVE ANALYSIS (ASTM G436 & C117)
ATTERBERG LIMITS (ASTM D4318)

MECHANICAL ANALYSIS

SIEVE SIZE % PASSING : ATTERBERG LIMITS
8IN 100

4N 100 LL: NV

3IN 100 Pl: NP
2IN . : 100
112N 28
1IN 88
34N ' 95
1WIN - B4
38 IN 94
1/4 N 82
F 82
#8 88
#10 87
#18 82
#30 74
#40 70
#50 ' 65
#00 81
#200 _ 59

A LPHA

Engineering » Testing « Solutions



‘ROM : FAX NO. : 6824533267 Jan. 21

ALPHA Geotechnical & Materials, Inc,

2002 10:93AM

PROJECT: WIKTE TANK FRE 3 -1.0.5 JOB NUMBER: 01200075
LOCATION- WHITE TANK DAM WORK ORDER NO: ]
MATERIAL; NATIVE LAB NO: 23
SAMPLE SOURCE: STOCKP'J_E-K DATE SAMPLED: 01/47/02
f <
S o‘l‘ [ GU W
23\
MECHANICAL SIEVE ANALYSIS (ASTM C136 & C117)
ATTERBERG LIMITS (ASTM D4318).
MECHANICAL ANALYSIS
SIEVE SI28 % PASSING ATTERBERG LIMITS
6IN 100
4 IN 100 Lk NV
3IN 100 Pl: NP
2N . 100 :
1121N 100
1IN 98
3/4 IN a8
12N a6
3/86IN 95
14N . 94
¥4 ' 92
#8 88
#10. : 86
me 80
#30 bal
#40 86
#50 62
#3100 .51
#200 41

P10

A_LPHA

Engineering « Testing Solutions



“ROM : FAX NO. : 6824533267 Jan. 21

ALPHA Geotechnical & Materials, Inc,

)

2002 19:83AM

PROJECT: WHITL TANK FRS #3.:0 S, JOB NUMBER: 14-A-0007%
LOCATION: WHITE TANK DAM ‘WORK ORDER NO! 6
MATERIAL: NATIVE 1.AB NO: 24
SAMPLE SOURCE: ,STOCKPILE- :\o DATE SAMPLED: 01/17/62
/N,
SoiL Butresy
=3\l
MECGHANICAL SIEVE ANALYSIS (ASTM C136 & C117)
ATTERBERG LIMITS [ASTM D4318)
MECHANICAL ANALYSIS
SIEVE SIZE % PASSING ATTERBERG LIMITS
8IN 100
4IN 100 LL: NV
3IN 100 Pl NP
2IN 100 .
112N 100
1IN ] g0
3/4IN 59
121N 98
3/8 IN 97
14N 95
# 94
3 91
#10 80
#18 85
#30 77
#40 73
#50 88
#100 58
200 48

P11

ALPHA

Engineering . » Testing « Solutions



PAGE | ofF 5
URS : ' EXHIBIT 4.7-2

CALCULATION COVER SHEET

Client: f:—[(X)b ConrRo DisT MC. Project Name: O ITE TANKS FRS H#5
Project/Calculation Number: _[=) ~ O0Q0 /&5 Z, OO

Title: S /(TEL MATCH BPETWEEN FABRIC AND Bgz TTEESS
Total Number of Pages (including cover sheet): s

Total Number of Computer Runs:

Prepared by: e fT He/vman Date: _Ql/z2/s2
Checked by: é@u‘ Date: _§)\| }Z 3!0 2

Description and Purpose: < FE PAG = Z

Design Basis/References/Assumptions
FABRIc SPEC Pg. Y

. Des")""nﬁ with Gw>7n+hel ' R.m. Koe-ner, zd EJ.,
- 1. 001, Carroll 11983) —_— ,q,qa%d as 7.5

Remarks/Conclusions/Results: Ge_o.,i{ X+ le. and 8 ’B othress Qre.

Compatible.
Calculation Approved by: ﬁ ﬁ" u O\ lﬁ
' \/  Project Manager/Date
Revision No.: Description of Revision: _ Approved by:

Project Manager/Date



URS Page __Z_ of g

Job /1J HI T_E TA /\/A § /:.KS #5 Project No. Sheet____ of
Description 15;_,! [1] @ ESS EZ({ Ms . Computed by, 1ia bt He. Date OY2Z/6Z
EFTEL FABLIC Checked by - Date 01’?310’?-

Reference

OBTECTIVE: To Check the Compatibility
oF fhe buttress Fill (speci Lyed )
Versos +he Geokxtile drein wh’P
BUTTRESS Free

% Frem F—/’g,‘ Dos = D643 mm o A5 mm

/ﬂ" From Amoco SFe_Q‘cth.LTOn Shee+
fot “Sl‘jla 553" ’,Do'ly- roPyleme. 110n woven
Neadle (p,;'nc,hzd Labric Feotex F.le. drain wrap),

ROS (09s) = O©.I5 mm

% F‘;Of”? “’Deglhﬂf?:n Wi+ G,QOS' Nnthetics . K M. Koehef |
=rd £, }’,33_ }olj*éarrol/ (i BB

Oq5 /Dgs & 275

O?f/bgs' o= 0'15"”"/0-9’3mm -}DOT S
O%Sﬁa;: | O,_ONo o 6.36 < 2 . OK



325°2" 1.5°
100

GRADATION SHEET

1" 3/4" 3/8" #4 #8 #16

#30 #40 #50 #100

167

#200

....................

Percent Finer

oy

5 FSPEGI :GATI(

...................................

.....................

.....................

......................

......................

......................

......................

Nete: Gmdaﬁ oms YDVI dﬁl
y Alpha

1
T Particle Size (mm)
9.5mm

0.01

i PROJECT.SPECIFIGATION

SHo ¢ 394/



45 FAX 520 326 3904 Tracy Castell - FNW Crow A @ooa

Page 4 £S5

STYLE 4553

Amoco Style 4553 iﬁ a polypropylene nonwoven needlepunched fabric. This engineered

AMOGO FABRICS AND FIBERS COMPANY

900 Circle 75 Parkway, Suite 300

Atlanta, GA 30339
PH: (770) 984-4444
FX: (770) 956-2430

geotextile is stabilized to resist degradation due to ultraviolet exposure. It is resistant to
commonly encountered soil chemicals, mildew and insects, and is non-biodegradable.
Polypropylene is stable within a ph range of 2 o 13, making it one of the most stable

‘polymers available for geotextiles today. We wish to advise that Amoco Style 4553 meets
the follomng minimum average roll values:

Property Test Method Minimum Average Minimum Avsrage
Roll Value Roll Value.
: (Engplish) (Metric)

Grab Tensile ASTM-D-4632 203 Ibs - 0.900 kN
Grab Elongation ASTM-D-4632 50 % 50%
Mullen Burst ASTM-D-3786 400 psi 2750 kPa
Puncture ASTM-D-4833- 130 1b 0.575 kN
Trapezoidal Tear ASTM-D-4533 80 1b 0.355 kN

| UV Resistance ASTM-D-4355 70 % at 500 hrs 70 % at 500 hrs
AOS ASTM-D-4751 100 sieve 0.13 mm

‘| Permittivity ASTM-D-4491 1.5 . L5 sec™

| Flow Ratc - ASTM-D-4491 110 gal/minfft” 4470 L/min/m?

" Amoco Fabrics and Fibers Company manufactures the nonwoven fabric indicated above.

The values listed are a result of testing conducted in on-site laboratories. A letter

. certifying the minimum average roll values will be issued from the manufacturing plant by

the Quahty Control Manager at the time shipment is made.

DATE ISSUED 01/0 1/98

The nfonmation presemted berein, while notl guarenteed, is 10 tha best of oor knawledge true and accurste, qu;twbnxmdmh
writing for specific conditions of use, 1o warrazty or puarsnise
thmdeWmem&NmmemhﬂmhMnnd.apammionoruu

rmdnwhﬁingenypm

guarxntae expressed or invplied is mada regarding tha perfarmancs of 10y produs,
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101 -

dys, dso, Or dys; see Table 2.3). The numeric value of the ratio depends on the
geotextile type, the soil type, the flow regime, etc. For example, Carroll [5] rec-
ommends the following: ' '

095 < (2 or 3) dgs

(2.9)

where dgs is the soil particle size in mm for which 85% of the total soil is finer.

Table 2.3 Existing geotextile retention criteria, after Christopher and Fischer [3]

Source

Criterion

Remarks

Task Force #25 (1986) ‘

Cathoun (1972)

Zitscher (1975)

Ogink (1975)

Sweetland (1977)

Rankilor (1981)
Schober & Teind! (1979)
Giroud (1982)

: Carroll (1983)
. Christopher and Holtz
(1985) -

. French Committee on
Geotextiles and

TR

: : Fischer et al. (1990)

Geomembranes (1986)

50% = 0.074 mm, Oy < 0.59 mm
50% > 0.074 mm, Oy < 0.30 mm
O'ys/du =1 } -

0” =02 mm
Ox/dy = 1.7-2.7

Owldsy <2510 3.7
Owldy =1

Ow/dy = 1.8

Oydys < 1

Owds =1

Oxldys <1

Odys <1

- Owldsyy < 2.5-4.5

Og/dsy < 4.5-7.5

Ouldsa = (9-18)/CU

Oy/dys = 2-3
Oysldys < 1-2
o”ldu <lor
Ogldys = 0.5

O/fdss = 0.38-1.25
Ou/dys = 0.8

Oy/d;s = 1.8-7.0
Ox/dsy < 0.8-2.0

No limitations on géotextile type
or soil type
Wovens, soils with =50%
passing No. 200 sieve
Wovens, cohesive soils
Wovens, soils with CU = 2,
dy = 0.1t0 0.2 mm
Nonwovens, cohesive soil
Wovens
Nonwovens
Nonwovens, soils with CU =
15
Nonwovens, soils with CU =
4.0
Nonwovens, soils with 0.2 <5 dy
< 0.25 mm '
Nonwovens, soils with dys >
0.25 mm
Woven and thin nonwovens,
dependent on CU
Thick nonwovens, dependent on
CU, silt and sand soils
Dependent on soil CU and
density ’
Assumes fines in soil migrate for
large CU values -
Wovens and nonwovens
Dependent on soil type and CU
Dynamic, pulsating, and cyclic
flow, if soil can move beneath
* geotextile ’
Dependent on soil type,
compaction, hydraulic and
application conditions .
Based on geotextile pore size
distribution, dependent on
CU of soil

O, = geotextile opening size corresponding to x particle size based on dry glass bead sieving.
= filtration opening size based on hydrodynamic sieving.
d, = soil particle size corresponding to y percent passing.
CU = coefficient of uniformity = du/dy.
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Kevin Somerville To: Duke Yager - FCDX <lly@mail.maricopa.gov>, Tom Renckly - FCDX
. <trr@mail.maricopa.gov>, "Richard Candelaria®

02/11/2002 04:09 PM <richardc @buesingcorp.com>, "Brett Howey"

<bahowey@ADWR.STATE.AZ.US>
cc: Ravi Murthy/Phoenix'tURSCorp @URSCorp, Alexander

Gourlay/Phoenix'URSCorp@URSCORP

Subject: White Tanks FRS#3 - Abandoning 4 Finger Drains - Figures Showing
Geotextile

Gentlemen:

Please find attached a 8.5 x 11 figure (pdf) for each outlet showing URS's recommended approach for
placing a geotextile filter fabric over the finger drain trench and outlet drain prior to placement of
diaphragm filter sand and buttress soil fills. These figures are in response to requests made during our
partnering meeting / progress meeting held on January 9, 2002.

URS recommends the following:

1. Using the same geotextile fabric material for covering the fingers as is used for the drains

(materialthat has been approved).

2. Grading the cobbles that consist of the outlet drain at the toe of the dam to be flat, matchlng

surrounding ground level.

3. Using pin or nail anchors to hold the geotextlle in place at approximately 2 feet centers around the
perimeter.

4. Special installation of the geotextile over the finger drain on the right side (looking downstream) of

the North Outlet is required, folding the fabric to transition to the vertical cut face created by the
diaphragm filter excavation.

A15237 - qeotextlle figure.pt A15238 - qeotextlle figure.pt A16239 - qeotextlle figure.p¢
Please call if you have questions or need clarification.

- Kevin
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Figure 1
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Design Memo No. 19

Technical Support During Construction
To: Duke Yager - FCDMC (Fax 602-506-8561)

€C:  Tom Renckly, P.E. - FCDMC (Fax 602-506-8561)
Brett Howey — ADWR (Fax 602-417-2423)
Michael D. Greenslade — ADWR (Fax 602-417-2423)

From: Kevin Somerville E.I.T.

CC: Todd E. Ringsmuth, P.E. - URS, PHX
Sandy Gourlay, P.E. — URS, PHX
Kevin R. Somerville, URS, PHX

Date: March 20, 2002
Re:  White Tanks FRS #3 — Expansion of Spillway Notch Borrow for Soil Buttress Fill

URS has reviewed the discussion points identified during Progress Meeting No. 10 on Wednesday, March
13, 2002 (see separate minutes). On Thursday, URS transmitted a “draft” sketch showing a proposed
modification to the spillway notch to allow additional borrow excavation for development of needed Soil
Buttress Fill. Buesing estimates that 600 in-place cubic yards is still needed, after the notch has been
excavated per plan. During the meeting is was discussed increasing this volume for shrinkage (~30%) due
to compaction and contingency to approximately 1,000 cubic yards bank measure. Comments have been
received by the project team and incorporated into this memo transmitting our final proposed Borrow
Excavation Plan (see attached skefch).

Access road re-alignment is constructed per approved design plan.
Additional mass excavation is performed between station 2+00 and 4+00 at a width of 40 feet from
original top of slope to proposed top of slope (or 40 feet from toe of original and proposed).

o The depth of additional excavation should match the elevation and grade of adjacent stationing for
the centerine of the original notch configuration (absolutely no deeper than).

e The additional excavation is conducted with same 5:1 (H:V) side slopes as the original notch.
Additional excavation of triangular areas is performed with transitions from original width and side
slopes.

Excavation should not be beyond the propenty line shown on the plan drawings.
The additional excavation is considered primarily an operation and maintenance issue and not a
dam safety issue, therefore FCDMC should be aware that a non-uniform width of spillway notch
may result in increased erosion of the bank and / or sediment buildup.
The final excavation configuration should be surveyed and the drawings red-lined for as-builts.
ADWR has approved (see copy of e-mail message) of the proposed additional notch excavation
based on the condition that FCDMC modify its Operation and Maintenance plan to specifically
indicate observation and inspection of the spillway notch after a flow condition through the spillway
has occurred. The inspection procedure should allow for maintenance to remove sediment buildup,
if present.

Should you have questions or require additional information, please contact us at (602) 371 1100.

® Page 1
P\FCDMC\1852\design memos\Design Memo No. 19.doc
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"Brett Howey" To: <lly@mail.maricopa.gov>, <Ravi_Murthy @urscorp.com>
<bahowey@ADWR.ST cc:. <mdgreenslade@ADWR.STATE.AZ.US>, <lkl@mail.maricopa.gov>,
ATE.AZ.US> <trr@mail.maricopa.gov>, <kevin_somerville @urscorp.com>

Subject: Re: White Tanks FRS #3 (07.28) Widening of Spillway Notch
03/18/02 08:06 AM

The proposal to widen the spillway notch as outlined in the URS "draft", dated
3/14/02, appears acceptable. A final may be prepared and submitted to the
contractor when appropriate.

Since there may be O&M implications the FCDMC should update their Operations
and Maintenance Plan to reflect the need to assess the condition of the
spillway notch after any discharge events.

Please contact me with any questions.
Regards

Brett A. Howey, E.I.T.

Engineer Specialist

Arizona Department of Water Resources
Dam Safety Section

602-417-2400 ext 7190
bahowey@adwr.state.az.us



Design Memo No.

