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IAdobe Dam Basin· Quantity Estimates I
Compacted Fill - In Place 140179 CY
Excavation (Basin) 125906 CY
Excavation (outlet channel) 28631 CY
Excavation (collector channel) 538 CY
Removal 8" PVC 2722 LF
New 8" PVC 2815 LF
Removal 10" PVC 400 LF
New 10" PVC 400 LF
Removal 4" water line 143 LF
New 4" water line 145 LF
Remove 8" water line (fire) 137 LF
New 8" water line (fire) 139 LF
New Asphalt Cement 6084 SF
New ABC Base Course 6084 SF
Remove existing pavement 5273 SF
36"CMP 142 LF
Headwalls 2EA
Grouted Riprap 163 CF
Guardrails 230 LF
Thrust Blocks 9EA
Remove 2" Water line
Remove Underground Electric
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Introduction

The proposed project was initiated by the Planning and Project Management Division of the

Flood Control District. The proposed project is located in sections 9 & 16 of township 4 north

and range 2 east, and consists of 3 components: 1) construction of a compacted fill area, 2)

construction of a detention basin, and 3) construction of an outlet channel. The entire project

is located within the District's right-of-way and is presently used as the impoundment area

for Adobe Dam. The area located north of Pinnacle Peak Road has been previously zoned for

single residential housing. However, structures are not permitted to be built on this land

because it is below the Federal Emergency Management Agency's (FEMA) flood elevation.

The District desires to elevate this portion of its right-of-way north of Pinnacle Peak Road

so that the final elevation is above the designated flood pool elevation. The construction of

homes will be permissible on the final elevated area.

The construction of the detention basin serves two purposes. First, it will provide the borrow

material required to elevate the area north of Pinnacle Peak Road. Secondly, it will enhance

the present level of flood protection provided to The 500 Golf Club located south of Pinnacle

Peak Road. Presently, surface runoff from moderate rain events is channelled through the

golf course via an existing natural wash that meanders through the golf course beginning at

the northwestern edge of the property and continuing to the southeastern edge of the

property. The runoff inhibits the use of the golf course. Construction of the detention basin

will reroute the surface runoff around the golf course.

An outlet channel will be constructed to drain the detention basin. The outlet channel will

begin at the eastern edge of the detention basin, continue eastwardly around the golf course

property, and discharge at the southeastern edge ofthe golf course. The flows from the outlet

channel will be directed to the natural wash south of the golf course. The outlet channel will

also collect flows from storm drains located south of Pinnacle Peak Road at 47th Avenue.

These storm drains presently vent into the open area south of Pinnacle Peak Road and the

naturally flowing discharge creates a nuisance problem for the operation of the golf course

driving range.

\adobe \report
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Earthwork

Fill

The dam pool elevation for the 100-year rain event is given in the U.S. Army Corps of

Engineers' Design Memorandum (DM) as 1372.5. The Standard Project Flood elevation

of the dam is given in the DM to be 1377.8. The flood pool elevation provided by FEMA

on the Flood Insurance Rate Map (FIRM) is 1378. The fill area was subsequently

designed to be elevated to 1378. A copy of the dam's specifications from the DM is

attached in Appendix 1.

The volume of material required to fill the area north of Pinnacle Peak Road was

calculated using Microstation. Microstation has a tool capable of measuring areas. By

determining the area of existing contours and proposed contours on a horizontal plane,

the total volume of material required for fill was calculated by using an average end area

method and the elevation difference between measured contours. Appendix 1 contains

the volume calculations for the four partial areas that comprise the entire proposed fill

area. The total proposed area to be filled is approximately 41.8 acres, and requires

approximately 140,200 cubic yards of fill. An independent dam storage computation was

performed by Marta Dent of the Information Systems Branch to analyze the storage

capacity of the dam and compare that value to the Corps of Engineers original storage

capacity. A memo and spreadsheet reflecting the results of the computation is included

in Appendix 1.

In addition to elevating the fill area above the flood pool elevation, the fill area was

designed to provide drainage conditions that are equivalent to the existing drainage

conditions for the local area. To do so, the existing paved streets are not to be elevated.

Since the current storm drainage plan for the local area uses the streets to collect and

route surface runoff, the proposed drainage plan will also use the existing streets to

collect and route surface runoff.

