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EXECUTIVE SUMMARY

A· PURPOSE OF REPORT

THE PURPOSE OF THIS REPORT IS TO PRESENT THE RESULTS OF STUDIES
RELATIVE TO STORM DRAINAGE ALONG THE 1-10 INNER Loop IN PHOENIX·
THE STUDY IS COMPRISED OF TWO ELEMENTS:

1· COMPUTE THE HYDROLOGY OF THE DRAINAGE AREA CONTRIBUTING
STORMWATER FLOW ALONG THE I NNER Loop's EAST-WEST CORR IDOR,
LOCATED APPROXIMATELY 0·25 MILE SOUTH OF McDoWELL ROAD, FROM
ITS INTERSECTION WITH 1-17 TO THE END OF THE CORRIDOR AT
APPROXIMATELY 21sT STREET·

2· DEVELOP AND EVALUATE ALTERNATIVE CONCEPTS WHICH SAFELY
CONDUCT STORMWATER AWAY FROM THE PROPOSED FREEWAY FOR STORMS
EQUAL TO AND LESS THAN THE 50-YEAR FREQUENCY STORM EVENT J

WITHOUT INUNDATION OF THE FREEWAY·

THE FINAL PRODUCT OF THIS REPORT IS A RECOMMENDED ALTERNATIVE
DESIGN FOR THE OFF-SITE FREEWAY STORM DRAIN SYSTEM·

B· SUMMARY OF HYDROLOGY

1· DRAINAGE AREA CHARACTERISTICS

THE DRAINAGE AREA ESTABLISHED FOR THE 1-10 INNER Loop's
EAST-WEST CORR I DOR IS SHOWN ON FIGURE 1· AN I NDEX MAP FOR
PHOENIX, ARIZONA IS SHOWN ON FIGURE 8 ON PAGE 16. THE
ARIZONA CANAL DIVERSION CHANNEL (ACDC), WHICH IS A MAJOR
CORPS OF ENG I NEERS FLOOD CONTROL PROJECT, IS ASSUMED TO BE
IN PLACE FOR THE PURPOSES OF THIS REPORT, AND THEREFORE
PROVIDES PROTECTION OF THE DRAINAGE AREA FROM FLOWS
ORIGINATING NORTH OF THE ARIZONA CANAL·

THE WESTERN PORTION OF THE DRAINAGE AREA INCLUDES CAVE CREEK
WASH, A FLOOD PLAIN WHICH HAS BEEN ALMOST COMPLETELY
DEVELOPED AS AN URBAN AREA·

THE INNER Loop DRAINAGE AREA INCLUDES APPROXIMATELY 24
SQUARE MILES IN NORTH-CENTRAL AND NORTH-EAST PHOENIX·

THE AREA HAS BEEN ALMOST COMPLETELY URBANIZED WITH A
COMBINATION OF COMMERCIAL AND RESIDENTIAL LAND USE· WITHIN
THE tENTRAL AVENUE CORRIDOR, CURRENT AND FUTURE ZONING
ALLOWS FOR THE REDEVELOPMENT OF THE CORRIDOR INTO A HIGHRISE
COMMERCIAL, OFFICE AND RESIDENTIAL DISTRICT·

STORM DRAINAGE IN THE INNER Loop DRAINAGE AREA IS CURRENTLY
PROVIDED BY EXISTING CITY OF PHOENIX STORM DRAINS AND BY
SURFACE FLOWS WHICH GENERALLY FOLLOW THE MAJOR STREET
PATTERN IN PHOENIX· FUTURE STORM DRAINS BEING PLANNED BY
THE CITY WILL AUGMENT THE EXISTING DRAINS TO PROVIDE FOR THE
TWO-YEAR FREQUENCY STORM·
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STORM DRA I NAGE IS REDUCED WITH I N THE DRA I NAGE AREA BY THE
ON-SITE RETENTION OF STORM WATER ON LARGE COMMERCIAL
PROPERTIES AND BY RESIDENCES WHICH ARE FLOOD IRRIGATED·