Technical Support During Construction

To: Brett Howey — ADWR (Fax 602-417-2423)

CC:  Tom Renckly, P.E. - FCDMC (Fax 602-506-8561)
Duke Yager - FCDMC (Fax 602-506-8561)
Richard Candelaria -~ Buesing (Fax 602-233-3377)
Noller Herbert — NRCS (Fax 602-280-8795)

From: Kevin Somerville E.I.T.
Ravi Murthy, P.E.

ccC: Todd E. Ringsmuth, P.E. - URS, PHX
Sandy Gourlay, P.E. - URS, PHX

Date: February 26, 2002
Re: White Tanks FRS #3, Concrete Collars at Existing Central CMP Outlet Pipe Joint Coupling

Background

URS Corporation (URS) has prepared this technical memo to address the issue of
existing couplings along the central outlet. '

The November 1998 CMP inspection report by Speedie and Associates identified a joint
at approximately 8.5 feet from the outflow (downstream) end of the outlet pipe. Overall,
the CMP was found to be in relatively good condition and no corrosion was noted. The
joint components (strap and bolts) could not be inspected in 1998 due to obvious
practical difficulties. It is anticipated that this joint may be partially exposed during
installation of the diaphragm filter around the central outlet.

During excavation of the downstream face of the dam at the South Outlet, (for installation
of the diaphragm filter), the contractor exposed an existing joint along the south outlet
pipe. Field inspections revealed that although the pipe itself was relatively sound, the
bolts holding the strap together were severely corroded, and there was no gasket
between the strap and the pipes.

Rationale

In light of the location of the joint along the central outlet, and the condition of the joint
exposed along the south outlet, URS reviewed practical options to apply to the central

® Page 1



Design Memo No. 17
White Tanks FRS #3 — Concrete Collars at Central Outlet
February 26, 2002

outlet. Specifically, this memo presents our technical opinion on two issues relative to the
central outlet:

1. If the excavation of the downstream embankment face as currently proposed does
not expose an existing coupling, then how far should the District extend the
excavation in order to intercept the next joint?

2. Once an older coupling is exposed during the excavation process, how should the
exposed joint be treated?

It is our opinion that if the older coupling is not exposed during excavation of the
downstream face as currently proposed then the District/Contractor need not extend the
excavation solely for the purpose of exposing and treating the joint. We believe that the
added expense associated with extending the excavation and corresponding joint
treatment is not commensurate with the anticipated reduction in risk of failure. This is
because there are four other joints within the embankment that remain untreated.
Furthermore, the risk of the embankment soils intruding into the pipe through a poor joint
is relatively small compared to corresponding risk when dealing with a free-flowing filter
sand.

If on the other hand, an old coupling is exposed during the course of excavation of the
downstream face of the embankment, and there is risk of the diaphragm filter sand piping
into the pipe through a poor joint, then we believe that the joint should be treated in a
manner similar to the exposed joint along the south outlet. This would involve replacing
the old coupling band and providing a full-width neoprene gasket, and encapsulating the
joint in concrete.

Design Recommendations

The original design required encapsulation of the new pipe couplings in concrete and
installation of the diaphragm filter sand 3 feet upstream of the concrete collar. Given this
logic in the previous design phase, URS recommends the following:

» Replace the coupling band that may exhibit severe corrosion. Using the same 7'-6”
(as recently field measured) segment of existing pipe is acceptable, but should remain
in its current location. A universal dimpled or 5-C type coupling band with full-width
neoprene gasket should also be provided.

» Perform additional excavation (assumed to be minor) into the dam face, local to the
outlet pipe as shown on the attached figure to allow for the additional concrete collar

® Page 2 P:\FCDMC\1852\design memos\Design Memo No. 17 - Central
.Outlet Coupling.doc :



Design Memo No. 17
White Tanks FRS #3 — Concrete Collars at Central Outlet
February 26, 2002

and diaphragm filter sand. A “pocket” excavation is all that is required, excavation the
full width of the diaphragm need not be performed.

- Excavation may be phased if desired with an initial excavation for forming the
concrete collar; followed by additional excavation to allow 3 feet of sand behind
and 3 feet on either side of the collar.

- Slope the new face cut for safety, as necessary. Given the dam embankment
is originally constructed with engineered fill and has cemented over time, a
slope of 3/4:1 (H:V) may be sufficient for short term excavations. However,
Buesing should field verify site conditions and rely on its own judgement and
experience to meet the regulatory requirements for slope safety.

* |Install a concrete collar similar to that proposed for new joint around the existing,
exposed pipe joint. Due to the proximity of the currently proposed concrete collar, we
recommend that Buesing prepare form work and place concrete to produce one
continuous collar that spans both joints, as indicated by the attached Figure 1.

» Place diaphragm filter sand behind the concrete collar to a thickness of 3 feet as per
the design drawings, while maintaining- filter sand contiguous throughout the
diaphragm envelope.

Please feel free to call either us at your convenience should questions or the need for
clarification arise.

Attachments: Figure 1 - Central Collar Detail — Existing Pipe Joint

® Page 3 P\FCDMC\1852\design memos\Design Memo No. 17 - Central
_Outlet Coupling.doc
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Ravi Murthy To: lly@mail.maricopa.gov
. cc: Kevin Somerville/Phoenix’URSCorp@URSCORP,
03/04/2002 08:03 AM trr@mail.maricopa.gov, Alexander
Gourlay/Phoenix'URSCorp@ URSCORP, bahowey @adwr.state.az.us
Subject: Soil Sample Gradations

Dear Duke

| am following up on a message that | sent you over the weekend RE: 10 gradation test results that were
faxed to us late Friday afternoon. | have not heard back from you and I suspect that the contractor will be
ready to go first thing this (Monday) moming. | am therefore assuming that the 10 gradations pertain to
the buttress fill stockpile from the spillway excavation, and that the soil from this excavation will be used to
construct the buttresses at the three outlets. If this assumption is incorrect, please advise ASAP.

1. The gradation of the 10 samples meet the (revised) project specifications (gradation) for buttress fill.

2. The project specifications also call for a maximum Pl of 10. The results that were faxed to me do not
include the results of the Atterberg Limits tests. What is the Pl of these soils and how does it compare
with the project specifications??

3. The results of the gradation tests on the 10 samples collected on Feb 27 show a bit more variation
when compared to the gradation of the first 10 samples collected. Furthermore, the gravel content in
the second lot of samples appears to be slightly higher than than in the first set of stockpile samples.
In light of this variability, | have the following suggestions that you might consider during construction;

& You may want to run more than one Proctor (D698) to make sure that you catch the "range" of
soails. If you do this, | suggest that you run full sieve analysis and Pls on the Proctor samples.

e  You may want to have the field tech perform more one-point Proctors to catch material
changes

e At least one sample has a gravel content greater than 10 percent. The testing lab and you
may want to review the ASTM standard and see if a rock correction is warranted.

e The testing lab and you may need to monitor the buttress soil placement closely so that you
catch any changes in soil type, and use the appropriate Proctor curve.

e During our meeting with you on Feb 21, George Beckwith of your office pointed out that the
nuclear gage could overestimate densities as the gravel content increased. You may want to
be on the lookout for this as the soil is being placed.

e In addition to the CQA Plan requirements, you may want to have the tech run a sand cone
density if you believe that the nuclear gage results are unrepresentative.

Please do not hesitate to call or email if | can be of further assistance. Thanks.

Regards
Ravi




Ravi Murthy To: Duke Yager - FCDX <lly@mail.maricopa.gov>
. cc: trr@mail.maricopa.gov, Kevin
03/02/2002 08:51 AM Somerville/Phoenix’URSCorp @ URSCORP

Subject: Re: Daily

Duke

Late Friday afternoon, [ received a fax from Alpha that contained 10 sieve analysis results. The material is
listed as "Native". | am assuming that | need to review these need to be reviewed against the project
specifications. However, the results do not indicate what this material is going to be used for, and
therefore | am unable to determine what project specs | need to be looking at. Please advise urgently via
email or voice mail at (602) 648 2441. Please advise Alpha to re-submit the results so that the material
source can be identified. Thanks.

Regards
Ravi



Ravi Murthy To: Duke Yager - FCDX <lly@mail.maricopa.gov>
. cc: Kevin Somerville/Phoenix’URSCorp, trr@ mail.maricopa.gov
03/03/2002 08:47 AM Subject: Alpha Daily[®)

Dear Duke

Thanks for faxing me Daily Density Reports from Alpha. | received the fax on Friday. There appear to be
some discrepancies in the moisture-density relationships (Proctor Curves) used to estimate the relative
compaction of the buttress fill.

1) Early results by Jim Ashcraft quote a maximum dry density of 124.1 pcf and an Optimum Moisture
content of 11.1 percent. There is no curve number or designation assigned to these values.

2) Some results by Frank Hathaway quote a maximum dry density of 124.1 pcf and an optimum dry
density of 10.6 percent. These results apparently pertain to Curve "K".

3) Most of the results reported by Frank Hathaway quote a maximum dry density of 123.8 pcf and an
optimum moisture content of 10.8 percent. These results apparently ALSO pertain to Curve "K".

Why are there these discrepancies in the values of maximum dry density and optimum moisture content?
What is the correct value to be used? What is our basis for selecting a particular set of values over the
others? If there is indeed a discrepancy, please have Alpha select the proper values and recalculate the
relative compactions.

I realize that the differences in the sets of values is relatively small, and that this is more an issue of
bookeeping than a technical flaw. However, we should try and resolve these issues early so that we dont
have unanswered questions when preparing the construction report. Also, the procedures and protocol
(including data assessment, application, and documentation) may become more critical if the new buttress
fill stockpile is not as consistent and homogenous as the first stockpile was.

Please call or email if | can be of further assistance. Thanks.

Regards
Ravi
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FROM :

FAX NO. : 6024533267 Mar. @1 2082 B4:53PM

P1

ALPHA Geotechnical & Materials, Inc.

5002 S. 40" Streey, Suite E
Phocnix, Arizona 85040
Phone No: (602) 453-3265
Fax Nao: (602) 453-3267

FACSIMILE TRANSMITTAL

TO: Mr. Kevin Somerville

FROM: Kylene Williams

COMPANY: URS

RE; Laboratory test results

DATE: March 1, 2002

FAX #: 602-371-1615

NUMBER OF PAGES: (including cover sheet) 11

This transmission is intended only for the Addressee, 1t may contain privileged or gonfidantial information. Any unauthorized
disclosure is strictly prohibited. If you have received this transmission in error, please notify us immediately so that we may
correct our transmission. Thank you.

REEQIRES o
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‘ROM @ . ’ FAX NO. @ 6824533267 Mar. 81 2002 04:S4PM

ALPHA Geotechnical & Materials, Inc.

PROJECT: WHITE TANKS- FRS #3- IDS JOB NO: 01-A-00075
LOCATION: WHITE TANKS DAM- WEST END OF NORTHERN AVE. WORK ORDER NO: 20
MATERIAL: NATIVE LAB NO: 44
SAMPLE SOURCE: #1 DATE SAMPLED: 02/27/02

SIEVE ANALYSIS OF FINE AND COARSE AGGREGATES (ASTM C136/C117)

MECHANICAL ANALYSIS
SIEVE SiZE % PASSING

6IN 100
4IN 100
3IN 100
2IN 100
11/2IN 100
1IN 93
3/4 IN 93
1/21IN 93
3/81IN 92
1/4 IN o1
#4 80
#3 87
#10 86
#16 81
#30 72
#40 68
#50 67
#100 55

#200 46



“ROM =

PROJECT: WHITE TANKS- FRS #3- IDS
LLOCATION: WHITE TANKS DAM- WEST END OF NOCRTHERN AVE,
MATERIAL: NATIVE

SAMPLE SOURCE: #2

FARX NO. ! 6824533267

Mar. 91 2002 B4:54PM

ALPHA Geotechnical & Materials, Inc.

JOB NO:

WORK ORDER NO;
LAB NO:

DATE SAMPLED:

01-A-00075
20

45
02/27/02

SIEVE ANALYSIS OF FINE AND COARSE AGGREGATES (ASTM C136/G117)

SIEVE SIZE

8IN
41N
3IN
2IN
11/2IN
1IN
3/4 IN
1/2 IN

MECHANICAL ANALYSIS
% PASSING

100
100
100
100
100
100
100
89
98
97
96
92
91

P3



‘ROM : ‘ FAX NO. : 6824533267 Mar. @1 20802 04:55PM

ALPHA Geotechnical & Materials, Inc.

PROJECT: WHITE TANKS- FRS #3- IDS JOB NO: 01-A-00075
LOCATION: WHITE TANKS DAM- WEST END QF NORTHERN AVE. WORK ORDER NO: 20
MATERIAL: NATIVE LAB NO: 48
SAMPLE SOURCE: #3 DATE SAMPLED: 02/27/02

SIEVE ANALYSIS OF FINE AND COARSE AGGREGATES (ASTM C136/C117)

MECHANICAL ANALYSIS
SIEVE SIZE % PASSING
6iIN 100
4IN 100
3IN 100
2IN 100
11/2IN 100
1IN 100
3/4 IN 100
121N 100
3/8 IN 99
1/4 IN 68
#4 a7
#38 93
#10 92
#18 87
#30 79
#40 74
#50 72
#100 59

#200 47



ROM ¢ ; FAX NO. @ 6824533267 Mar. 91 2802 B4:S5PM PS

ALPHA Geotechnical & Materials, Inc.

PROJECT: WHITE TANKS- FRS #3- IDS JOB NO: 01-A-00075
LOCATION: WHITE TANKS DAM- WEST END OF NORTHERN AVE. WORK ORDER NO: 20
MATERIAL: NATIVE LAB NO: 47
SAMPLE SOURCE: #4 DATE SAMPLED: 02/27/02

SIEVE ANALYSIS OF FINE AND COARSE AGGREGATES (ASTM C136/G117)

MECHANICAL ANALYSIS
SIEVE SIZE % PASSING

6 IN 100

4IN 100

3IN 100

2IN 100

112N 100

1IN 100
3/4 IN 98
1/2 IN 85
3/8IN 94
1/4 IN 94
#4 93
#8 90
#10 89
#16 84
#30 76
#40 72
#50 87
#100 o8

#200 48



“ROM :

PROJECT: WHITE TANKS- FRS #3- IDS
LOCATION: WHITE TANKS DAM- WEST END OF NORTHERN AVE.
MATERIAL: NATIVE

SAMPLE SOURCE: #5

FAX NO. @ 6824533267

Mar. 81 2082 84:56FPM

ALPHA Geotechnical & Materials, inc.

JOB NO:

WORK ORDER NO:
LAB NO:

DATE SAMPLED:

01-A-00075
20

48

02/27/02

SIEVE ANALYSIS OF FINE AND COARSE AGGREGATES (ASTM C136/C117)

SIEVE SIZE

6IN
41N
3IN
2IN
112N
1IN
3/4 IN
1/2 1IN
3/8 1IN
174 IN
#4
#8
#10
#16
#30
#40
#50
#100
#200

MECHANICAL ANALYSIS
% PASSING

100
100
100
100
100
100
100
09
99
97
96
92
91
85

P6



ROM ¢

PROJECT: WHITE TANKS- FRS #3- IDS
LOCATION: WHITE TANKS DAM- WEST END OF NORTHERN AVE.
MATERIAL: NATIVE

SAMPLE SOURCE: ##6

FRAX NO. @ 60824533267

Mar. B1 2002 94:56PM

ALPHA Geotechnical & Materials, Inc.

JOB NO:

WORK ORDER NO:
LAB NO:

DATE SAMPLED:

01-A-00075
20

49
02/27/02

SIEVE ANALYSIS OF FINE AND COARSE AGGREGATES (ASTM C136/C117)

SIEVE SIZE

6IN
4N
3IN
2IN
11/2IN
11N
3/4 N
121N
3/8 IN
1/4 IN
#4
#8
#10
#16
#30
#40
#50
#100
#200

MECHANICAL ANALYSIS
7% PASSING

100
100
100
100
100
100

P?



“ROM & - : FAxX NO. : 6824533267 Mar. 01 2862 84:57PM

ALPHA Geotechnical & Materials, Inc.