Soil used in the fill area is considered to be engineered fill and is expected to be

compacted to at least 95% of its maximum dry density. The fill soil should also be placed

between +1% to +3% of its optimum moisture content. This will be discussed in detail

later in the geotechnical section.
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Earthwork, con't

Borrow Area (Detention Basin)

The sizing of the detention basin was dependent on the volume of material required by

the flil area minus the amount of material to be borrowed for construction of the outlet

channel. A total of five in-situ density tests were performed in the designated basin area.

The tests indicated the average in-situ density of the borrow material was approximately

95% of its maximum dry density, or slightly more. Therefore, corrections were not made

for varying densities between the in-situ density and the future in place density of the fill

area. Compensation was made to account for an additional 1" of flil material required in

the fill area upon compaction of the upper 12" of the existing material. Compensation

was also made for approximately 4" of borrow material lost due to clearing and grubbing.

Calculations are provided in Appendix 1. The total area of the proposed detention basin

is approximately 16.4 acres, and the total volume of material to be removed from the

basin is 125,900 cubic yards.

Mter considering the amount of borrow material needed, the basin was designed with

minimal future maintenance requirements in mind. Side slope erosion, or rilling, is

believed to be the primary cause for future maintenance. To prevent rilling and to

minimize runoff velocity on the sides slopes, the slopes were designed to be 10 feet

horizontal to 1 foot vertical. All slopes will be 10:1 with the exception of the side slope

adjacent to Pinnacle Peak Road where 6 feet horizontal to 1 foot vertical side slope will

be used because it more closely matches the existing slope and yields a greater volume

of borrow material

Borrow Area (Outlet Channel)

The outlet channel design was governed by the slope from the eastern most edge of the

detention basin to the southeastern edge of the golf course where the flows will be

discharged. The channel alignment was chosen such that it would not encroach on any

land currently under lease with the Parks and Recreation Department. The length of the

outlet channel is 3,340 feet and the elevation difference between the upstream end and

the downstream end of the channel is approximately 3.2 feet. The total volume of

material to be removed for construction of the outlet channel is approximately 28,600

cubic yards.
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Earthwork, con't

Borrow Area (Detention Basin)

The depth of the channel was dependent upon the difference between the invert elevation

required to drain the detention basin and the elevation of the natural land. Again, to

provide the most "maintenance-free" channel, the side slopes were designed to be 6 feet

horizontal versus 1 foot vertical to minimize runoff velocities on the side slope, and to

prevent rilling.

Culverts

The full detention basin is required to be drained within 36 hours after a rain event. At the

same time, to minimize possible erosion, it was desirable to maintain minimal outflow

velocities. 2 - 36" diameter corrugated metal pipes are provided to drain the basin. The

culverts are located beneath the golf course entrance road, and drain the basin in

approximately 29 hours. The actual basin drainage time may be slightly less because neither

evaporation nor infiltration (considered to be negligible, -1 X 10-8 em/sec) were considered in

the calculation of drainage time. Appendix 2 provides the basin's stage-storage information

and resulting stage-storage-discharge curve for the basin.

The culverts are designed to be corrugated metal pipes (CMP) because of its inexpensive cost

and ease of placement. Each CMP is to be 2 2/3" (pitch) x 1/2" (depth) x 0.040" (wall

thickness) and 71 feet in length. Calculations are included in Appendix 2, and the design

procedure was obtained from the Handbook of Steel Drainage & Highway Construction

Products.

Utility Conflicts and Relocations

Fill Area

Electrical transformers and their concrete pads are located throughout the fill area. The

fill material is to be placed so as not to disturb the transformers. Side slopes should be

gradually tapered, creating a slightly steeper slope, around the transfonners and pads.

Telephone pedestals are also located in the designated fill area. The fill should be placed

with particular care up to and around the telephone pedestals, in effect, slightly burying

the pedestal.
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Utility Conflicts and Relocations, con't

Basin Area

An existing 8" polyvinyl chloride (PVC) water line is located approximately 200 feet south

of Pinnacle Peak Road and is in conflict with the location of the proposed detention basin.

The water line services Water World USA, located on the southeast comer of 43'" Avenue

and Pinnacle Peak Road. Approximately 2800 feet of the water line is to be relocated as

shown on the plans. The timing and relocation plan for this utility line should be

coordinated with the Parks and Recreation Department as well as the owners of Water

World USA.