FUTURE DEVELOPMENT WITHIN THE DRAINAGE AREA WILL CONSIST OF
FILLING IN THE REMAINING UNDEVELOPED PARCELS SCATTERED
THROUGHOUT THE AREA, AND THE REDEVELOPMENT OF THE CENTRAL
AVENUE CORRIDOR INTO AN UPTOWN BUSINESS DISTRICT·

2· METHOD OF COMPUTING HYDROLOGY

THE METHOD OF ANALYSIS USED FOR THE DETERMINATION OF
HYDROLOGY ON THE INNER Loop DRAINAGE AREA IS THE SOIL
CONSERVATION SERVICE TR-20 COMPUTER PROGRAM· THE PROGRAM'S
FLEXIBILITY AND CAPABILITIES ALLOW ITS USE IN COMPLEX URBAN
DRAINAGE PROJECTS, AS IS THE CASE FOR THE 1-10 INNER Loop·

THE RAINFALL INTENSITY AND DISTRIBUTION FOR 50- AND 100-YEAR
FREQUENCY STORMS WHICH WERE USED IN THE COMPUTATION OF
HYDROLOGY ARE IN ACCORDANCE WITH NATIONAL WEATHER SERVICE
VALUES FOR TOTAL PRECIPITATION, WITH RAINFALL DISTRIBUTION
MADE IN ACCORDANCE WITH THE 24-HOUR RAINFALL DISTRIBUTION
CURRENTLY USED BY THE CITY OF PHOENIX· AREAL REDUCTION OF
THE RAI NFALL I NTENS ITY BASED ON THE SIZE OF THE DRAI NAGE
AREA WAS NOT RECOMMENDED·

USING THE ABOVE RAINFALL PATTERN, AND THE DRAINAGE AREA
CHARACTERISTICS, THE "HYDROLOGY OF THE INNER Loop DRAINAGE
AREA WAS COMPUTED BY THE TR-20 PROGRAM· RESULTS OF THE
PROGRAM ARE SUMMAR IZED IN FIGURE 2 FOR THE 50 -YEAR STORM,
AND IN FIGURE 3 FOR 100-YEAR STORM·

3· ESTIMATED FLOWS AT THE DURANGO CURVE

FLOWS IN CAVE CREEK WASH AT THE DURANGO CURVE OF 1-17 WERE
ESTIMATED BY UTILIZING THE CAVE CREEK HYDROLOGY DEVELOPED BY
THE CORPS OF ENGINEERS IN CONJUNCTION WITH THE ARIZONA CANAL
DIVERSION CHANNEL, AND THE RESULTS OF THE HYDROLOGY FOR THE
1-10 INNER Loop AS DESCRIBED ABOVE·

USING THIS DATA, THE 50-YEAR FLOW IN CAVE CREEK AT THE
DURANGO CURVE WAS ESTIMATED TO BE 5771 CUBIC FEET PER SECOND
( CF S) .

C· HYDRAULIC DESIGN CONCEPTS

Us I NG THE HYDROLOGY AS DESCR I BED ABOVE, CONCEPTS FOR COLLECT ING
THESE FLOWS ALONG THE 1-10 I NNER Loop AND FOR DI SCHARG I NG INTO
THE SALT RIVER WERE EVALUATED FOR FEASIBILITY·

1· PRELIMINARY CONCEPTS

Two CONCEPTS WERE IDENTIFIED IN THE SCOPE OF WORK:
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PRELIMINARY CONCEPT I: COLLECT ALL STORMWATER ALONG THE
1-10 INNER Loop, EAST OF APPROXIMATELY 15TH AVENUE, FOR
DISCHARGE TO THE SALT RIVER, INCLUDING PORTIONS OF CAVE
CREEK FLOWS AT BOTH THE 1-10 AL I GNMENT AND AT THE DURANGO
CURVE·

PREL IMI NARY CONCEPT I I : COLLECT ALL STORMWATER ALONG THE
I -10 I NNER Loop, I NCLUD I NG ALL OF THE CAVE CREEK FLOW, FOR
DISCHARGE TO THE SALT RIVER·

BASED ON EVALUATION OF CONSTRUCTION COSTS AND RIGHT-OF-WAY
REQUIRED, PRELIMINARY CONCEPT II WAS ELIMINATED FROM FURTHER
CONSIDERATION·