PROJECT: WHITE TANKS- FRS #3- IDS JOB NO: 01-A-Q0076
LOCATION: WHITE TANKS DAM- WEST END OF NORTHERN AVE. WORK ORDER NO: 20
MATERIAL: NATIVE LAB NO: 50
SAMPLE SOURCE: #7 DATE SAMPLED: 02/27/02

SIEVE ANALYSIS OF FINE AND COARSE AGGREGATES (ASTM C136/C117)

MECHANICAL ANALYSIS
SIEVE SIZE % PASSING
8IN 100
4IN 100
3IN 100
2IN 100
11/2IN 100
1IN 100
3/4 IN 100
12 1IN 100
3/8IN 100
1/4 IN g8
#4 98
#8 95
#10 93
#16 89
#30 80
#40 76
#50 74
#100 61

#200 50



ROM @ FAX NO. : 6824533267 Mar. ©1 20822 B84:57PM

ALPHA Geotechnical & Materials, Inc.

PROJECT: WHITE TANKS- FRS #3- IDS JOB NO: 01-A-00075
LOCATION: WHITE TANKS DAM- WEST END OF NCRTHERN AVE. WORK ORDER NO: 20
MATERIAL: NATIVE LAB NO: 51
SAMPLE SOURCE: #8 DATE SAMPLED: 02/27/02

SIEVE ANALYSIS OF FINE AND COARSE AGGREGATES (ASTM C136/C117)

MECHANICAL ANALYSIS
SIEVE SIZE % PASSING

6N 100

41N 100

3IN 100

2N 100

11/2IN 100

1IN 100
3/4 IN 95

12N 04 .

3/8IN 93
14 IN 91
#4 80
#3 87
#10 86
#16 81
#30 73
#40 69
#50 64
#100 55

#200 45

P9



ROM : FAX NO.

ALPHA Geotechnical & Materials, Inc.

PROJECT: WHITE TANKS- FRS #3- IDS
LOCATION: WHITE TANKS DAM- WEST END OF NORTHERN AVE.
MATERIAL: NATIVE

SAMPLE SOURCE: #9

T 6824533267

WORK ORDER NO:

DATE SAMPLED:

Mar. 01 2802 B4:5S8PM

01-A-00075
20

52
02/27/02

SIEVE ANALYSIS OF FINE AND COARSE AGGREGATES (ASTM C136/C117)

MECHANICAL ANALYSIS
SIEVE SIZE % PASSING

6IN 100
4IN 100
3IN 100

2IN 100
11/2IN 100
1IN 80
3/4IN o0
121N 89
3/8 IN 88
141N 87
#4 86
#8 83
#10 82
#16 77
#30 89
#40 65
#50 63
#100 52
#200 42

Pio



TROM 3 FAX NO. @ 6624533267 Mar. 81 2082 84:58PM P11

ALPHA Geotechnical & Materials, Inc.

PROJECT: WHITE TANKS- FRS #3- 108 JOB NO: 01-A-00076
LOCATION: WHITE TANKS DAM- WEST END OF NORTHERN AVE. WORK ORDER NO: 20
MATERIAL: NATIVE LAB NO: §3
SAMPLE SQURCE: #10 DATE SAMPLED: 02727102

SIEVE ANALYSIS OF FINE AND COARSE AGGREGATES (ASTM C136/C117)

MECHANICAL ANALYSIS
SIEVE SIZE % PASSING
6IN 100
4 1IN 100
3IN 100
2IN 100
11/2IN 100
1IN 100
3/4 IN 100
1/2 1IN 100
3/8IN 99
14 1IN 98
#4 97
#8 93
#10 91
#16 86
#30 77
#40 73
#50 68
#100 58

#200 48



Design Memo No. 18

Technical Support During Construction

To: Duke Yager - FCDMC (Fax 602-506-8561)

cC:  Tom Renckly, P.E. - FCDMC (Fax 602-506-8561)
Brett Howey — ADWR (Fax 602-417-2423)
Michael D. Greenslade — ADWR (Fax 602-417-2423)

From: Ravi Murthy, P.E.

CC:  ToddE. Ringsmuth, P.E. - URS, PHX
Sandy Gourlay, P.E. — URS, PHX
Kevin R. Somerville, URS, PHX

Date: March 10, 2002
Re: White Tanks FRS #3 — Central Outlet Filter Matches

URS has received and reviewed the laboratory test results of samples collected and tested by Alpha
Geotechnical & Materials Inc (Fax dated March 8, 2002). We understand that the three samples were
collected from the subgrade in the vicinity of the Central Outlet. The attached Calculation Package
documents the results of our review and assessment.

The following filter matches were considered:

% Retention Criterion — Geotextile versus Subgrade

< Filter Match — Filter Sand (as base soil) versus Subgrade soils

< Filter Match — Subgrade (as base soil) versus Filter Sand
It is our opinion that the Calculation Package demonstrates that the design intent is met for the
subgrade at the central outlet.

Should you have questions or require additional information, please contact us at (602) 371 1100.

® Page 1
PAFCDMC\1852\design memos\Design Memo No. 18 Central Sub Accept.doc
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ALPHA Geotachnical & Mataerials, Inc.

pcyco’o/a‘“

PROJECT: WHITE TANK FRS #3 - 1.D.S, JOB NUMBER: 01-A-00075
LOCATION: WEST END OF NORTHERN AVENUE WORK ORDER NO: 21
MATERIAL; SUBGRADE LAB NO: 58
SAMPLE SOURCE: #3,3/821°U.S. @ THE CENTERLINE DATE SAMPLED: 03/08/02
MECHANICAL SIEVE ANALYSIS (ASTM C136 & C117)
ATTERBERG LIMITS (ASTM D4318)
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SIEVE SIZE % PASSING ATTERBERG LIMITS
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45 FAX 520 328 3804

STYLE 4553

Amaoco Style 4553 is a polypropylene nonwoven needlepunched fabric. This engineered
geotextile is stabilized to resist degradation due to ultraviolet exposure It is resistant to
commonly encountered soil chemicals, mildew and insects, and is non-biodegradable.
Polypropylene is stable within a ph range of 2 to 13, making it one of the most stable

Tracy Castell - FNW Crow

AMOCO FABRICS AND FIBERS COMPANY
900 Circle 75 Parkway, Soite 300

Atlanta GA 30339
PH: (770) 584-4444
FX: (T70) 956-2430

1hcﬁﬂowng:mmmmnnavuqynnﬂvdms

‘polymers available for geotextiles today. We wish to advise that Amaco Style 4553 meets

Property Test Method Minimum Average Minimum Averags
- Roll Valug Roll Value
(English) (Metric) |

Grab Tensile ASTM-D-4632 203 Ibs -~ 0.900 kKN
Grab Elongation ASTM-D-4632 50 % 50%
Mullen Burst ASTM-D-3786 400 psi 2750 kPa
Puncture ASTM-D-4833- 130 1b 0.575 kN
Trapezoidal Tear ASTM-D-4533 80 1b 0.355 kN

-| UV Resistance ASTM-D4355 70 % at 500 hrs 70 % at 500 hrs
AOS ASTM-D-4751 100 sie aleve ' 0.15 mm

‘[ Permittivity ASTM-D-4491 1.5 sec” 1.5 sec”
Flow Rate ASTM-D-4491 110 gal/min/t" 4470 L/min/m*

Amoco Fabrics and Fibers Company manufactures the nonwoven fabric indicated above.
The values listed are a result of testing conducted in on-site laboratories. A letter
certifying the minimum average roll values will be issued from the manufacturing plant by
the Quality Control Manager at the time shipment is made.

DATE ISSUED: 01/01/98

Tha mformation presented hersin, while nol guaranteed, is 10 the bext of our knawledge true and accurste, Except when agreed to fn
expressed o implied is mada regarding the perfarmancs of any produat,

writing foc specific conditions of use, no Warranty or guarsnise

since the manner of vee and handling are beyond our control, Nothing contained herein it 10 be conttmied as permission oras a
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\g with Geotextiles Geotextile Functions and Mechanisms 101 '. o l’ Io
dgs, dso, OT dis; see Table 2.3). The numeric value of the ratio depends on the
geotextile type, the soil type, the flow regime, etc. For example, Carroll [5] rec-
2.8) ommends the following:

:* for testing soil
t ity and require
oil's permeability

095 < (2 or 3) dgs

(2.9)

where dgsis the soil particle size in mm for which 85% of the totai soil is finer.

Table 2.3 Existing geotextile retention criteria, after Christopher and Fischer [3]

Source

Criterion

Remarks

Task Force #25 (1986)

Calhoun (1972)

50% = 0.074 mm, Oy < 0.59 mm
50% > 0.074 mm, Oy < 0.30 mm
Oy = 1

No limitations on geotextile type
or soil type

Wovens, soils with =50%
passing No. 200 sieve

] Oy =< 0.2 mm Wovens, cohesive soils :
t..ough the geo- 3 Zitscher (1975) Owdy = 1.7-2.7 Wovens, soils with CU = 2,
wwever, a limit—  § O < 2.5 1037 Ndsn =01t %2 mm 0 ;
» le voids alon b o =< 2.5t0 3. onwovens, cohesive soi

o soil mii & Ogink (1975) Owlds = 1 Wovens 3
¢ le s‘?l piping, Ow/de < 1.8 Nonwovens '
le, leaving large.r Sweetland (1977) Oi/ds <1 Nonwovens, soils with CU =
t-= process, until 3 1.5
1 nute sinkhole- 3 Owdys =<1 Nonwovens, soils with CU =

- 40
Rankilor (1981) Ow/dy < 1 Nonwovens, soils with 0.2 =< dy
smll enough to 4 =0.25 mm j

il fraction that ¥ Oydys = 1 Nonwovens, soils with dgs > ;
1. process. These 3 : 0.25 mm 1
i build up a stable 3 Schober & Teindl (1979) Oxldy =< 2.5-4.5 Waoven and thin nonwovens, L

: k: dependent on CU
€ ;‘"hedd in the E Owds = 4.5-7.5 Thick nonwovens, dependent on
$ 0 an adequate  § , CU, silt and sand soils i
3 Giroud (1982) Oy/ds = (9-18)/CU Dependent on soil CU and i
1 design, most of 3 density p
+ €95% opening g Assumes fines in soil migrate for ;

. 3 large CU values
ost meth(.)d us.ed e i Carroll (1983) Oyldys = 2-3 Wovens and nonwovens i
rent opempg sfze S Christopher and Holtz Osdldys < 1-2 Dependent on soil type and CU g
1 )nopeningsize A (1985) - Oy/dis = 1 0r Dynamic, pulsating, and cyclic i

' : & ' Ox/dys < 0.5 flow, if soil can move beneath i
ge of soil passing 3 ' _ geotextile ;
~isk Force #25, French &mxnce on Ofdys = 0.38-1.25- Dependcnt' on soil type, ;
i Geotextiles and compaction, hydraulic and '
STl Geomembranes (1986) application conditions ]
: k.= Fischer et al. (1990) Oy/dys = 0.8 Based on geotextile pore size
(i-e., AOS of the =) Ow/dys < 1.8-7.0 distribution, dependent on
Oy/dsy < 0.8-2.0 CU of soil ’ j
(1.e., AOS of the ‘0, = geotextile opening size corresponding to x particle size based on dry glass bead sicying. !
: : . Oy = filtration opening size based on hydrodynamic sieving.
: i fly = soil particle size corresponding to y percent passing. !
i, ’ning size (095, ; ,'CU = coefficient of uniformity = dg/d,s.
» be retained (dw, 2




(URS
Design Memo No. 19

Technical Support During Construction
To: Duke Yager - FCDMC (Fax 602-506-8561)

cC:  Tom Renckly, P.E. — FCDMC (Fax 602-506-8561)
Brett Howey — ADWR (Fax 602-417-2423)
Michael D. Greenslade — ADWR (Fax 602-417-2423)

From: Kevin Somerville E.L.T.

CC: Todd E. Ringsmuth, P.E. — URS, PHX
Sandy Gourlay, P.E. — URS, PHX
Kevin R. Somerville, URS, PHX

Date: March 20, 2002
Re:  White Tanks FRS #3 — Expansion of Spillway Notch Borrow for Soil Buttress Fill

URS has reviewed the discussion points identified during Progress Meeting No. 10 on Wednesday, March
13, 2002 (see separate minutes). On Thursday, URS transmitted a “draft” sketch showing a proposed
modification to the spillway notch to allow additional borrow excavation for development of needed Soil
Buttress Fill. Buesing estimates that 600 in-place cubic yards is still needed, after the notch has been
excavated per plan. During the meeting is was discussed increasing this volume for shrinkage (~30%) due
to compaction and contingency to approximately 1,000 cubic yards bank measure. Comments have been
received by the project team and incorporated into this memo transmitting our final proposed Borrow
Excavation Plan (see attached sketch).

Access road re-alignment is constructed per approved design plan.

« Additional mass excavation is performed between station 2+00 and 4+00 at a width of 40 feet from
original top of slope to proposed top of slope (or 40 feet from toe of original and proposed).

o The depth of additional excavation should match the elevation and grade of adjacent stationing for
the centerline of the original notch configuration (absolutely no deeper than).

The additional excavation is conducted with same 5:1 (H:V) side slopes as the original notch.
Additional excavation of triangular areas is performed with transitions from original width and side
slopes.

» Excavation should not be beyond the property line shown on the plan drawings.

The additional excavation is considered primarily an operation and maintenance issue and not a
dam safety issue, therefore FCDMC should be aware that a non-uniform width of spillway notch
may result in increased erosion of the bank and / or sediment buildup.

The final excavation configuration should be surveyed and the drawings red-lined for as-builts.

e ADWR has approved (see copy of e-mail message) of the proposed additional notch excavation
based on the condition that FCDMC modify its Operation and Maintenance plan to specifically
indicate observation and inspection of the spillway notch after a flow condition through the spillway
has occurred. The inspection procedure should allow for maintenance to remove sediment buildup,
if present.

Should you have questions or require additional information, please contact us at (602) 371 1100.

® Page 1
P:\FCDMC\1852\design memos\Design Memo No. 19.doc



(URS
Design Memo No. 20

Rev. No. 1

Technical Support During Construction
To: Tom Renckly, P.E. — FCDMC (Fax 602-506-8561)

cC: Duke Yager - FCDMC (Fax 602-506-8561)
Brett Howey — ADWR (Fax 602-417-2423)

From: Ravi Murthy, P.E.
CC: Sandy Gouray, P.E. — URS, PHX

Date: July 25, 2002
Re:  White Tanks FRS #3 — Slotted HDPE Pipe at Central Outlet — Revision No. 1

URS has reviewed the as-constructed condition of the slotted HDPE drain pipes at the Central Qutlet. The
original design by URS required that the HDPE pipes extend 8 feet into the filter. It is our understanding that
the contractor inadvertently terminated the drain pipes short of the design length. Initial indications from the
contractor were that the pipes extended a foot beyond the filter trench. However, subsequent measurement
by Duke Yager of the District and Richard Candelaria of Buessing showed that the HDPE pipes were about
40 feet in length, corresponding to approximately 6 feet into the filter.

In light of this construction modification, URS reviewed the flow capacity of the diaphragm and the flow
capacity across the transition zone from the filter to the drain. During this process, the assumptions made
during the initial design effort was reviewed. The revised estimate of filter flow is attached, and the results
are summarized below:

. Based on the project specification for gradation of the filter sand, the hydraulic conductivity of the filter
sand could vary between 9.5E-04 ft/sec and 4.6E-03 ft/sec. Using these values of hydraulic
conductivity, the maximum flow from the filter is estimated to be 2.76 cfs.

. Based on a six-foot penetration (into the filter) for each HDPE pipe, the total capacity of the HDPE
pipes is approximately 3.2 cfs.

The following conservative assumptions were used during this analysis:
1. Thereis no loss of head along the CMP
2. The head at Point Z is 0 (zero).
3. The capacity (albeit small) of the granular drain is neglected.

Based on the above results and the conservatism inherent in the analysis because of the above
assumptions, it is our opinion that diaphragm filter and drain in their existing constructed condition meet the
design intent, and will perform satisfactorily. Should you have questions or require additional information,
please contact us at (602) 371 1100.