An existing 10" PVC water line, beginning at the southeast comer of Pinnacle Peak Road

and 51" Avenue and continuing to the northwestern edge of the holding pond located on

golf course, is presumably in conflict with the proposed detention basin. There are no

as-built drawings available identifying the alignment, nor the elevation of the existing

line. The approximate location of the existing water line, as shown on the plans, was

obtained by scaling from an aerial photo. The relocation for this utility requires the

existing line to be lowered to an elevation that will provide at least a 4 feet minimum

cover below the final elevation of the basin. The relocation should begin at least 20 feet

offset from the top of basin, as shown on the plans.

An existing 2" domestic water line (pipe type unknown) and a buried electrical line are

in conflict with the proposed detention basin. Both lines are presently located beneath

the existing maintenance road, and service the golf course's maintenance facilities. These

lines are to be relocated in coordination with the golf course owners and the Parks and

Recreation Department. Ideally, both of the present lines will be abandoned and the

maintenance facility will be serviced directly from new lines extending south from

Pinnacle Peak Road at 51" Avenue.

\adobe\report
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Utility Conflicts and Relocations, con't

Outlet Channel

A 4" domestic water line and an 8" fire line (pipe types unknown) cross the proposed

outlet channel at stations 2+11 and 3+40, respectively. Each pipe should be replaced with

the same material type, and located as shown on the plans.

A buried telephone line and a buried electrical line are also in conflict with the proposed

outlet channel at approximate stations 3+10 and 3+15, respectively. These utilities are

each to be restored to their existing locations. However, for ease of construction, it is

suggested that each of these lines be temporarily relocated as overhead crossings during

construction. The project manager should coordinate this action.

The City of Phoenix has proposed to construct a 36" rubber gasket reinforced concrete

(RGRCP) sanitary sewer pipe from Pinnacle Peak Road to the abutment of Adobe Dam.

The proposed 36" pipe, and the 50 feet construction easement associated with it, are

shown on the plans. The proposed outlet channel will cross the pipe at two locations,

station 15+18 and station 30+10. A 4 feet minimum clearance is required over the

sanitary sewer at these locations.

The existing 8" PVC water line that is to be relocated as discussed above in the detention

basin section, will also be in conflict with the drainage collector inlet channel, as shown

on the plans. A minimum 4 feet of cover is to be maintained beneath the collector

channel, and coordinating issues are the same as previously discussed.

\adobe \report
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Geotechnical Data

A complete geotechnical report was prepared by the District's geotechnical consultant, SH&B

Agra, Inc. (J. Crystal) and is included in appendix 3. The report includes material

classification, moisture content-density relationships for borrow material, suggested

compaction methods for the borrow material, permeability of material in the detention basin,

and the results of an expansive soil test for the borrow material.

The borrow material is mostly classified as sandy silt with moderate to strong lime

cementation. Most of the borrow material to be used as construction fill has been identified

to be expansive. Several swell tests were performed on the borrow material, and the results

of those tests indicate the swell potential (strain) ranges between 8% and 15% for 1 psi

loading. The consultant identifies the potential risk to structures built on this material, and

recommends the material be placed wet of the optimum moisture content, in lifts not more

than 8" loose thickness, and compacted to not more than 98% maximum dry density. More

specifically, it is suggested the material be placed between +1% to +3% of the optimum

moisture content and compacted to at least 95% of its maximum dry density.

The subsequent owner of the fill area should be made aware of the presence of expansive

soils, and future structures built in the proposed fill area may require modifications to

compensate for the expansive fill.

Hydrology

A complete hydrology report was prepared by Hasan Mushtaq and is included in Appendix

4. The report is based on the results from the "Little Deer Valley (Conceptual drainage plan,

I & II, 1990)". Summarizing, there are two drainage sub-basin concentration points located

within the construction area (CP 35.5 and CP 46). CP 35.5 is located at 51't Avenue and

Pinnacle Peak Road and CP 46 is located at 47th Avenue and Pinnacle Peak Road. The most

critical hydrologic condition is considered to be the existing watershed condition with the

implementation of both the 100-year storm drainage plan and 2-year storm drainage plan.

Table 1 summarizes the peak discharges for each concentration point:

\adobe \report
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Hydrology, con't

Concentration 2-year Discharge 100-year Discharge

Point (cfsl (cfsl

35.5 155 1373

46 109 1340

Table 1 . Peak Discharges

A drainage inlet collector channel is to be constructed to collect the flows from concentration

point 46 and route the flow, via the proposed outlet channel, south of the golf course.