THE FOLLOWI NG ADD ITI ONAL CONCEPTS WERE ALSO EVALUATED FOR
FEAS IBI LITY IN CONDUCT I NG I NNER Loop STORM WATER FLOWS TO
THE RIVER:

USE OF EXISTING AND FUTURE STORM DRAINS
USE OF BRIDGES AS HYDRAULIC STRUCTURES
PEAK DISCHARGE REDUCTION BY STORMWATER RETENTION
INTERCEPT FLOWS ABOVE INNER LOOP ALIGNMENT
OUTFALL TUNNELS TO THE RIVER
OPEN CHANNELS
JOINT-USE FACILITIES

AFTER DISCUSSION OF EACH OF THE ABOVE, IT WAS CONCLUDED THAT
ONLY THE ADDITIONAL CONCEPTS INVOLVING THE USE OF EXISTING
STORM DRAINS, OUTFALL TUNNELS, AND JOINT-USE FACILITIES
SHOULD BE CONSIDERED ANY FURTHER·

2· ALTERNATE CONCEPT FORMULATION

Us I NG THE GENERAL CONCEPTS NOTED ABOVE, FOUR AL TERNAT IVES
WERE FORMULATED FOR ADDITIONAL EVALUATION· EACH OF THE
ALTERNAT IVES UT I LIZE BOX CULVERTS AND/OR CONCRETE PIPE TO
COLLECT THE 50-YEAR STORM RUNOFF ALONG THE INNER Loop, AND
THE OUTFALLS IN EACH ALTERNATIVE ARE CAPABLE OF DISCHARGING
THIS 50-YEAR FLOW INTO THE SALT RIVER, WITH THE RIVER
FLOWING AT ITS 10-YEAR LEVEL·

ALTERNATIVE I UTILIZES BOX CULVERT OUTFALLS INSTALLED UNDER
THE FOLLOWING STREETS:

1-17 NORTHBOUND FRONTAGE ROAD
1ST AVENUE
11TH STREET

FIGURE 4 SHOWS A GENERAL LAYOUT OF ALTERNATIVE I·

AL TERNAT I VE I I ALSO UT I LIZES BOX CULVERT OUTFALLS, AT THE
FOLLOWING LOCATIONS:
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1-17 NORTHBOUND FRONTAGE ROAD
1ST AVENUE
11TH STREET
20TH STREET (NORTH-SOUTH LEG OF 1-10)

FIGURE 5 SHOWS THE GENERAL LAYOUT OF ALTERNATIVE II, WHICH
IS SIMILAR TO ALTERNATIVE I EXCEPT THAT FLOWS ALONG THE 1-10
ALIGNMENT EAST OF 16TH STREET ARE TAKEN TO THE SALT RIVER BY
AN OUTFALL LOCATED ALONG THE NORTH-SOUTH LEG OF 1-10·

AL TERNAT I VE I I I UT I LIZES A 30 -FOOT DIAMETER TUNNEL UNDER
15TH AVENUE TO CONDUCT ALL FLOWS TO THE SALT RIVER FROM THE
1-10 AL I GNMENT· FIGURE 6 SHOWS THE LAYOUT OF AL TERNAT IVE
I I I .

AL TERNAT I VE I V UT I LIZES TWO 20 -FOOT DIAMETER TUNNELS, ONE
UNDER 15TH AVENUE AND THE OTHER UNDER CENTRAL AVENUE, FOR
DISCHARGES TO THE RIVER· FIGURE 7 SHOWS THE LAYOUT OF
ALTERNATIVE IV·

3· EVALUATION OF ALTERNATIVES

THE FOUR ALTERNATIVES DESCRIBED ABOVE WERE THEN EVALUATED ON
THE BASIS OF THE FOLLOWING PARAMETERS:

CONSTRUCTION COSTS
OPERATION AND MAINTENANCE COSTS
RIGHT-OF-WAY REQUIREMENTS
TIME OF COMPLETION/TRAFFIC CONTROL
DISPOSAL OF EXCESS MATERIALS
ENVIRONMENTAL EFFECTS
POSSIBLE JOINT USE OF FACILITIES