® Page 1
P:\FCDMC\1852\design memos\Design Memo No. 20 HDPE Pipes Rev No. 1.doc
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! Herp On HDPE ™ (2 s
s+izty =24’ N 5
| IRE < 3+ , }
’ CENTRAL OUTLET SECTION NOTES: ]
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. [ < ' 5 1.5' ¢ 1.5° 10.5'
SCALE IN FEET 2. SPECIAL PRECAUTIONS MUST BE TAKEN WHEN - 10.5 = -
CUTTING EXISTING CMP DUE TO PRESENCE OF -
ASBESTOS CONTAINING MATERIAL. 5. WASHED SAND CONFORMING TO
) ASTM C33 FINE AGGREGATE GRADATION ( B\ SECTION
3. THE FOUNDATION MATERIAL REQUIRES SAMPUNG (AS' SPECIFIED). U4/ 0 3 6
AND LABORATORY ANALYSIS PRIOR TO PREP e — ’
WORK OR FILL PLACEMENT. 6. SEE ORAWING NO. DG SHEET 17 OF 17 SCALE N FEET
FOR TIEDOWN SECTION AND DRAWING
4. CONTRACTOR SHALL MINIMIZE EXCAVATION TO ; bt N ON :
) EXPOSE EXISTING CMP AND BACKFILL TO . Dana SHEET 18 OF 18 RIPRAP END SECT
f B SE N e
‘ N " NO FORM
. 7. SEE SPECIFICATIONS FOR DRAIN SAND GRADATION,
| . - 38° MIN. ON SIDE OF INTERNAL DAM). CONFORMING TO ASTM C~33 SIZE NO.9. ADWR APPROVAL
. . I E‘L’P orF 5°1L BUTIRESS 8. DRAIN PIPE SHALL BE INSTALLED WITH j
i MANUFACTURED GEOTEXTILE SOCK.
Z Z : KEY CONTROL POINTS OF DIAPHRAGM FILTER
A = = . AT CENTRAL OUTLET ,
: o o cP cP . ELEVATION
TOP OF FILTER : N] _921008.36 N]_921027.69
A1 A2 Al el 52994437 | A2 [F1 52996463 120200
\ N|_920998.89 N| 921018.35
» ZONE Bl Ifis79sss40 | B2 [g[ s2ss7s61] 19200
N| 920988.83 N|_921008.20
e - C1 [efs2se6313 | ©2 [ 520983.34 ] 118800
rom. CONCRETE ENCASEMENT . D1 [N 82099171 | p N} 92101108 § 49,04
AT PIPE COUPLING BZ/DZ E| 529960.36 €| 529980.57
| CONCRETE APRON
B1 /[) 1- . , ON SLOPE -
* 3 APPROVED FOR _CONSTRUCTION - TER 08/01
PIPE EXTENSION 1’ /— 48' OUTLET PIPE 2 | 100X FINAL, PER ADWR_COMMENTS TER | 04/01
. = N S; 1 100X FINAL, ISSUED FOR AOWR PERMIT TER 01/01
CMP OUTLET AT DIAPHRAGM 2 3 / RIPRAP ON SL.OPE 0_| 100X SUBMITTAL, REVIEW FOR ADWR PERMIT 1: :3:/00
re - ~ , E | 95% SUBMITTAL R
C2 2 O 10]349)649) D | 90X SUBMMIAL TER | 05/00
C 1 .Ex.ls_n!c_s o) Yo) 0O [ NEW SHEET 60X SUBMITIAL TER 02/00
3 1’ 6 o X o. REVISION &Y | A
/ CONCRETE 10 OO0 NTROL DISTRI
FICASEMENT T0 SPRINGLINE P o030 l;‘L((J)l(«‘) mCOP?ALCOIISJNl{r
F OUTLET PIPE ?&ano"rzon 6 S seliale ENGINEERING DIVISION
e 2 WHITE TANKS FRSE3
SCREEN INTERIM DAM SAFETY
B  DRAN PIPE F.C.D. CONTRACT NO. FCS?ZOOOCOZBME
SEE NOTE 8
( ) DESIGNED K. SOMERVILLE 01/01
. B8 DRAWN K. PALMISANO 01/01
- \18/ RIPRAP_AT CENTRAL OUTLET ELEVATION | T——p—as oo
7720 N. 16th Street Suite 100
ZONE DIAPHRAGM FILTER ELEVATION AT CENTRAL OUTLET 5 3 . unsm%%mm
[ S ] -
-0 4 8
— SCALE N FEET DRAWING NO. SHEET OF
- CENTRAL OUTLET
SCALE N FEET ]l o3 SECTION AND ELEVATIONS |14 1R
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CENTRAL OUTLET PLAN — FILTER

ITEM NO. ITEM DESCRIPTION QUANTITY
211—=1 | FILTER SAND 134 CY
N \ RN 211~3 | DRAIN SAND 50 CY
N \ \ \ 621-2 | CORRUGATED METAL PiPE 57 LF.
\ N\ / \ , (48=INCH DIA. CENTRAL OUTLET)
N . 505-1 | CONCRETE STRUCTURE 27 CY
A\ \\\ 230-1 | GEOTEXTILE 3100 SF
i / ‘ 505-1 | B-INCH HDPE CORRUGATED 0 LF.
N PERFORATED DRAIN PIPE

LEGEND:

————3280——— EXISTING CONTOUR 5' INTERVAL
- EXISTING CONTOUR 1* INTERVAL

——— —————— FCDMC PROPERTY LINE

AN

N ZZZZZZZZZZ EXISTING DIRT ROAD
OIL. BUTTRES A
S \ — x x —- EXISTING BARBED WIRE FENCE -
I}&OF DIAPHRAGM- — . — . — . — WATERS OF US.

NOTE: |

1. 'LIMITS OF CONSTRUCTION 30 FT OQUTSIDE

BERM SEE DETAIL WORK ZONE -ON OUTLET SOIL BUTTRESS.

8
/ \ AN A%
ﬁ q \ 8}DRAIN—P

ADWR APPROVAL -

Fooee O

I
I

'L cOUPLING\FOR G
/ / AND éxm«suon PIRE \
/ ; . ’
) ACCESS ROAD o N
\,/‘- / REALIGNMENT .
I3

08701

3 APPROVED FOR CONSTRUCTION TER
2 100X FINAL, PER ADWR COMMENTS TER 04/01
1 100X FINAL, ISSUED FOR ADWR PERMIT TER 01/0)
0 100% SUBMITTAL, REVIEW FOR ADWR PERMIT TER |°zm'
J~-FOOT HIGH £ | 90x susmmiAL TER | 07/00
N REkor stopes T I T 1 om
M.SIDE S ) ‘
:i ‘k O FLOOD CONTROL DISTRICT
AN OF MARICOPA COUNTY
ENGINEERING DIVISION

WHITE TANKS FRS§3
INTERIM DAM SAFETY
F.C.D. CONTRACT NO. FCD2000C028

~ i Y DATE
ACCESS ROAD N . ~ DESICNED K. SOMERVILLE 01/01
. - \REALIGNMENT + \\ . i \ . 5 DRAWN K. PALMISANO 01/01
: N\ \ AN ol b o ™~ N ket L cnecxen 7. RNGSUUTH 01/01
" 4 I ) . A v 7720 N. 16th Street Suite 100
T . . N NN . - Phoenix, Arizona 85020
— 2 = - = (602) 371-1100
A EI%,ERCEAP oF / R AD.M.S. TOPOGRAPHIC ORAWING NO. T SHEET  OF
: WHITE TANKS/AGUA F MS. - NT) PLAN - FILTER
MAPS, PROVIDED BY FCOMC 12/98. c6 CENTRAL OUTLET PLA L 10 18
; BASIS_OF BEARING: ARIZONA ZONE 12 CENTRAL NAD 83



Tom Renckly - FCDX To: “Ravi_Murthy@URSCorp.com" <Ravi_Murthy@URSCorp.com>

<trr@mail.maricopa.g cc:
ov> Subject: FW: White Tanks FRS#3 - Important
06/18/2002 05:28 PM

FYI

Let's discuss.

From: Duke Yager - FCDX
Sent: Tuesday, June 18, 2002 1:20 PM
To: Tom Renckly - FCDX

Subject: RE: White Tanks FRS#3 - Important

Tom,

Richard Candelaria and | measured the drain pipe today and it does =o you can now
infowm Ravi and decide what you want to do. The red lines are with the sUW8Yor and should be returned
by the end of the week. Buesing did not get all of the Mylars from URS so FCD will have to give Buesing
theirs when the red lines are completed.

Thank You,

Duke
--—-Original Message-----
From: Tom Renckly - FCDX
Sent: Friday, June 14, 2002 12:01 PM
To: Duke Yager - FCDX

Subject: White Tanks FRS#3 - Important
Duke,

I just got a Voice Mail Message from ADWR. They want to know about the status of verifying the
length of the drain pipe.

They are getting ready to write a letter on it. | think you can head the letter off if you call Brett
Howey and let him know the plan and timeframe for investigating/addressing.

Thanks



Tom
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PHOTOGRAPH 1 - South Outlet — Initial excavation.

i

PHOTOGRAPH 2 — South outlet — co

et — compacting subgrade.

Page 1 of 6 URS Job No. E1-00001852.00
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RAPH 3 — North outlet — soil cavities at bottom of corrugated metal pipe.
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PHOTOGRAPH 4 - North outlet — finger drain (right side looking downstream)
intersected by diaphragm filter excavation.

Page 2 of 6 URS Job No. E1-00001852.00
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PHOTOGRAPH 5 — North outlet — finger drain (right side looking downstream)
intersected by diaphragm filter excavation.

o s

PHOTOGRAPH 6 - North Outlet — Soil buttress with 2:1 slope and riprap complete.
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downstream.
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PHOTOGRAPH 9 — Central Outlet — Excavation complete — no apparent voids in
backfill of haunch.

B

PHOTOGRAPH 10 - Central Outlet — forming slab-on-grade pipe foundation.
Inspection of subgrade and review of results.

Page 5 of 6 URS Job No. E1-00001852.00
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PHOTOGRAPH 12 - Right abutment — grouted riprap section for access road
crossing.
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FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

PLANS FOR THE WHITE TANKS FRS#3
INTERIM DAM SAFETY IMPROVEMENTS
PCN. 4700430
FCD. CONTRACT NO. FCD2000C028
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LEGEND STRUCTURAL NOTES GENERAL NOTES

) USGS PIN 1. ALL CONSTRUCTION SHALL CONFORM TO PROJECT SPECIAL PROVISIONS AND 1. ALL CONSTRUCTION TO BE PERFORMED ACCORDING TO THESE PROJECT DRAWINGS, SPECIAL PROVISIONS, AND
SUPPLEMENTARY GENERAL CONDITIONS. SUPPLEMENTARY GENERAL CONDITIONS.
A BENCHMARK , _
2. REINFORCING STEEL SHALL CONFORM TO ASTM SPECIFICATION A615, GRADE 60. 2. FACILITIES WHICH ARE NOT SPECIFICALLY LOCATED WITH ACTUAL HORIZONTAL AND VERTICAL CONTROLS
EXISTING SURVEY MONUMENT (BRASS CAP FLUSH)

ARE APPROXIMATE AND TO THE BEST AVAILABLE INFORMATION.

3. STRESSES - FS = 60,000 PSI - GRADE 60 REINFORCING STEEL.
i EXISTING SURVEY MONUMENT (BRASS CAP IN HAND HOLE)

3. EXISTING UTILITIES AND OTHER FACILITIES HAVE BEEN PLACED ON THE PLANS FROM FIELD SURVEYS,

EXISTING DITCH 4. ALL REINFORCING STEEL PLACEMENT DIMENSIONS SHALL BE TO CENTER OF BARS EXISTING MAPS AND OTHER CURRENT PLANS WITHIN THE AREA OF THIS PROJECT. THE CONTRACTOR
5 UNLESS OTHERWISE NOTED. SHALL DETERMINE THE EXACT LOCATION AND/OR ELEVATION OF EXISTING UTILITIES WHICH PERTAIN TO
. . - AND AFFECT THE CONSTRUCTION OF THIS PROJECT.
-k gXlST”EbElgR(')CATION LINE (NOTE AS TO — PRIVATE, 5. ALL REINFORCING STEEL SHALL HAVE 2" CLEAR COVER UNLESS OTHERWISE NOTED.
ALT RIV R RID.) o ONFORM TO T ENIS OF THE AMERICAN WELDING 4. TWO (2) WORKING DAYS PRIOR TO EXCAVATING, THE CONTRACTOR SHALL CALL FOR BLUE STAKE
i ~ 6. ALL WELDING SHALL CONFORM TO THE REQUIREMEN HE AMERICA NG UTILITY LOCATING SERVICE AT THE BLUE STAKE CENTER (PHONE: 602-263-1100).
[ EXISTING IRRIGATION STRUCTURE SOCIETY, STRUCTURAL WELDING CODE, REVISED 1996. ( )
. ) 5. THE CONTRACTOR SHALL OBTAIN ALL NECESSARY PERMITS PRIOR TO CONSTRUCTION.
@ EXISTING IRRIGATION STANDPIPE 7. DIMENSIONS SHALL NOT BE SCALED FROM DRAWINGS.
i . 6. THE FLOOD CONTROL DISTRICT IS NOT RESPONSIBLE FOR LIABILITY ACCRUED DUE
LW EXISTING WATER LINE / SIZE 8. CHAMFER ALL EXPOSED CONCRETE CORNERS 3/4" UNLESS OTHERWISE NOTED. TO DELAYS AND/OR DAMAGE TO UTILITIES IN CONJUNCTION WITH THIS CONSTRUCTION.
4 EXISTING FIRE HYDRANT 9. CONCRETE COMPRESSIVE STRENGTH SHALL BE 3,000 PSI AT 28 DAYS, UNLESS 7. ANY WORK PERFORMED WITHOUT THE APPROVAL OF THE FLOOD CONTROL DISTRICT AND/OR THE
NOTED OTHERWISE. ENGINEER AND ALL WORK AND MATERIALS NOT IN CONFORMANCE WITH THE SPECIFICATIONS IS SUBJECT
Fion) EXISTING CONTOUR 5' INTERVAL TO REMOVAL AND REPLACEMENT AT THE CONTRACTOR'S EXPENSE,
EXISTING CONTOUR 1° INTERVAL 8. THE ENGINEER WILL DETERMINE THE NUMBER AND LOCATION OF THE REQUIRED CONFORMANCE COMPACTION

TESTS FOR STRUCTURE BACKFILL IN GENERAL ACCORDANCE WITH THE APPROVED CQA PLAN.
— —— —— FCDMC PROPERTY LINE

9. TRAFFIC CONTROL SHALL BE MAINTAINED IN ACCORDANCE WITH M.A.G. SPECIFICATION 40.1, PART VI

— == —— == APPROXIMATE PROJECT BOUNDARY OF THE MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (1988 EDITION) INCLUDING REVISION 3

SEPTEMBER 3, .
) EXISTING DIRT ROAD UTILITY _NOTIFICATION DATED R 3. 1993)
10. PRIOR TO FINAL APPROVAL AND ACCEPTANCE OF THE WORK, THE CONTRACTOR WILL BE REQUIRED TO
x - EXISTING BARBED WIRE FENCE PHONE. NO COMPANY CONTACT CLEAN ADJACENT (OFF—PROJECT) ROADWAYS USED DURING THE COURSE OF CONSTRUCTION.
GATE WITH POST (602) 250-1000 ARIZONA PUBLIC SERVICE COMPANY (APS) MS. ISABEL CABRERA
. WATERS OF US. (909) 898~4776 AT&T FIBER OPTIC TELEPHONE- MR. FRANCO JAUREGUI .
(o sy cox oo e i PROJECT BENCHMAR(S
(623) 975-1125 MARICOPA WATER DISTRICT (CANAL) MR. GLENN VORTHERMS AND CONTROL POINTS
(602) 236-4609 SALT RIVER PROJECT IRRIGATION (SRP) MR. GERRY BASTIAN GCENERAL -
(602) 236-8643 SALT RIVER PROJECT POWER DISTRIBUTION (SRPPD)  MR. GREG WILSON NAME | NORTHING | EASTING | ELEVATION DESCRIPTION STATUS
(602) 236-8603 SALT RIVER PROJECT POWER TRANSMISSION (SRPPT)  MR. DAN HAWKINS
(602) 4845302 SOUTHWEST GAS (SWG) MR. GENE FLOREZ DV2235 | 918038.84 | 546702.59 VEglcl)leED DISK IN CONCRETE EXISTING
"
(602) 630~0496 U.S. WEST COMMUNICATIONS (USW) MR. JOHN AKER YRR USRI DR = S S “ASHUILT DRAWI e
NOTE: OTHER UTILITIES MAY BE PRESENT. ' ' VERIFIED | MEREBY CERTIFY THAT mﬂ&%@ﬁ
X * MEASUREMENTS T L SORREC)
SCS BM 8-90| 921112.4 | 5221537 | 1284.36 DISK IN ROCK EXISTING UNOER M¥ SUF- " GELIEF.
THE BEST OF WY 1 e
* 5 1% . BRASS CAP IN
USGS N-475| 928029.7 | 5180155 | 1474.15 CoNCReTe EXISTING S
ABBREVIATIONS INDEX OF SHEETS * X PROJECT BENCH MARK .
PR . “RE
CSTR CONSTRUCTION . NORTH OUTLE] o HEREBY CExty
cP# 922254.14 | 531126.16 [{ 1207.5 : MEASIIREMENTS
DESC DESCRIPTION DRAWING NO. TITLE SHEET NO. ( # R GONTROL POWm DESIGNED Sl:‘Ftn‘\S? W
EQ EQUAL 61 COVER SHEET AND VICINITY MAP 1 cP#2 | 922254.81| 531168.76 | 1186.66 | NORTH OUTLET ) DESIGNED
OHE OVERHEAD ELECTRIC (INVERT) CONTROL POINT FOR PIPE e
G2 DRAWING INDEX, LEGEND AND GENERAL NOTES 2
P/L PROPERTY LINE G3 SITE MAP 3 cPis 922371.4 | 5311427 | 11905 N CONCEETE DESIGNED
gé L CENTERLINE Qi GUANTITY SUMMARY 4 7 AT
v PRIVATE C1 PLAN AND ALIGNMENT OF L CP{4 921007.38 | 529965.89 § 1207.00 gg“‘;%'— OUTLETF o) DESIGNED
ROW RIGHT—OF —WAY EMERGENCY SPILLWAY MODIFICATIONS AND ARMOR 5 . L e CQNTROL POINT FOR BUTTRESS e T T
A e T N Nt e srnad
TCE TEMPORARY CONSTRUCTION EASEMENT C2 NORTH OUTLET PLAN — BUTTRESS 6 cP§s 920962.82 | 52000855 | 1185.60 CENTRAL OUTLET DESIGNED 3 | APPROVED FOR CONSTRUCTION TER | 08/01
0.C. PLAN — BUTTRESS 7 CONTROL POINT FOR PIPE 2 | 100% FINAL, PER ADWR COMMENTS TER | 04/01
ON CENTER c3 CENTRAL OUTLET PLA (INVERT)
1 100% FINAL, ISSUED FOR ADWR PERMIT TER 01/01
EW. EACH WAY c4 SOUTH OUTLET PLAN -~ BUTTRESS 8 cPis 9210120 | 530047.3 1189.9 REBAR IN CONCRETE AT OESIGNED] [0 1 100% SuBwiiaL, Review FoR ADWR PERMT TR | 10/00
N NORTHING Cc5 NORTH OUTLET PLAN - FILTER 9 — iy CENTRAL OUTLET E | 95% suBMiTiAL TeR | 07/00
_ SN et D | 90% SUBMITTAL TER | 05/00
E EASTING cé CENTRAL OUTLET PLAN - FILTER 10 cP#7 | 919772.42 528633.591 12050 | SQUTH OUTLET DESIGNED]| |Tc | eox susmimiac TR | 62/00
EL ELEVATION Cc7 SOUTH QUTLET PLAN - FILTER 11 2 CP‘NTROL POINT FOR BUTTRESS ) B | 30% SUBMITIAL TER | 01/00
BM BEN HMARK A e — e e S — —r A 10% SUBMITTAL TER 11/99
cp ¢ D1 EMERGENCY SPILLWAY SECTIONS 12 CP#s 919748.15 | 528706.55 | 1188.95 SOUTH QUTLET DESIGNED|| [no: REVISON B | OME
. CONTROL POINT D2 NORTH OUTLET SECTION AND ELEVATIONS 13 (INVERT) | CONTROL POINT FOR PIPE FLOOD CONTROL DISTRI
: CLR CLEARANCE 3 '
K D3 CENTRAL OUTLET SECTION AND ELEVATIONS 14 cPh9 919691.9 | 5286116 11915 REBAR IN CONCRETE AT DESIGNED| OF MARICOPA COUNTY
P TYPICAL D4 SOUTH OUTLET SECTION AND ELEVATIONS 15 ' ' : SOUTH OUTLET ENGINEERING DIVISION
’ NTS NOT TO SCALE n WHITE TANK
3 b5 TRASH RACK SECTION AND DETAILS 16 CP#10 | 91918475 | 527353.81| 12040 REGAR IN CONCRETE AT DESIGNED INTEFE’:IM DAMS STFSE#S
3 D6 QUTLET PIPES SECTIONS AND DETAILS 17 SPILLWAY F C.D. CONTRACT NO. FOB2000C028
3 b7 OUTLET RIPRAP END SECTIONS AND DETAILS 18 COORDINATE INFORMATION WAS OBTAINED FROM THE MAP OF WHITE TANKS/AGUA FRIA ADMS. —— — ATE
4 TOPOGRAPHIC MAPS, FLOWN 12/22/89 BY COOPER AERIAL OF PHOENIX, INC. NI prs 3
& FOR THE WLB GROUP INC., AREA DRAINAGE MASTER STUDY. - SOMERVILLE o1/0)
& BASIS OF BEARING: COVERTED FROM NAD 27 TO - SECTION LETTER DRAWN M._HANCHETT o1/
ARIZONA ZONE 12 CENTRAL NAD 83 OR DETAIL NUMBER CHECKED T. RINGSMUTH 01/01
* COORDINATES ARE APPROXIMATE. THESE POINTS T720 N. 16th Street Suite 100
ARE FOR VERTICAL CONTROL ONLY. ‘!C m f;%"z‘;“s".;-(_‘{'fgga 85020
* % PROJECT BENCH MARK 10 BE PROVIDED BY FCDMC. %E%C%)EMBER BRWNG 10| BRAWING NDEX. LEGEND ANG T oF
' . G2 GENERAL NOTES 2 18




OTCH'EXCAVATION :
E;MERGENCY SPILLWAY
(SEE DRAWING €1)
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ACCESS ROAD

WHITE TANKS FRS" 43

000026 N

i

l . ~SOUTH OUTLET. : .
| Wi.. /24" DA OUTLET PIPE
K i STA. 63+80 °

~————

/
g2 VU

o

~ CENTRAL QUTLET (OPER;‘;TIONAL) e
48" DIA. OUTL?T PIPE -

".(SEE DRAWINC c3),

NORTH -QuTLET / /%) *:0
48" DA, QUTLET PIPE '
(SEE DRAWING C2)

LOWEST DAM CREST -
ELEVATION: - 121156 FT 172

N 924286.2005
E 531109. 6991

- STA. 8+70

SEE NOTE 4

1 T
EXISTING v

7 ACCESS ROAD e
1
W - _\. -
WAL G o

S NI ML B TR B . 9 .
e o et M

100-YEAR 24—HOUR FLOGD POOL
(2200 AGRE -FEET)
ELEV.
A=y

SPILLWAY NOTCH ELEV.

HALF—PMF POOL .

ITEM NO. ITEM DESCRIPTION QUANTITY
105-1 PARTNERING (ALLOWANCE) 1 LS
1071 CONSTRUCTION SWPPP 1 LS
107-2 PROJECT SIGN ALLOWANCE 1LS
107-3 PUBLIC INFORMATION AND 1LS

NOTIFICATION ALLOWANCE
202-1 MOBIIZATION 1S
4011 TRAFFIC CONTROL 1 LS
405~2 MONUMENTS 1 LS

LEGEND:
- bl EXISTING CONTOUR 5' INTERVAL
EXISTING CONTOUR 1' INTERVAL
— — —~—~—— FCDMC PROPERTY LINE
"t .. EXISTING DIRT ROAD
EXISTING BARBED WIRE FENCE
NOTES:

1. BENCHMARK {OCATIONS IDENTIFIED FOR THIS
PROJECT ARE BEYOND THE LIMITS OF THIS
DRAWING. SEE PROJECT BENCHMARK AND
CONTROL POINT APPROXIMATE GEOGRAPHIC
LOCATION SHOWN ON DRAWING Gl
AND COORDINATE TABLE ON DRAWING G2.

2. CENTRAL OUTLET IS IDENTIFIED AS BEING THE
PRIMARY OPERATIONAL STRUCTURE.

3: CONTRACTOR SHALL STAY ON EXISTING ROADS
- AND WORK WITHIN SPECIFIED ZONES ALLOWED
FOR PROJECT.

4. LOWEST DAM CREST ELEVATION IDENTIFIED FROM
A-TEAM SURVEY DATED 01/31/00.
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ADWR APPROVAL
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2 100X FINAL, PER ADWR COMMENTS TER 04/01
1 100% FINAL, ISSUED FOR ADWR PERMIT TER 01/01
0 100% SUBMITTAL, REVIEW FOR ADWR PERMIT TER 10/00
E 95% SUBMITTAL TER G7/00
D 90% SUBMITTAL TER 08/00
C 60% SUBMITTAL TER 02/00
8 30% SUSMITTAL TER 01/00
A 10% SUBMITTAL TER 11/99
NO. REVISION 8y DATE
FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY
ENGINEERING DIVISION

WHITE TANKS FRS#3
INTERIM DAM SAFETY
F.C.D. CONTRACT NO. FCD2000C028
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514 DATE
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T. RINGSMUTH 01/01
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QUANTITY SUMMARY

ITEM | ITEM SHEET NUMBERS TOTAL
NO. | DESCRIPTION UNT 3]s |6l718]9l1ol11]12{13]14]15]16]17]18]] QUANTITY
05—1 PARINERING (ALLOWANCE) Ls. 0 0 0 0 0 0 0 0 0 0 0 0 0 0
071 CONSTRUCTION SwPPP LS. 0 0 0 0 0 0 0 0 0 0 0 0 0 0
072, PROJECT SION ALLOWANGE LS. G 0 0 0 0 0 0 0 ] 0 0 0 0
0/=3 PUBLIC_INFORMATION AND_NOTIFICATION ALLOWANCE LS. 0 0 g 0 G 0 o] 0 0 ] 0 0 0 1 0 -
201- CLEARING/ GRUBBING SY, 5060 845 | 990 1620 | O 0 0 0 0 1.0 0 0 0 072782
202~ MOBILIZATION LS 1 0 0 0 [§) 0 0 0 0 0 ] O 0 0 0 0 —
206~ FOLUNDATION PREPARATION SY, ") 0 | 475 475 1 4/51 0 0 0 0 0 0 0 Q 0 0_|R7.430
206-2 EXCAVATION OF DAM FACE AND TOE cY 0 0 ] 200|140 | 60 | © 0 0 0 0 0 0 0 0 0 _II\¢/2 :
BURROW _EXCAVATION S NCIDE
Z11=1 FILTER SAND CY. 0 0 [ 0 0 1134 | 134 ] 62 [ 0 0 0 0 0 0_| 0 [i\335
2112 SOIL_BUTIRESS FILL_CONSTRUCTION CY. 0 0 |1800[1900]1360] © 0 0 0 0 0 0 0 0 . g0
211—3 DRAIN_SAND CY. o) 0 0 ) 0 |50 | 50 {15 [ 0 0 o 0 0 0 [0 115
215-1 OTCH EXCAVATION CY. 0_ 500010 0 [ 0 0 0 o 0 0 0 0 [ 0 5000
220—1 RIPRAP C.. 0 {330 ] 0 5 3 3 0 0 0 0 0 0 6 10 0| e 541
220=2 1-INCH_AGGREGAIE CY. 0 1 0 | 0o 01 001 03] 0ol 0 0110 ]o B et |
WATERING TINCIDEN
2301 GCEOTEXTILE SF. 0 0 0 Q0 0__ 3000131001584 17650] © 0 0 0 0 0 /a,zoa\—-&
50—1 DEMOLITION OF EXISTING CONCRETE HFADWALL & REMOVAL OF PIPE & SHOTCRETE EACH [¢] 0 1 1 1 0] 0 0 0 [o] 0 Q 0 [¢] 0 3
350-2 REMOVE AND REPLACE PERIMETER FENCING EACH 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 3
3071 TRAFFIC_CONTROL LS. i 0 0 ) ) 0 0 0 ] 0 ) 6 ] 0 0 1
405- MONUMENTS LS. 1 0 0 0 ) [} 0 0 0 0 0 0 0 [0 0
5 CONCRETE SIRUCTURES C.Y. 0 0 0 ] 0 | 27 } 27 117 1 © 0 0 0 5 10 NN 7 g"“'ﬁ
5 TRASH_RACK (48-INCH DIAMETER OUTLET) EACH 0 0 1 0 0 0 0 0 0 Q 0 0 0 0 o "
5 TRASH_RACK (48—INCH_DIAMETER OUTLET) EACH o) 0 g 1 Q 0 0 0 [ 0 0 0 0 0 ] 0
5 [RASH RACK (24~INCH DIAMETER OUTLET) EACH ) ] 0 0 1 0 0 [ 0 0 0 0 ) 0 0
5 PNEUMATICALLY PLACED MORTAR (SHOTCREIE) SF 0 0_ 18101 0 0 0 0 0 0 0 0 0 Q 0 087430 S
PAINTING_TRASH RACK (NORTH OUTLET). EACH o) 0 i 0 0 0 0 0 0 0 0 0 0 ) 0
PAINTING TRASH RACK (CENTRAL OUTLET) EACH 0 0 0 1 0 0 0 0 0 0 0 0 0 0 10
PAINTING TRASH RACK (SOUTH OUJLET) FACH [¢) 9] 0 0 1 0 0 6] 0] 9 0 0 0 0 0 || e
8—~INCH HDPE CORRUGATED PERFORAIED DRAIN_PIPE LF 0 Q 0 0 0_| 60 | 60 | @ 0 o) 0 ] 0 0 10 4‘{/63
4=INCH_HDPE_CORRUGATED PERFORATED DRAIN PIPE LF 0 0 i} 0 0 0 0 [ 52 [ 0© 0 0 0 0_| 0 0 7¢
CORRUGATED MEJAL PIPE (48—INCH _NORTH OUTLET) 0 0 0 0 0 1 37 | 0 0 0 0 0 0 0 0 0 1V O e,
CORRUGATED METAL PIPE (4B-INCH CENTRAL OUILET) L.F. 0 0 [ 0 o] 0| 570 0 ] 0 ] 0 0 0 | =
CORRUGATED _METAL PIPE (24— INCH SOUTH OUTLET) LF. 0 0 0 0 0 ) 0 13710 0 ] 0 g 0 1 0 1i{43

“RECORD Dp
VHERERY CERTIEY 1i4AT
MEASURLMENIS AS SROWH 1IRREON WEFi
SUPERVISIGHN AND ARF 10 i
KRG DG

#

“ASBUILT D
§ HEREBY CERTIFY i7" ™ °
MEASUREMEiv

UNDER MY <1
THE BEST OF i .

1-800-STAKE~IT;

ADWR APPROVAL

NOTE: SPECIAL PROVISION SECTION NUMBERS 210, 225, 701, 725, 726, 727, 738, 760, 790, ARE
INCIDENTAL TO THE PROJECT AND ARE NOT CONSIDERED BID ITEMS.

LERE TS

R2.0AG

4732

Pove

TAREV-

££48.007

t12:.1088"

3 AS-BUNLT CHANGES & o8/o1
2 | 100% FINAL, PER ADWR COMMENTS TER | 04/01
1 100% FINAL, ISSUED FOR AOWR PERMIT TER_| 01/01
0 | 100% SUBMITTAL, REVIEW FOR ADWR PERMIT YER | 10/00
E | NEW SHEET 95% SUBMITTAL JER | 07/00
NO. REVISION 8Y DATE
FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY
ENGINEERING DIVISION

WHITE TANKS FRS#3
INTERIM DAM SAFETY
F.C.D. CONTRACT NO. FCD2000C028

BY DATE

| SIGNED K. SOMERVILLE 01/01

t WN K. PALMISANO 01/01
HECKED 7. RINGSMUTH 01/01

@D«MFS&MOORE

KO KOO GREr Oy

DRAWING NO.