EACH ALTERNATIVE WAS THEN EVALUATED AND RANKED FOR EACH OF
THE PARAMETERS LISTED ABOVE, AND A COMPOS ITE RANK I NG MADE,
AS SHOWN BELOW· A RANKING OF 1 INDICATES THE MOST
FAVORABLE·

SUMMARY OF RANKINGS
ALTERNATIVES

ELEMENTS I I I I I I IV

INSTALLED COSTS 3 4 1 2
OPERATION AND MAINTENANCE COSTS 1 1 3 2
RIGHT-OF-WAY REQUIREMENTS 3 4 1 2
TIME OF COMPLETION/TRAFFIC CONTROL 3 4 1 2
DISPOSAL OF MATERIALS 3 4 1 2
UTILITY CONFLICTS 3 4 2 1
ENVIRONMENTAL EFFECTS 3 4 1 2
JOINT-USE POTENTIAL 2 1 4 3
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GENERAL GEOLOGY

A· GENERAL

THE CITY OF PHOENIX IS LOCATED IN THE SALT RIVER VALLEY WHICH IS
IN THE INTERMONTANE PHOENIX BASIN OF THE LOWLAND OR SONORAN
DESERT SECT ION OF THE BAS IN AND RANGE PHYS I OGRAPH I C PROVI NCE·
THE BASIN AND RANGE PROVINCE IS SEPARATED FROM THE COLORADO
PLATEAU PROVINCE BY THE MOGOLLON RIM LOCATED IN CENTRAL ARIZONA·
THIS ESCARPMENT MARKS THE SOURCE OF THE SALT RIVER AND THE
SOUTHERN MARGIN OF THE GENTLY TILTED SEDIMENTARY ROCKS OF THE
COLORADO PLATEAU·

THE SALT RIVER VALLEY IS AN ALLUVIAL PLAIN LOCATED SOUTHWEST OF
THE COLORADO PLATEAU· THE RIVER EMERGES FROM A NARROW CANYON
EAST OF PHOENIX INTO THE BROAD VALLEY CONTAINING COARSE GRANULAR
DEPOSITS AND FINER ALLUVIAL FAN DEPOSITS· THE AGUA FRIA. GILA.
AND THE NEW RIVERS AND THE CAVE) SKUNK) AND QUEEN CREEKS HAVE
CREATED SIMILAR) BUT LESS EXTENSIVE DEPOSITS·

IN THE VALLEY NEAR PHOENIX) ISOLATED MOUNTAIN PEAKS PARTIALLY
BURIED BY VALLEY FILL PROTRUDE ABOVE THE PLAIN) RESULTING IN AN
ABRUPT TRANSITION FROM PLAIN TO MOUNTAIN· THE TOPOGRAPHY OF THE
VALLEY IS GENERALLY FLAT TO GENTLY SLOP I NG· THE VALLEY FLOOR)
SLOPING TO THE SOUTHWEST AT ABOUT 30-FT· PER MILE) IS PUNCTUATED
WITH ISOLATED MOUNTAIN TIPS) WHICH REACH HEIGHTS OF 1)200 TO
3)000 FT· ABOVE THE PLAIN·

B· GEOLOGIC HISTORY

THE PRE-CAMBRIAN FORMATIONS REMAINING IN EVIDENCE IN THE PHOENIX
AREA CONSIST OF REMNANTS OF GNEISSES) GRANITE) AND QUARTZITE·

THROUGH MUCH OF GEOLOGIC TIME (AT LEAST SINCE THE CAMBRIAN
PERIOD) THERE HAS BEEN A STRUCTURAL TROUGH IN THE SOUTHWEST
CORNER OF ARIZONA· SEDIMENTATION WAS OCCURRING IN THE VALLEY
DURING THE PALEOZOIC TIME) AND THE SEDIMENTARY ROCKS WERE
DISPLACED DURING THE LATE TRIASSIC PERIOD AND TILTED BY NORMAL
FAULTING· THE RESULTS WERE THE UP-FAULTED MOUNTAINS AND
DOWN-FAULTED BASINS WHICH FORM THE BASINS AND RANGES OF THIS
PHYS IOGRAPH IC PROV I NCE· THE FAULT AXES GENERALLY TREND
NORTHWEST-SOUTHEAST AND THE MOUNTAIN BLOCKS) BASINS) AND DRAINAGE
REFLECT THIS ORIENTATION· THE PHOENIX AREA DRAINAGE HAS BEEN TO
THE SOUTHWEST SINCE LATE TRIASSIC TIMES) WHEN CENTRAL ARIZONA WAS
UPLIFTED·