ISHEET OF

Q1 QUANTITY SUMMARY 4 18




R
i; &

= ‘ NQTCH
: ALIGNMENT

éccs}f ROAD —.

/ALIGN’MQ&JT

-

ROPOSER 4D TIONAL.
BORRON, EXELTATION. . -

' \ ]

E 27\5% v
\SOTCH EXCAVATION IS

ORROW SOURCE

\FOXBUTTRESS FILL

BEGIN ALIGNMENT
SIgT M- 52.78
E 5213532 32
“ ACCESS"GATE - ™
. BEGIN. RIPRAP
N 9192 [15.5

91974586
\ EL 32040

s TOE OF DAM_

RIPRAP %
IASTEAD OF -

/" ROCK

ACCESS ROAD
REALIGNMENT
/,

./‘.

i
[ exstng L
} ’ ACCESS: ROAD:

i

END ALIGNMENT

2. 52751686 ,

N -RIPRAP ARMOR ‘-’
=% PROTECTION (Dgp = 67)

_EXISTING .o
7 ACCESS ROADS'

-

1 FOOT CONTOUR INTERVAL

50 100
SCALE IN FEET

v

)
[

e

"N, 919500

HAT THE “RECORD DRAWING™
LA LREMENTS AS SHOWN HEREON WERE MADE UMDER MY
" ¢ SUPERVISION &0 ARE CORNECT 10 THE BEST OF My
KNGVLEOGE AND BELIEF

ITEM NQ. ITEM DESCRIPTION QUANTITY
2011 CLEARING/GRUBBING 6060 SY
215~-1 NOTCH EXCAVATION 5000 CY
220-1 RIPRAP 330 Cy

—f‘;"E 527500 i

/
{
!
.
i o
N _ . =
™ L r——-—*
W,
B \L.__/l-l —
1( z -
5 ///
Elil ]
s
g ../
Ly
n [N E
-1 o ) r PN - R
I Lo
' SR SH B B O

. ) NS . i 3
. BN K w o1 v -4 Y W

DISCHARGE (CFS)

EMERGENCY SPILLWAY DISCHARGE RATING CURVE

R et

919500

..‘ O WHIT
B0 PROMLED gy M
GANS OF BLAKIMC: AI1ORA

(RIS S VRS

LSOO 1 [ RA R FEIt AR

/A SPILLWAY PLAN

NOTE: ROAD REALIGNMENT PER ENGINEER.

1215 ) |
| + | FINISHED GROLND BURFACE | |
EXISTING] GROYUND $URFACE
£ 1210 4o =y e .
z - — L
Q ! -~
= L/ / M
s T ~0,50% T
a3 1208) — N ]
i
| ;
|
12007 - i !
DATUM ELEV b i
T R e " " P SR P
S5 @8 8 g8 e g gs g4 g4 g%
SR 8 8§ R SR 88 88 0 88 ®% 83
0+00 1+00 2400 3+00 4400 5+00
STATION FT.
LEGEND: 50
HORIZONTAL SCALE: s
1209.2  EXISTING GROUND SURFACE ELEVATION m SCALE N FEET
1206.75 FINISHED GROUND SURFACE ELEVATION B \ NOTCH PROFILE VERTICAL SCALE:  Compmrt
\5/ SCALE N FEET

ML
O EL

INAL FEARN TN Wt AN i
LN P ]

AREA (ACRES)

. BN e s it

L

=~ ~ JCAPacn, .
=<z o
P L /1
SECONDARY -~ / o
EMERGENCY SPILLWAY — v 1
CREST ELEVATION (1210.07) ~ hr
T L S g ~
/ ~  (12070) z
~ Q
B, 1an ;
N &
/ N o
yed N

1

bim

(R

Linitn REVE =00 B B e Aot it i 1000
—— —  CAPACITY CAPACITY (ACRE FEET)
AREA AREA-CAPACITY CURVES
100
10

LEGEND:

(ENS

EXISTING CONTOUR 5’ INTERVAL

EXISTING CONTOUR 1" INTERVAL

-—- FCDMC PROPERTY LINE
EXISTING DIRT ROAD

EXISTING BARBED WIRE FENCE

————— WORK ZONE BOUNDARY

SURVEYOR'S AS-BUILT CERTIFICATION

1~-B00~STAKE~IT
OUTSOE MARCOPA EouNTY

ADWR APPROVAL

5 | AS-BUNT CHANGES RC | o8/0z
4 | REVISED SPILLWAY NOTCH ALIGNMENT TER | 12/01
3 APPROVED FOR CONSTRUCTION TER 08/01
2 | 100% FINAL, PER ADWR COMMENTS TER | 04/01
1_] 100% FINAL, ISSUED FOR ADWR PERMIT TER | 01/01
O | 100% SUBMITTA, REVIEW FOR ADWR PERMIT TER | 10/00
€ | 95% SUBMITTAL TER_| 07/00
D | 90% SUBMITTAL TER_| 05/00
C_| 60% SUBMITTAL TER_| 02/00
B | 30% SuBMITTAL TER_| 01700
A | 10% SUBMITIAL TER | 11/99
NO. REVISION BY DATE
FLOOD CONTROL DISTRICT
OF MARICOPA €COUNTY
ENGINEERING DIVISION

WHITE TANKS FRS#3

INTERIM DAM SAFETY
\ F.C.D. CONTRACT NO. FCD2000C028
) . BY DATE

DESIGNED K. SOMERVILLE 01/01

DRAWN K. PALMISANO 01/01

CHECKED T. RINGSMUTH 01/01

7720 N. 16th Street Suite 100
Phwenix, Asizona 85020
{602) 371-1100

ORAWING NO.

PLAN AND ALIGNMENT OF

FMERCENTY DO ) way

ISHEET OF




ITEM NO. ITEM DESCRIPTION QUANTITY
201-1 | CLEARING/GRUBBING 845 SY
" ; ) = . - T 5 P - T T - 206—1 | FOUNDATION PREPARATION 475 SY
_ S '~ - » : o T 7 2 — 206-2 | EXCAVATION AT DAM FACE AND TOE | 200 CY
o MR ) 10 2 515—1 | TRASH RACK (48-INCH DIA. OUTLET) | 1 EA
e i 211-2 | SOIL BUTTRESS FiLL CONSTRUCTION | 1800 CY
) - - SCALF IN FEFT

1 FOOT CONTOUR INTERVAL . ... 525-1 ?gﬁg]’y‘c’g'éé'iu PLACED MORTAR 810 SF
- - TRASH RACK /"7

i SEE DETAIL UQSTgEAM ) . o NORTH. OUTLET PRLAN - 530~1 | PAINTING TRASH RACK (NORTH OUTLET)] 1 EA

. . " TOE OF DAM e — —_— 350—2 | PERIMETER FENCING 1 EA
~ ' —_—— T e T T : Co T REMOVE AND REPLACE

Piwh - . . . 350-1 DEMOLITION OF EXISTING CONCRETE 1 EA
) HEADWALL & REMOVAL OF PIPE & SHOTCRETE

206-1 FOUNDATION PREPARATION 475 SY
LEGEND:
FA0G0 EXISTING CONTOUR 5" INTERVAL

/
/
/
AN
\J13/

E'

1

.1_

|

e e e e e e v

i ) b - S i CT o - © EXISTING CONTOUR 1' INTERVAL

!

FCOMC PROPERTY LINE
EXISTING DiRT ROAD
[l s SRR

oy e - o 5 - % EXISTING BAREED WIRE FENCE
’ ' V - —  —— . — WATERS OF US.

Yo

- — = —— ——= TCE OR WORK ZONE BOUNDARY
NOTES:

e : ’ 1. LIMITS OF CONSTRUCTION 30 FT OUTSIDE
N 922278.54 WORK ZONE ON OUTLET SOiL BUTTRESS.
£ 530100.20

EL {207.5

il

. A 4y, I8 WIDE GEOTECH FABRIC OVER <°
. WIDE ENSTING FINGEE DRAM. -
' CREST OF DAM y 4

. . N 922232.06 [ |
: ) T E 531302.59

N : : e T EL 1207.8

i N . -

2. EXCAVATE CHANNEL TO WIDEN BOTTOM FROM
TOE OF SOIL BUTTRESS TAPERING TO EXISTING
WIDTH AT TCE LINE, AND REPLACE SHOTCRETE

AS NEEDED.

CREST OF DAM -~

CONTROL POINT #1

N 922254.14
MW E 831126.16
NaEL- 12075

N 92227227 Felt
£ 531111.06-

N 922235.25 ot BUTTRESS TEC 12075

E 531111.06
FL 1207.5

SURVEYOR'S AS—~BUILT CERTIFICATION

i ' >olGPE-STARTS AT TOP OF SOIL BUTTRESS AT EL. 1207.5
TmE— )~ -SIDE-SLORES 4:t DOWN TO EXISTING GRADE ™ -‘
R s I O ' FRONT SLOPES 2:1 DOWN TO EXISTING GRADE

£ 53115834 2246 - 71N ST
EL 1207 v -4

[REIV I

EX/STING o
e R

N 92216578 P A A o ARAY
v € 531140983815 ?g;’“g;ﬁg‘ _ L : SRL " . 4
© TS\ MATCH-EXIST. GRADE\Y e ‘/T'

S TV : N 922343 5614

. ' : PHEe
- ) . _E 5311409} 18.39 .
- S o DRI EXST. ORADE MLASURLS

: - SUPt i

o
N B “CansTRUCT AT o

- ' A - ) RIGHT ANcLE . # [
@\ ' : \ ’ EXJJr——J |
‘ EVI . \ . | FINGER *
<~ L 3 . pasN._ 1)

bitari

&

8 o0® s
PRQTECT EXISTING 1
SUBSIDENGE N ¢ calic ToeLaR

MONUMENT B-3 | 2o couns it

CONTROL POINT #3
N 922371.4
| E 531142.7

/ AS-8LLT (Mwafs
&8l EL 11905

REVISED BUTTRESS CONTROL POINTS PER SURVEY TER 12/01
APPROVED FOR CONSTRUCTION TER 08/01
100% FINAL, PER ADWR COMMENTS TER 04/01
100% FINAL, ISSUED FOR ADWR PERMIT TER 01/01
100% SUBMITTAL, REVIEW FOR ADWR PERMIT TER 10/00
958 SUBMITTAL TER 07/00
90% SUBMITTAL TER 05/00
60% SUBMITTAL TER 02/00
30% SUBMITTAL TER 01/00
10X SUBMITTAL TER 11/89

REVISION BY DATE

. / } FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY
ENGINEERING DIVISION

/ WHITE TANKS FRS#3

INTERIM DAM SAFETY

/ v F.C.D. CONTRACT NO. FCD2000C028

N BY DATE

SIGNED K. SOMERVILLE 01/01

ORAWN K. PALMISANO 01/01
CKED 1. RINGSMUTH 01/01

« L i o N, 7720 N. 16th Street Suite 100
) | : . . . g [ Phoenix, Arizona 85020
SOURCE: ~acs (802) 371-1100

BASE MAP OF WHITS TANKS/AGUA FRIA A.D.M.S. TOPOGRAPHIC

MAPS, PROVIDED BY FCOMC 12/98.

DRAWING NO. _ [SHEET OF
BASIS OF BEARING: ARIZONA ZONE 12 CENTRAL NAD 83 c2 NORTH OUTLET PLAN-BUTTRESS | 5 18

: ‘_30 wax. , | )

. Pl oo
: N 92216768 &
E 5311683~ 320
MATCH EXIST. GRADE

A\ .~ -CONCRETE -
\ APRON ON SLOPE |

N 92234%4& 3.0
E 531161786 24
MATCH EXIST. GRADE

Z > |@lofjo|mloi~iniu]a ]t

N 9222843 55.04
E 53118876 7.73
EL 1186’6& (INVERT) +  REPAIR FENCE

/58 o/ . . .
B . \” SR Lt L p e v - W X - “
. R ‘ V. """ WATERS OF U.S. BOUNDARY

e ! i o EXISTING SHOTCRETE C . . ~APPROXIMATE TCE OR
LINED CHANNEL | T U YR : ,/ WORK ZONE BOUNDARY ]

WIDEN CHANNEL Ny
\ SEE NOTE 2

30" MAX.

{ constrRuCTION EASEMENT.




e 2 —c—

Q 10 20
. B N « N AN . . AR i - SCALE IN FEET
A \ ~ ' e A .. . i N : N : 1 FOOT CONTOUR INTERVAL
N - RN . . S LN URSTREAM. \ CENTRAL OQOUTLET PLAN
N N T AN " N : . TOE. OF. DAM
oo s IR R S N RS . o ITEM NO. ITEM DESCRIPTION QUANTITY
™ SR . N 01-1 | CLEARING/GRUBBING 990 SY
\ . R N o TRA&H RACK” N\ SN 2
" v N . . . . . SEE DETAL N _ ' . 206-2 | EXCAVATION AT DAM FACE AND TOE | 140 CY
AN . R L ST N " . 515—2 | TRASH RACK (48—INCH DIA. OUTLET) | 1 EA
© - -DOWNSTREAM - ™~ =~ .~ R o N S ; A 211-2 | SOIL BUTTRESS FILL CONSTRUCTION | 1800 CY
v TOE OFf DAM N SN S 220-1 | RIPRAP 5 CY
‘ . . . S 206—1 | FOUNDATION PREPARATION 475 SY
AN 350-1 | DEMOLITION OF EXISTING CONCRETE 1 EA
" » , HEADWALL & REMOVAL OF PIPE & SHOTCRETE
N 92094534 %6 W oriqissl- : 350-2 | REMOVE AND REPLACE 1EA
E 52990509 425 /. czs  ©assdrres PERIMETER FENCING
MATCH EXIST. GRADE = v
. e EL 120675, < 530-2 | PANTING TRASH RACK (CENTRAL OUTLET)| 1 EA

4 g 9%; 005.27 LEGEND:
et 52994053 S130G - EXISTING CONTOUR 5 INTERVAL
Y - - EXISTING CONTOUR 1° INTERVAL
y J —— — — ———— FCDMC PROPERTY LINE
) \ \E 2209 9% - - = - - EXISTING DIRT ROAD
- B3 239% T ADE - ‘ T R\ % % -~ EXISTING BARBED WIRE FENCE
) / A o 4 L CE - NN —_— —— WATERS OF U.S.
, . N - N $21007. 38 . . . ' L N o —— — — — —— WORK ZONE BOUNDARY
. - R <. E 529965.89 " . o . N\
. / . ~EL 12070 e NOTES:
, \ : ~-.\\ 1. LIMITS OF CONSTRUCTION 30 FT OUTSIDE
. . , . N WORK ZONE ON OUTLET SOIL BUTTRESS.
: o\ : 3011_ BUTTRESS > \ oo 2. CENTRAL OUTLET IS IDENTIFIED AS BEING THE
R \ : S : : PRIMARY OPERATIONAL STRUCTURE.

- SLOPENSTARTS AT TOP OF SOIL BUTTRESS AT EL. 12070 . )
SIDE SLOPES 4:1 DOWN TO EXISTINGGRADE N : . : -
,FRONT SLOPES 2:1 DOWN TO EXISTING GRADE . .