THE TRIASSIC OROGENY WAS FOLLOWED BY A PERIOD OF EROSION AND
SEDIMENTATION WHICH FILLED THE INTERMONTANE BASINS WITH SEVERAL
THOUSAND FEET OF SEDIMENTS· THE COLORADO PLATEAU NORTH OF THE
MOGOLLON RIM WAS ELEVATED NEAR THE END OF THE CRETACEOUS PERIOD,
AFTER WH I CH LATE PL IOCENE VOLCAN ISM DEPOS ITED SEVERAL THOUSAND
FEET OF VOLCANIC ROCK THAT CAPPED THE MOUNTAINS AND INTRUDED THE
SEDIMENTS·
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COARSE GRANULAR AND ALLUVIAL FAN MATERIALS WERE DEPOSITED DURING
THE TERT I ARY AND QUATERNARY PER IODS· TH I S WAS CAUSED BY UPL I FT
OF THE HIGH PLATEAU COUNTRY NORTH OF THE MOGOLLON RIM WHICH BEGAN
IN THE CRETACEOUS PERIOD AND INVOLVED A CORRESPONDING SUBSIDENCE
OF THE AREA TO THE SOUTH AND WEST· THESE OROGENIC MOVEMENTS
RESULTED IN DEEP EROSION OF THE HIGHLAND COUNTRY AND RAPID
FILLING OF THE VALLEY AREAS·

A MORE RECENT EROSIONAL PHASE OF THE SALT RIVERJ ASSOCIATED WITH
A PERIOD OF DRIER CLIMATE IS EVIDENCED IN THE MESA AREA BY
TERRACES OF COARSE GRANULAR MATERIAL LOCATED ABOUT 50 FT· ABOVE
THE PRESENT CHANNEL· THESE TERRACE LEVELS ARE OBSCURED I N THE
PHOENIX AREA BY ALLUVIAL FAN DEPOSITS·

C· STRATIGRAPHY AND LITHOLOGY OF THE PHOENIX BASIN DEPOSITS

THE STRAT I GRAPHY OF THE PHOEN IX BAS I N IS CHARACTER I ST I C OF AN
INTERMONTANE BASIN· STREAMS FLOWING FROM THE NORTH AND EAST
DEPOSIT COARSE GRAINED SEDIMENTS IN STREAM CHANNELS THAT CROSS
THE SUBSIDING BASIN· ALONG THE MARGINS OF THE MOUNTAINSJ THE
STEAM-TRANSPORTED COARSE-GRAINED MATERIAL SPREAD TOWARD THE BASIN
AS ALLUVIAL FANS·

IN AREAS OUTSIDE THE NORMAL STREAM CHANNELSJ WHERE OVERFLOW
CIRCULATION WAS RESTRICTEDJ THE FINE-GRAIN SEDIMENTS WERE
DEPOSITED BY SHEET FLOODS AND INTERMITTENT FLOWS FROM SMALL
DRAINAGES· THE FINE SEDIMENTS CONSIST OF SILTY SANDS} SILTY AND
SANDY CLAYS WITH LESSER AMOUNTS OF HIGHLY PLASTIC CLAYS} AND
OCCASIONALLY CLEAN SANDS· LOCALLYJ EVAPORITES OCCUR IN THE UPPER
PORTIONS OF THE VALLEY FILL AND CONSIST MAINLY OF GYPSUM WHILE
HALITE IS TYPICAL IN THE LOWER DEPTHS·

THE SOURCE ROCKS COMPRISING THE VALLEY FILL IN THE PHOENIX BASIN
ARE OF VARIED LITHOLOGY·

MAJOR CONTR IBUTI NG AREAS AND THE I R PR I NC I PAL ROCK TYPES ARE AS
FOLLOWS· THE PHOENIX MOUNTAINS} EIGHT MILES NORTH OF THE CITY}
CONSIST OF QUARTZITES· CAMELBACK MOUNTAINJ LOCATED NEAR THE
NORTHEAST CORNER OF PHOENIX} CONSISTS OF SANDSTONE BRECCIA AND A
COARSE CONGLOMERATE OVERLYING A GRANITE AND GNEISS SURFACE·
SOUTHEAST OF PHOEN I X} NEAR TEMPE J A COARSE GRA I NED GRAN I TE
INTERSPERSED WITH BASALT DIKES CAN BE FOUND AS WELL AS A
SED IMENTARY SER I ES CONS IST I NG OF SANDSTONE} BRECC I AJ AND
CONGLOMERATE CAPPED BY SHALE AND ANDESITE· THE SALT RIVER
MOUNTAINSJ SOUTH OF THE AREA} CONSIST OF A FINE-GRAINED BIOTITE
GRANITE· THE McDoWELLJ GOLDFIELDJ AND SUPERSTITION MOUNTAINS
(ALL ABOUT 30 MILES EAST TO NORTHEAST OF PHOENIX) AND DRAINED BY
THE SALT RIVER) ARE COMPOSED CHIEFLY OF RHYOLITE AND QUARTZ
LATITE· THE MAJORITY OF THESE ROCKS ARE DURABLE} WITH HIGH
CRUSH I NG STRENGTH} SWELL I NG CLAYS· SOME OF THE I GNEOUS ROCKS}
HOWEVER} WEATHER INTO UNSTABLE} SWELLING CLAYS· THE RELATIVE
OCCURRENCE OF THE VARIOUS ROCK TYPES IN THE ALLUVIUM IS DESCRIBED
IN CHAPTER IV·

9



THE COARSE SAND AND GRAVEL DEPOSITS ARE KNOWN TO BE SEVERAL
HUNDRED FEET THICK AT MANY LOCATIONS IN THE PHOENIX AREA· A DEEP
WELL IN THE AREA, FOR EXAMPLE, WAS DRILLED TO A DEPTH OF 2,784
FT· WITHOUT REACH I NG BEDROCK· WELL LOGS I N THE AREA I ND I CATE
THAT THE COARSE SAND AND GRAVEL AVERAGES FROM 100 TO 300 FT·
THICK AND OVERLIES ABOUT 600 FT· OF CLAY AND SILT WHICH MAY BE OF
LACUSTRINE ORIGIN·

D· DRAINAGE, GROUNDWATER, AND AREAL SUBSIDENCE

THE SALT RIVER DRAINAGE AREA IS ABOUT 13,700 SQ· MI· THE SOURCE
OF THE SALT RIVER IS NEAR THE MOGOLLON RIM AND IT FLOWS ABOUT 1·5
MILES SOUTH OF THE PROJECT LOCATION IN A WEST-SOUTH-WESTERLY
DIRECTION TOWARD ITS CONFLUENCE WITH THE GILA RIVER· THE REGION
RECEIVES ITS 1- TO 10-INCH ANNUAL RAINFALL IN HEAVY
CONCENTRATION, WITH FLASH FLOODING BEING COMMON· THE ARID
CLIMATE OF THE PHOENIX IS TYPIFIED BY LONG HOT SUMMERS AND SHORT
MILD WINTERS· BECAUSE EVAPORATION EXCEEDS 60 INCHES, WATER
BECOMES A PRIME COMMODITY·

THE VALLEY FILL IS A LARGE STORAGE RESERVO IR AND AN IMPORTANT
SOURCE OF WATER NECESSARY TO THE REGIONAL ECONOMY· IN THE
AGRICULTURAL AREAS DEEP WELLS HAVE PENETRATED THE SEDIMENTS AND
HAVE CAUSED THE WATER TABLE TO DECLINE 150 FT· BETWEEN 1941 AND
1961. THE U. S· GEOLOGICAL SURVEY STATES THAT THE WATER TABLE IN
THE DOWNTOWN AREA HAS NOT DROPPED IN THE LAST TEN YEARS· THE
WATER LEVELS MAY VARY LOCALLY, HOWEVER, WITH WATER uPERCHEDu ON
IMPERMEABLE LAYERS· THIS WATER MAY ORIGINATE FROM RAINFALL,
IRRIGATION LOSSES, RIVER SEEPAGE, OR RESIDUAL WATER THAT IS
TEMPORARILY TRAPPED AS THE WATER TABLE DECLINES· No GROUNDWATER
WAS ENCOUNTERED DURING THE SUBSURFACE INVESTIGATION FOR THIS
PROJECT·