N szso 66" ., : e N

E 529961.02 " S . \\. o o SURVEYOR'S AS-BUILT CERTIFICATION

Lazas T CREST
o .~ OF DAM

CONSTRUCT AT -
RIGHT ANGLE

"N 921032, 51\ S *Q S .
£ 52996897 ° : : : -
11207.0

N 92N 0FROG 2588 . . -

Wl E.5299 05
- EL120m&, - . . . )
A ‘ R . : g o o,
e . R . PHERERY i+
. . - . - MEASUREMENTS 2. -

N . ~ SUPERVISION

N

< ACCESS ROAD

“CONCRETE 7
APRON ON SLOPE /

e e
e "'(M“V,’. e
- CONTROL POINT ¥5 Xﬁ”ﬁ\‘M\l"&“_“ Sty
9209625 143 .. 4 B
::{‘ 0003-.55 wWe 5 | 4s-suiLT csavges ze [ o8/0z

5 4 REVISED BUTTRESS CONTROL POINTS PER SURVEY TER 12/01
‘: 3 APPRQVED FOR CONSTRUCTION TER 08/0'
= 2 100% FINAL, PER ADWR COMMENTS TER 04/01
5 1 100% FINAL, ISSUED FOR ADWR PERMIT TER 01/0%
',j 0 100% SUBMITFAL, REVIEW FOR ADWR PERMIT TER 10/00
}f' ~ E | 95% SUBMITAL TER | 07/00
o D 90X SUBMITTAL TER 05/00
::‘ ) - N g 3 \ - N c 60% SUBMITTAL TER 02/00
. ' K S~ S J3-roor rieH - T 0% s e L1
i \ - \/ \ < i E\,. - 1-:1‘-§|DE SLOPES X NO. REVISION BY DATE
5 — ) RN REMOVE OLD FENEE TO. .- ~ e —— o : . FLOOD CONTROL DISTRICT

4 - \ ~~  LIMITS OF NEW FENCE . T — REVS R 921042860 24 o . : . OF MARICQOPA COUNTY

i . : ~ S { R : < . ENGINEERING DIVISION

4 . - N\ ~ - ; ~ . E 53003263 4.44 ke . :

. - -~ ' \\\\ el T~  conreoL pon, #6 . 3 MATCH EXIST. GRADE : . " WHITE TANKS FRS#3

4 _ _ ) X — . S ) . ) . ‘

i — — . AN INTERIM DAM SAFETY

i o~ , : — N 921012.0 : . ; o

@ et CONSTRUCT NEW FENCE - - AN \< ?gEPRgéﬂxg}gK T~ x - E 5300473 (f‘ . ) AN ) : - N F.C.D. CONTRACT NO. FCD2000C028

o : XE 9.9 ~ ; N ’ . . ’ .

< : ZONE BOUNDARY L / _ - : , o ey DATE
/ _ _ \ NE socess mo TF L / o ] . o DESIGNED K. SOMERVILLE 01701
g . v : . . : : i : : Co K. PALMISANO 01/01
2 7 AN ’ REALIGNMENT ' \\\ —_— e ———— ' ) 7. RINGSMUTH 01;01
b \ . e — e e A ST T i -

B N - ] '\-\‘ - . . / ;720N 16th sueﬁ%tamo

. - ) he Arizana
SOURCE: (602) 371-1100

o BASE MAP OF WHITE TANKS/AGUA FRIA A.D.M.S. TOPOGRAPHIC DRAWING NO HEET OF
o MAPS, PROVIDED BY FCDMC 12/98. .

' BASIS OF BEARING: ARIZONA ZONE 12 CENTRAL NAD 83 C3 kENTRAL OUTLET PLAN-BUTTRESS| 7 18




N
\

EL 11915

DOWNSTREAM
TOE OF DAM '\\

/ \ SN N 91971566 958
| "  .E 52863098 2576
\ E ATCH EXIST.” GRADE

N 91970#@ 8y
E_52865%€0

CONTROL POINT #87T)
N 919748.¥% .09
E 5287085& 7.33

QUMD 5§

BAND &' BALK OF MATEX o,
. BEMOVED £ REPLACED WI NEW.
BAND ATTACHED M) 294 C.
T THIS PONT. MOKED- O

&’ FIECE OF 04D

. s N, I N RN y N N
: T SRR - TRASH RACK
CONTROL: POINT #9 / » - ] ! SEE DETAIL
N N 9196919 . AR N . N : -\
V. E 5286116 SR ‘

2 N

T T N 919778.71
N 91976 E. 528646:04
E 528676 =

EL 1205.6

CONCRETEL
APRON ON“SLOY

"N 91977430,
“FL 1188.95.

E'528681.81 .

SO[L BUTTRESS

"SIDE. SLOPES " 4: 1 DOWN TO EXISTING GRADE
FRONT. SLOPES' 2:1.0OWN TO EXISTING GRADE
W Unotesloss | .
E $28680.22 -
“TEL 12051

L SLOPE STARTS\QT\TOP OF SOIL BUTTRESS AT EL.

12050

.74":#5@%//
N DRUARY FENS e
\ &~ /A/Lou,r/q/
AN ' ‘
N\ i !
i )
X A 91987096 'Bay
, ! £-528746G 2.57°
/ ) (CNATEH EXIST. GRAOE ).
I’ ~ . . . N
N N ~ \ o v WATERS OF U.S. BOUNDARY
) D ) N 9198035 1.38
b DN ;\ \ . _E 5287554 4.46
? \ ST APPROXIMATE .
//g‘ ' \ \ .. TCE OR WORK .
- ZONE BOUNDARY .
\ AN REPAIR FENC ' ’\\ _ P - )
‘ " »\\ ,\\ -
\// /
t\ ) ‘\ h \ N
SOURCE:

—

e} 10 20
e
SCALE IN FEEY

1 FOOT CONTOUR INTERVAL

SOUTH OUTLET PLAN

1. LIMITS OF CONSTRUCTION 30 FT OUTSIDE
WORK ZONE ON QUTLET SOIL. BUTTRESS.

2. MINOR EXCAVATION NEEDED TO DAYLIGHT.

SURVEYOR'S AS-BUILT CERTIFICATION

1 PRAWINGY
41E LUNDER MY
LS1 OfF Y

MERSUREVIENTS AS SHOVIN HEREGH
SUPERVISION AND ARE CORRECT TG i1
KNOWLLAGE-MG SEL i)

et

ITEM NO. ITEM DESCRIPTION QUANTITY
201-1 | CLEARING/GRUBBING 620 SY
206-2 | EXCAVATION AT DAM FACE AND TOE 60 CY
515-3 | TRASH RACK (24—-iNCH DIA. OUTLET) 1 EA
211-2 | SOIL BUTTRESS FILL CONSTRUCTION | 1360 CY
220-1 RIPRAP 3 cY
206-1 FOUNDATION PREPARATION 475 SY
350-1 DEMOLITION OF EXISTING CONCRETE 1 EA
HEADWALL & REMOVAL OF PIPE & SHOTCRETE
350-2 | PERIMETER FENCING 1 EA
REMOVE AND REPLACE
530-3 | PAINTING TRASH RACK (SOUTH OUTLET)| 1 EA
LEGEND:
SO -+ EXISTING CONTOUR 5° INTERVAL
EXISTING CONTOUR 1° INTERVAL
—— — ————— FCDMC PROPERTY LINE
-~ EXISTING DIRT ROAD
EXISTING BARBED WIRE FENCE
—_——— —— WATERS OF U.S.
—— — — —~ — WORK ZONE BOUNDARY
NOTE:

oo aring v deire y dp.
AL FOR WG S ETAGES

1-800~STAKE-}
OUTSIOE wcoPA CONY

BASE MAP OF WHITE TANKS/AGUA FRIA A.D.M.S. TOPOGRAPHIC
MAPS, PROVIDED RY FADMC 12 /4R

S | 45-BULT CHANGES RC | o802
4 REVISED BUTTRESS CONTROL POINTS PER SURVEY TER 12/01
3 APPROVED FOR CONSTRUCTION TER 08/01
2 100% FINAL, PER AQWR COMMENTS TER 04/0%
1 100% FINAL, ISSUED FOR ADWR PERMIT TER o1/m1
4] 100% SUBMITTAL, REVIEW FOR ADWR PERMT TER 10/00
E 95% SUBMITTAL TER 07/00
[} 90% SUBMITTAL TER 08/00
C 60% SUBMITTAL TER 02/00
B 30% SUBMITTAL TER 01/00
A 10% SUBMITTAL TER 11/99
NO. REVISION By DATE
FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY
ENGINEERING DIVISION
WHITE TANKS FRS#3
INTERIM DAM SAFETY
F.C.D. CONTRACT NO. FCD2000C028

L BY DATE

o ; DESIGNED K. SOMERVILLE 01/0t
Al 4] DRAWN K. PALMISANO 01/01

& CHECKED T. RINGSMUTH 01/01

sy 7720 N. 16th Street Suite 100

N P Phoenix, Arizona 85020

s (602) 371-1100




NG t-tioft

EIee

Riv-2-#14022
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: - ~. . 1 FOOT CONTOUR INTERVAL
N ~ .
S T T \A\ _ - N _ » - NORTH OQUTLET PILAN — FILTER
R T~ . .I . \ UPSTREAM ) _ - ITEM NO. ITEM DESCRIPTION QUANTITY
RN T~ , Tl - ___ ~ TOE OF DAM e — — 211-1 | FILIER SAND 134 CY
N < \\_\_ b L — T LT T c T — e — 211~3 | DRAIN SAND 50 CY
- e T . Han . . 621—1 | CORRUGATED METAL PIPE 37 LF.
o e o (48—INCH DIA. NORTH OUTLET)
Lo - o ' ' o ' o ' 5051 | CONCRETE STRUCTURE 27 oY
b 220—1 | RIPRAP 3 or
. : : 230-1 | GEOTEXTILE 3000 SF
-~ e b s 605—1 | 8-INCH HDPE CORRUGATED 60 LF.
1L S PERFORATED DRAIN PIPE
[
. s
T T LEGEND:
. i : “ _ o v . 178 -+~ EXISTING CONTOUR 5' INTERVAL
. e . e } o ] ] IR P : : » ) » . EXISTING CONTOUR 1' INTERVAL
: : o ' —— — — — ——— FCDMC PROPERTY LINE
. : : - - . - EXISTING DIRT ROAD
: ) ! . > ¥ - EXISTING BARBED WIRE FENCE
[ (ESL] _——— —— WATERS OF U.S.
. X 40 — — — — — TCE OR WORK ZONE BOUNDARY
8 :: II NOTES:
- (B <7
. . - 1. LIMITS OF CONSTRUCTION 30 FT OUTSIE
g CREST OF DAM - | : CREST OF DAM - , : ) WORK ZONE ON OUTLET SOIL BUTTRESS.
) ol - . :
i - b . . . . : 2. EXCAVAFTE CHANNEL TO WIDEN BOTI’OMEFROM
- ) e e o ) : o : . . TOE OF SOIL BUTTRESS TAPERING TO EXISTING
L -\ SOL-BUTTRESS' * D ' . L DTH AT TCE_ LINE.
’ - _ ] o . e P o \ o o - : B . . . I HCREBY CERTIFY THAY THE “RECARD DRAWIN
: TOP OF DIAPHRAGM FILTER AT EL.1203.0 -~ [=°" 128 = S - MEASUREMENTS AS SHOWN HERECN WHRE MADE UNDER WY
o - . EEEREI : . Aol SUPERYISION AND M HE BEST OF MY
SR ANDB
\ N A
i ¥ %1 4 40
“FULL CONCRETE ENCASEMEN.T
N , _OVER' COURLING
DOWNSTREAM 3 .
TOE OF DAM.. @ 2 f s L1
- B v !P%ﬁ‘“‘:‘i COUPLING FOR EXISTIN .
. aeodbelb] ™t HEON oxae| AND EXTENSION PIP 1190 ——
PROTECT EXISTING i pips{,. »:o;{‘g TTF Erg[; Of EXISTING PIE /
SUBSIDENGE bo s ib CONCRETE ENCASEMENT TO SPRINGLINE
‘ MONUMENT B-3 ; ~|  EXTENSION™ .. Lhzeth i -
I 0 {) o o ~
o DRAIN SAND Rt Tl | i DO “ /
‘ 1545385 - CONCRETE APRON ON SLOPE
8"® DRAIN PIPE 3 | AS-BUI.T CHANGES #C | o8/o2
- / 2 100% FINAL, PER ADWR COMMENTS TER 04/01
1 100% FINAL, ISSUED FOR ADWR PERMIT TER 01/01
0 100% SUBMITTAL, REVIEW FOR ADWR PERMIT TER 10/00
E 95% SUBMITTAL TER 07/00
D NEW SHEET 90% SUBMITTAL TER 05/00
__,&_.___—._____,_____,___ e e o NO, REVISION 1 ey DATE
" NN = L FLOOD CONTROL DISTRICT
- 48" OUTLET PIPE = - z ’
| - s ¢ g / OF MARICOPA COUNTY
\ s WIDEN -CHANNEL & ENGINEERING DIVISION
nEl ANDPLACE NEW b WHITE TANKS FRS#3
o SEE NOTE 2\ z INTERIM DAM SAFETY
‘ . Bpox oo o F.C.D. CONTRACT NO. FCD2000C028
‘ « N * - ‘\ 2 B DATE
R . % > x ‘ \ In DESIGNED K. SOMERVILLE 01/01
X P ORAWN i PALMISANO 01/01
l : O / CHECKED T, RINGSMUTH 01/01
DAMES & MOORE
HOLHAET Mw-nnu
BASE MAP OF WHITE  TANKS /AC AL M OGRS DRAWING NO. SHEET OF
M, PROVPLT 8Y TCIME 12 /¢
130t Of’ \':Ill\ix‘ll;J([;Y.’&I\‘((/}L})A!\:A ZOML 17 CENITRAC NAD 8.3 C5 NORTH OUTLET PLAN - FILTER 9 18
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8”9 DRAIN PIPE

TCE OR WORK X
ZONE BOUNDARY

(5071 8 HDPE \ )
o PEES ARE 34, ’Acwa y

CREST
OF DAM

END OF
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SCALE IN FEET
1 FOOT CONTOUR INTERVAL

CENTRAL OUTLET PLAN — FILTER

ITEM NO. {TEM DESCRIPTION QUANTITY
201-1 | FILTER SAND 134 oY
211-3 | DRAIN SAND 50 Cv
621-2 | CORRUGATED METAL PIPE | 57 LF.
(48-INCH DIA. CENTRAL OUTLET)
5051 | CONCRETE STRUCTURE 27 o
230-1 | GEGTEXTILE 2100 SF
605-1 | 8-INCH HDPE CORRUGATED €0 LF.
PERFORATED DRAIN PIPE

LLECEND:
EXISTING CONTOUR U INTERVAL
EXISHNG CONIOUR 3 INTERVAL
— = — —— FIDMC PROPERTY LINE
UXISTING DIRT ROAD
EXISTING BARBED WIRE FENCE
—-  — — — WATFRS OF US
NOTE:

I LiMIES OF CONSTRUCTION 30 FT 1JTSIDE
WORK ZONE ON OQUTLET SOIL BU:IRESS.