CONSOLIDATION OF THE LOOSE SEDIMENTS, AS WELL AS THE
SEMI-CONSOLIDATED ROCKS, MAY OCCUR BECUASE OF THE INCREASED
EFFECTIVE STRESSES WHEN THE GROUNDWATER IS LOWERED· THE
RESULT I NG SUBS IDENCE IS ACCOMPAN I ED BY VERT I CAL, AND SOMET IMES
HORIZONTAL, SOIL DISPLACEMENT WHICH IS ASSOCIATED WITH CRACKS
APPEARING ON THE EARTH SURFACE·

THE FOLLOWING LOCATIONS IN THE PHOENIX REGION HAVE EARTH CRACKS·
IN THE BLACK CANYON AREA ABOUT 45 MILES NORTH OF PHOENIX THERE IS
A FISSURE OCCURR I NG IN BASALT AND SEM I -CONSOL IDATED SED IMENTARY
ROCKS· A 10- TO IS-FT· VERTICAL DISPLACEMENT IS ASSOCIATED WIT~
A NORMAL FAULT· THERE IS NO SIGNIFICANT HORIZONTAL MOVEMENT·
IN THE CHANDLER HEIGHTS AREA ABOUT 30 MILES SOUTHEAST OF PHOENIX,
FISSURES PARALLEL THE EXPOSED SEGMENT OF THE SANTAN MOUNTAI NS·
THE EARTH MATER I AL HAS ALSO PULLED APART BUT THERE I S NO
DIFFERENTIAL HORIZONTAL OR VERTICAL MOVEMENT· (2) AT LUKE AFB,
ABOUT 15 MILES NORTHWEST OF PHOENIX AN EARTH FISSURE ABOUT ONE
MILE IN LENGTH HAS BEEN CAUSED BY GROUND WATER WITHDRAWAL.(3,4)
IN PINAL COUNTY, ALONG THE WEST SIDE OF THE PICACHO MOUNTAINS
EAST OF ELOY, INTERSTATE 10 AND A PARALLELING RAILROAD TRACK
REQUIRE PERIODIC MAINTENANCE WHERE THEY CROSS A FRACTURE·
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MEASUREMENTS INDICATE AS MUCH AS 7 FT· OF SUBSIDENCE AT THIS
LOCATION.(S)6) FACTORS OTHER THAN GROUND WATER WITHDRAWAL) SUCH
AS DEEP-SEATED STRUCTURAL MOVEMENTS) MAY HAVE BEEN AFFECTING THE
EARTH MOVEMENTS IN SOME OF THE CITED CASES·

(1) ROBINSON) G· M· AND D· E· PETERSON: "NOTES ON EARTH FISSURES IN
SOUTHERN ARIZONA," USGS CIRCULAR 446) 1962.

(2) IBID·

(3) IBID·

(4) STULIK, R. S· AND F· R· TWENTER: "GEOLOGY AND GROUNDWATER OF THE
LUKE AREA, MARICOPA COUNTY, ARIZONA," USGS WATER SUPPLY PAPER 1779-P)
1964.

(S) ROBINSON) G· M· AND D· E· PETERSON: "NOTES ON EARTH FISSURES IN
SOUTHERN ARIZONA," USGS CIRCULAR 446) 1962·

(6) FIELDNOTES, ARIZONA BUREAU OF MINES) VOL· 2, No· 3) SEPT· 1972·
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HO\NARC NEECLES TAMMEN & BERGENCOFF

September 30, 1982

Mr. Dave Johnson
Flood Control District of Maricopa County
3335 West Durango
Phoenix, AZ 85009

Dear Mr. Johnson~

CH ENG / HYDRO
ASST lMgt

ADMIN SUSP
C&O FILE
ENGR DESTROY
FINANCE

REMARKS

We are pleased that you will be able to participate in the Value Engineering
brainstorming session on the 1-10 Inner Loop storm drainage system in Phoenix.
The purpose of this session will be to generate ideas and concepts worthy of
further evaluation in an attempt to reduce the construction cost of this
system.