Tea waning oure vatain P 5.
AL PO THE Bt STANES

26331100

1-800~STAKE~IT

UTSIGT WARKCORA_COUNTY

o ADWR APPROVAL

3 | AS-BUILT CHANGES RC 08/oz
2. 100% FINAL, PER ADWR COMMENTS TER | 04/01
SR I AL, ISSUED FOR ADWR PE e, | JER L 01701
0 ! 100% SUBMITTAL, REVIEW FOR ADWR PERMIT rer_| 10/00

E | S0% SUBMITTAL TER_ | 07760
D | NEW SHEET 30% SUBMITIAL TER | 05/00
N REVISION B Br DATE

FLOOD CONTROL DISTRIT
OF MARICOPA COUNTY
ENGINEERING DIVISION

WHITE TANKS FRS#3
INTERIM DAM SAFETY

F.C.D. CONTRACT NO. FCD2000C028

av DATE
DESONED | K. omimile 01/01
[ orawn K. PALMISANG o1/61
CHECKED U mwaswom 01/01

CFpames & MOURE

L [EHOGP | X TWHES & MOGRE GROLP COMW iy

DRAWING NO ] . SHEET  OF
IS CENTRAL UUILET PLAN - FILVER 10 13
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/ ‘ or bavn . SOUTH OUTLET PLAN — FILTER
\\ h
.: \\\
DOWNSTREAM B
TOE OF DAM ‘ ~N \\ ITEM NO. ITEM DESCRIPTION QUANTITY
L | s \ N B3 )
s N 2\
/,’/ \\ 211- N o
S ' \ 821-3 | CORRUGATED METAL PIPE
P N \ (24~INCH DIA. SOUTH OQUTLET)
A ~ N : CONCRETE STRUCTURE ] 17 Cr
e AN GEOTEXTILE N 1584 SF
R al : - NN 2 | 4-INCH HDPE CORRUGATED 52 LF.
0 ) \ PERFORATED URAIN PiPE
/,f// . \
/oL ’
s . ' \\
P .
R N LEGEND:
R ) AN EXISTING CONTOUR & INTERVAL
s N
L . N EXISTING CONTOUR " INTERVAL
— = FCOMC PROPERTY LINE
. SOIL BUTTRESS
\ > . N EXISTING DIRT ROAL
T EXIBTING BARBED WiRE FENCE
AN _TOP OF DIAPHRAGM Fil TER , PR BARELL WIAE FERC
\\ AT EL 1197.3 — —  — . —— WRIERS UF US.
N b
\ NOTE:
: . CMP PIPE : N 1 UMIS O CONSIRUCTION 40 +1 OUTenE
. S UMIS OF CONSIRUCIION 30 FI OUTSDE
: EXTENSION - : B WORK ZONE ON OUTLET $0IL BUTTRESS,
\ \ 4" DRAIN PIPE DRAING
R ¢ Aok Unioek for
_ DRAIN SAND RRECT 10 THE BEST OF Y
\ RROWLELGE AND BCLIEE.
) CREST - oo ———
\ \ o OF DAM gt u.)
. A . : P : (=800-STAKE-IT
Hoe S ot i s
\ LS A I A
. g SN ADWR APPROVAL
\ !
N\,
AN o
- \
b mPRN SLORE
\\
\\ . ] \ h\
N | \
\ \ . .
B \\
\ \ \ 3 | s Bui7 CiawveEs T TR T o8/0z |
\ \ | 2 | 1007 FiNAL, PER ADWR COMMENTS R oaz
\ 1| 100% FiNal ISSUED FOR ADWR PERM TR | 0vj01
\ \ i' ~LOQ£§U_5M_Y‘TE.E.'V1EW FOR ADWR v _»T;ER 10/00 i
\ E 93% SU_BMITTAL T TEF{““ ‘W(ﬁr
N N \ D | NEw SHEET 90% SUBMITAL —~ " TTTER | 05,/60
AN - \ O REVISION [T | oae
\ \ FLOOD CONTROL DISTRICT
\ OF MARICOPA COUNTY
\ P N ENGINEERING DIVISION
\\\ WHITE TANKS FRS#3
- ’ TCE OR WORK INTERIM DAM SAFETY
REPAIR FENCE | : et ‘ . 3 !
\\( ZONE BOUNDARY / N F.C.D. CONTRACT NO. FCD2000C028
\ / ‘\\\ A B DAIE
\ \ : {0 A lLJESIGNED 01/01
S / \ -'%WN N 01/01
\ \\ / CHECKED HRKNL}‘_»MUTH - a1/01
) B
N || Dames & MCORE
[ Ghour | Aims RO R Co iy
DRAWING NO. SHECT  OF
c7 SOUTH OUIET AN - FILIZR | 4y 45




ITEM NO. ITEM DESCRIPTION QUANTITY
2202

ARMOR RIPRAP IOP OF DAM
PROTECTION
EXISHING SPILLWAY (Dso= 6"
G ELEVATH Ho
NOrT"!‘ ELEVATION : TOF OF DM - 10 - ,‘
Chi
i EXISTING GRADE ) - -
| : 1 2.5 FROM
EXISTING . \ ) . t1oe o DAM GEOTFXTIE PIN (AS NELEDED)
GROUND SURFACE - | BOITOM : = CKNESS
‘ | OF CHANNEL \ e : S
e N e Ot I VA S ‘;_7 B e 14 - MATCH EXISTING GRADE
| i CLOTEXTILE
— =i |
S -
-
/ A\ NOTCH SECTION
e ™ peat——
SCALE. N FEET
i 4 ey
GROUTED RIPRAP
ARMOR RIPRAP
PROTECTION e ©yans
§ e o ‘ i TG OF DAM
- ISHING SPILLWAY s b s
NOTLH mbvaN R (Dso= 67 r-— AND ACCESS ROAD
; . : 1GE OF DAM y . NN W
LXISTING R AGCESS ROAD : ROAD H : o .
GROUND SURFACE ™. RAMP

LXISTHNG GrAD;

- R G-t
l s

CeQTEXTIE

ADWR APPROVAL

/B ACCESS ROAD SECTION
w [¢] 6 12
v t———

SCALE IN FLETY

NOTE: ACCLSS ROAD REALIGNMEND PER DiRECHON OF ENCINERR.

ACCLSS HOAD
GROUTED RiF KAFP

tXISTING SO
EMBANKMENT GRADE 1

' o e ~ 05/0;)
PRI 0% SUBMIMTAL B -
) i 1.: NG REVESHUN
R FLOOD CONTROL DISTRICT
M OF MARICOPA COUNTY
ENGINEERING DIVISION
ARMOR GFOICXIIE i WHITE TANKS FRS#3
RIPRAP NOTLE: INTERIM DAM SAFETY
1Fle vOIDS OF RIPRAP WilH , F.C.D. CONTRACT NO. FCD2C20C028
SOl PRIGR i0 PLACLMLNT G -
[ C\ ACCESS ROAD RIPRAP SECTION CRAL. 1O SATISFACHION. OF 1 L
™ e e v——
SCALL IN FEET e,

o " o - .
1 l DAMES & MOURE

TROUP | A Cais & MOCHE GROGP Cirwww &7
DRAWING NG ERLRGLHCY SPILLWAY SHEDT CF
N SECTIONS 19 1
133 17 !




360292305 tz-c

BLATV I ogt s

44B.C

1220;

. : : f EXISTING GRADE >
| : : EXISTING G EXISTING Vs EXIS st " / SOIL. BUTTRESS FILL )
; CHIMNEY DRAIN - -~ ! LR DIAPHRAGM FILTER

- ‘
Pt BN /- COUPLING FOR EXISTING AND EXTENSION PIPE
; - - ; :
; ; : - 3 . -EXISTING CMP END, CUT 1~FOOT PIPE FROM EXISTING
. TRASH RACK, : e L 1201.3 END BEFORE COUPLING WITH EXTENSION PIPE (NOTE 2).
- SEE DETAIL ‘ e 2 3 At P - / : .
12001 o e S - t / /SPRINGLINE OF OUTLET PIPE
: / - i : 4 .
{ W JE P ‘ : . D \gu /- [CONCRETE . 48"g QUTLET PIPE
, ;o T : EXSTNG 12 ; ' e ) | APRON. 7 extension
: e : OUTLET [PIPEN : / AN |/, EXTEND iPIPE INTO EXISTING > .
' *%/c__ ——— ;‘ : AN EXCAVATED: SLOPE: (NQTE/1D) PN i "\ SHOTCRETE~LINED . SOL .
; e : T T T T e e e R e e e T/ 4 NOTE: THE TERM MIN. BUTIRESS ™~
: B : ¥, N ' 7 h
B O SO, FD Y S _z;_ Iy 8 ) I E I JarR ey kv'f:i REMOVED 2 7 2 _
' : ; : I i T - ke N T e CEV 5
: ; : STRUCTURAL EXCAVATION [~ wt3 T 0 por EXISTING , y
} = : AND CONCRETE BACKFILL lLt 42"4‘{"»? el G(?P?AUNNDESURFACE T
”805 i ‘ : F(>REPARE)D FOUNDATION /- 5 o |3) BN ( ; N TN " CONCRETE ENCASEMENT —======y
; : : ‘ NOTE 3 t \ s B T
L. £ _ B y
ATUM ELEV T = / ~ ! - 48”8 OUTLET PIPE
1175.00 - 4" FROM CUT END-| \ o - ' _/
EXISTING cRADEg 3 Py N | - FILTER —— DIAPHRAGM FILTER ..
ELEVATION @ § < DIAPHRAGM FILTER - © i SAND /" (C33 FINE SAND)
= _ S | c e )
D
]
0+00 1+00 ﬂ ——ADDITIONAL COLLAR ANCHORED ’ 3
W 70 9 COVCRETE LB W REAAE)! )
DRILLED o EPOX/ED. { i
/A NORTH OUTLET SECTION e ——— ;
9 I
13 et 2 1. FILTER EXTENDS TO POINT C, AROUND CONCRETE. |
SCALE IN FEET - . : - -
2. SPECIAL PRECAUTIONS MUST BE TAKEN WHEN 5 WASHED SAND CONFORMING TO
CUTTING EXISTING CMP DUE TO PRESENCE OF e G TRADATION
ASBESTOS CONTAINING MATERIAL. ?SW 33 FINE ADA /é\ SECTION
. . ” 13 0 3 5
3. THE FOUNDATION MATERIAL REQUIRES SAMPLING - - S
AND LABORATORY ANALYSIS PRIOR TO PREP - SEE DRAWING NO. D6 SHEET 17 OF 18 SCALE IN FEET
WORK O L T FOR TIEDOWN SECTION AND DRAWING
: NO. D7 SHEET 18 OF 18 RIPRAP END SECTION
4. CONTRACTOR SHALL MINIMIZE EXCAVATION TO DETAILS. )
" EXPOSE EXISTING CMP AND BACKFILL TO =
SPRINGLINE WITH CAST—IN~PLACE CONCRETE 7. SEE SPECIFICATIONS FOR DRAIN SAND GRADATION,
5 AGAINST EXCAVATED SOIL FACE (NO FORMS CONFORMING TO ASTM C—33 SIZE NO.9. T —
- = - ON SIDE OF INTERNAL DAM). 8. DRAIN PIPE SHALL BE INSTALLED WITH D ot M oN e MADE, Oh
: et MEASTREMENTS A
MANUFACTURER, GEOTEXTILE SOQK- . SUPERVISION AND ARE CORRECT 10 TRE UEST 0
. TOP OF SOIL BUTTRESS . KNONLEDGE AND BELIFF
| EL 12075 - .
o - KEY CONTROL POINTS OF DIAPHRACM FILTER
- L z z AT NORTH OUTLET
e = =
// © o CP cP ELEVATION
< ¢ §72233.60 N| 922267.89
TOP OF FILTER B S - i e : - S i Al ; A2 1203.00

531111.27 531110.83
192224014 | o |N[922268.13
531126.42 53112598
92224034 922268.33
53113808 | 2 531138.54 | |189:00
[922240.27 1| 922268.27
531134.98 531134.54

1183.00

A2 : B1

c1

DIAPHRAGM FILTER -
(NOTE 5)

mZimzimZpm:Z

01 1193.00
TOTAL. CONCRETE ENCASEMENT -

AT PIPE COUPLING

48"@ OUTLET PIPE

. -~ CONCRETE APRON 178007 STAKE 1T
B1 /D 1 " ON SLOPE 5| 43-BUILT CHANCES #C | sajez |
- . P 4 | REVISED BUTTRESS CONTROL PONTS PER SURVEY TER | 12/01
4L » .T 77 488 OUTLET PIPE 3 | APPROVED FOR CONSTRUCTION TER | 08/0)
QUTLET PIPE EXTENSION y 1 4 RIPRAP ON SLOPE 2 | 100% FINAL_PER ADWR COMMENTS TER | 04/01
JOINED TO EXISTING > Y B 100% FINAL, ISSUED FOR ADWR PERMIT TER | 01/01
CMP_ OUTLET AT DIAPHRAGM , 1 5 I’b‘f‘:’ﬂ . 0 100% SUBMITTAL, REVIEW FOR ADWR PERMIT ER 10 /00
FILTER ‘ - 4 . 200 E | 95% SUBMITTAL ER_| 07/00
S C 2 2 , ! e )/J()L 5 D | 90% SUBMITTAL TER | 05/00
C 1 SartanS S EXISTING_GRADE 6 AXTK C_| 60% SUBMITTAL TER | 02/00
) 1 | & " B | 30% SUBMITTAL TER | 01700
PARTIAL. CONCRETE | i A 10%_SUBMITTAL TER | 11/89
ENCASEMENT TO SPRINGLINE ! ‘ N NO. REVISION BY DATE
OF OUTLET PIPE el DRAIN SAND 6 l ‘ . FLOOD CONTROL DISTRICT
CEOTEXIILE S 1 (SEE NOTE 7) ; OF MARICOPA COUNTY
e 5 2.5° »J %I?Hogég\lmﬁm ENGINEERING DIVISION
T - - . . = R . nd . =
BOTTOM OF FILTER — T . N SCREEN WHITE TANKS FRS#3
2.5 2.5 8" DRAIN PIPE ¢ -
(<22 S (SEE NOTE 8) ' s , INTERIM DAM SAFETY
) ¢ i ¢ , e 9’ - F.C.D. CONTRACT NO. £CD2000C028
- g TS 150 8 - BY DAIE
. 12’ o . 12' o 1 ESIGNED K. SOYERVILLE 01/0t
[ Drawn K. PAIMISANO 01/01
RIPRAP AT NORTH OUTLET ELEVATION CHECKED T, RINGSMUTH 01/01
7720 N. 16th Street Suite 100
DIAPHRAGM FILTER ELEVATION AT NORTH OUTLET [ D uns Proan, Arona 65020
o N s SCALE iN FEET (602) 371-1100
R ST DRAWING NO. NORTH OUTLET SHEET OF
i SCALE IN FEET D2 SECTION AND ELEVATIONS 13 18
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. 2005”7 DETAIN a
\18/

DATUM ELEY
1175.00
4 -
i -
0P OF FILIER
A

DIAIHRAGH FiLIER
(NOTL 9)

TOTAL CONCRETE  LNCASEMENI
AT PIPE. COUPLING
48"¢ QUTLET PIPE

./

1,

I t
WA

GUILED PiPE X ENSION
JGINED 10 LousSTING

CMP QUTLET Al DIAPHRACM
FILTER

PARTAL  CONLRLIL
ENCASEMENT 1O SPRINGEING
Of QUTLET PPy
GROTEXTILE

BOTIOM OF FIl IER
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DIAPHRAGM FILTER ELEVATION AT CENTRAL

0 4 3
— N —

SCAE IN FEET

[N~y

e worniag i botece you 1.
Gty POH A UL SO

263,1100

1-800-STAKE-IT
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e ————

SCALE IN FEET

o ]

o ‘ 341 ‘ SOIl. BUITRESS 1LL
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- e L | |
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P 3 - S~ | .
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! ! ! . \ ~
STRUCTURAL EXCAVATION EXISTING 7. 7 A
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1 H . )e
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I e e e e o GNOTE ) Ll e L B ——— Revy Ao - CONCRETE NG
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e ___ . . ‘! o (€335 FINE SAND)
1400 &
' /B :
NG o
: 3
. (I
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W o " 20 TOFILTER EXTENDS TO PGINT €, ARQUND CONCEF it . i ‘
i ! . 0.5 1y 4 i 10.5
SCALE N FEET 2. SPECIAL PRECAUTIONS MUS! BE TAKLN WHEN - i T - -
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SIM (33 FiNE AGOREGATE GRAUATION B \ SECTION
3. THE FOUNDATION MATERIAL REGUIRES SAMPLING SPLCIFIED). w o s 5
AND LABORATORY ANALYSIS PRIOR PREP —
WORK OR FiLi PLACEMENT. . SEE DRAWING NO. 6 SHEET 17 OF 18 SCALE IN ;
o . T FOR TIEDOWN SECTION AND DRAWING
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/17 _SOUTH TRASH RACK

EXISTING
GATE

FLAT BAR 1/2"x4”
@ 8" 0.C.

SLIOE
STEM
EXiSIING SUHDE CAlE

FLAT BAR 1/2°x4" AND FRAME

" @ 6" C.C. ROUND 1270 BARS & 6" o o . .
CTNE Ty CXISTING SLIDE ON SIDES FW. ~ . ROUND 1/270 HARS
| | CATE AND FRAME n AN ON SIDES E.W.
: I e EXISTING CONCRETE SLAB W A Z @ & oc !
: o 2 EXISUNG CONCREIE SLAB (ASSUME 12" THICK) ) ) !
! ! : : : { (APPROX. 6'x7.75") H !
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