I am attaching some background information for your use in preparing for
this session:

An index map of Phoenix and Vicinity
Map of Interstate 10 project area
Executive Summary of the other consultant's work
Map of the Drainage Area
50-year Flow Routing Map
lOO-year Flow Routing Map
Schematic Layout of four (4) alternatives proposed by the consultant
Brief Discussion of the Salt River Valley Geology

I am also attaching a preliminary copy of our brainstorming session agenda.
Please note that there will be a tour of the project area originating at
HNTB's office on Monday, October 4 to acquaint persons not familiar with
the characteristics of the drainage area.

We look forward to seeing you and to working with you on this project.

Sincerely,

HOWARD NEEDLES TAMMEN & BERGENDOFF

Ol.
RDM:jp
Attachments

Architects Engineers Planners 2211 East Highland Street, Suite 100, Phoenix, Arizona 85016, 602 957-1931

Partners James F Finn PE. Paul L. Heineman PE. Gerard F Fox PE. William M Wachter PE. BrownIng Crow PE. Charles T HennIgan PE, Edgar B Johnson PE,
Daniel J Watkins PE. Ralph E. Myers FAIA, Daniel J, Splgai PE, John L COlion PE, FrancIs X Hall PE, Roben SComa PE, Donald A Duples PE, William Love AlA,
William C, Meredith PE

Associates Daniel J, Appel PE, Robert W. Richards PE, Don R. Ort PE, Frederick H, Sterbenz PE, Robert B, Kollmar PE, Kendall T, Lincoln CPA, Jack P. Shedd PE,
Roberts W Smithem PE, Jack C, Thompson PE, Richard D, Beckman PE, John A, Eggen, Jr, AlA, lloyd H, Bakan, Harry D, Bertossa PE, Ralph E. Robison PE,
Cecil P. Counts PE, Stephen G, Goddard PE, Harvey K, Hammond, Jr, PE, Stanley I. Mast PE, Robert D Miller PE, Robert W, Anzia PE, Marvin C, Gersten PE,
Cary C, Goodman AlA, Walter Sharko PE, Gordon H, Slaney. Jr, PE, James L. Tullle, Jr. PE, James 0 Russell. PE, Hugh E. Schall, PE

Ollices Alexandria. VA, Allanta, Baton Rouge. Boston, Cape Coral, Fl. Casper. WY, Charleston. SC. Charleslon, WV, Chicago, Cleveland, Dallas. Denver, Fairfield, NJ,
Houston, Indianapolis. Kansas City Los Angeles. Miami. Milwaukee. Minneapolis. Newark. DE. New York. Orlando. Overland Park. KS, Philadelphia. Phoenix.
Seattle. Tampa. Tucson. Tulsa. Penang. Malaysia. Rio de Janeiro. Brazil



PHOENIX, ARIZONA

1-10 INNER LOOP

STORM DRAINAGE SYSTEM

VALUE ENGINEERING STUDY
BRAINSTORMING GROUP

AGE N D A
(prelImInary)

Monday, October 4, 1982 HNTB 1-10 Project Management Ofc.
2211 East Highland Avenue
Phoenix, Arizona (602) 957-1931

1:45 P.M.

2:00 P.M.

4:30 P.M.

Initial Briefing of Project Area

Field Tour of Project Area. Transportation
Provided

Return to HNTB
Open Discussion
Refreshments

Tuesday, October 5, 1982 Ramada Townehouse
100 W. Clarendon Avenue
Phoenix, AZ (602) 279-9811

8:00 A.M. Project Introduction

9:30 A.M. Break

9:45 A.M. First Brainstorming - Speculative Phase
Two Groups

11:30 A.M. General Discussion - Combined Groups

12:00 Noon Lunch - (Provided)

1:00 P.M. Second Brainstorming - Analytical
Two Groups

2:45 P.M. Break

3:00 P.M. General Discussion - Combined Groups

3:30 P.M. Summary and Consensus - Combined Groups

4:30 P.M. Adjournment

HOWARD NEEDLES TAMMEN & BERGENDOFF

1-10 PROJECT MANAGEMENT

September 27, 1982