The most critical 2-year and 100-year hydrographs for CP 35.5, as discussed above, are

provided in Appendix 4. By routing the discharge from CP 35.5 through the proposed

detention basin, a volumetric runoff reduction was computed as a result of the detention

basin for both the 100-year event and the 2-year event. The runoff reduction results are also

presented in Appendix 4. Slightly more than 40% of the runoff may be redirected around the

golf course for a 100-year event, and 100% of the runoff may be redirected around the golf

course for the 2-year event.

\adobe \report
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Appendix 1

Earthwork and Volume Calculations
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PERTINENT DATA. - Continued

)

ADOBE DAM

Reservoir
Drainage area
Dam (rolled earthfill)

Crest elevation
Maximum height above streambed
Crest length
Freeboard

Spillway
Crest elevation
Crest length
Elevation of maximum water surface

Outlet works
Size of conduit
Length of conduit
Intake elevation

Dike
Crest elevation
Crest length
Maximum height above existing ground

Reservoir area at spillway crest
Capacity (gross) at spillway crest
Storage allocation below spillway crest

Flood control (net)
Sedimentation (100-year storage)

Standard project flood
Total volume
Peak inflow
Peak outflow
Drawdown time

Maximum probable flood
Total volume
Peak inflow
Peak outflow
Drawdown time

Skunk Creek Channel and Levees
Standard project flood

Peak inflow
Channel

Base width
Length

Levees
Maximum height above existing ground
Length
Top width
Crest elevation

sq mi

ft msl
ft
ft
ft

ft msl
ft
ft msl

ft
ft
ft msl

ft msl
ft
ft
acre
acre-ft

acre-ft
acre-ft

acre-ft
cfs
cfs
hr

acre-ft
cfs
cfs
hr

cfs

ft
ft

ft
ft
ft
ft msl

89.6

1,403.0·
63

11,245
5.5

1,377.8
36

'1,397.5

5.9W x 8.85H
289.5

1,338.0

1,400.5
1,635

6
1,320

18,350

15,650
2,700

17 ,000
66,000

1,890
229

61 ,000
119,000

12,000
122

54,000

241-271
2,670

24.8; 25.5
5,550; 6,590

16
Varies

NEW RIVER DAM

Drainage arE
Dam (rolled

Crest ele"
Maximum h'
Crest len;
Freeboard

Spillway (d
Crest ele
Crest len
Elevation

Outlet cond
Diameter
Length
Intake el

Saddle dikE
Crest elE
Crest ler
Maximum t

Reservoir ,
Capacity (f
Storage aL

Flood COl

Sediment:
Standard P

Total vo
Peak inf
Peak out
Drawdown

Maximum pr
Total vc
Peak inf
Peak out
Drawdowr

.Does not ir

·Does not include 1.83-foot settlement allowance.

vi
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C. RESERVOIR OPERATIONS. Adobe Dam is designed to hold water only during
times of flood. Regulation of. floodwater will be automatic through the
ungated outlet conduits.

In the event of a flood, ~ontainment of floodwater will temporarily halt
recreation in the basin. Standard Project Flood (SPF) inflow at Adobe Dam
peaks at '66,000 ft3/s with a maximum flood pool of 17,000 acre-feet. The
areas of the Adobe Dam basin that will be inundated during floods of differenl
frequencies are displayed on plate 5, Flood Zones. Water depths that will be
experienced throughout the basin during a standard project flood are·also
displayed on plate 5 in the form of a'histogram. Table 1 lists the flood
frequencies, their associated elevations and the length of time it will take
to drain the basin for each flood incidence •

Table 1
Periods of Reservoir Inundation (Basin lands closed ~o the pUblic)

Freguency Elevation Draw Down time ll

SPF 1377.8 9 days 12 hrs.
100 yr 1372.5 3 days 12 hrs.
50 yr 1369.4 2 days 17 hrs.
25 yr 1366.1 2 days 1 'hr.
10 yr 1361.2 1 day 3 hrs.

II Assuming the reservoir is at the flood
frequency listed and there is no more
inflow, the durations indicate the length
of time it will take to drain the basin.
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Chapter 10

DESIGN CRITERIA

A. GENERAL. Components of the recreation development plans for the Adobe Dam
basin have been designed in accordance with Department of the Army ER
1110-2-400, Engineering and Design - Design of Recreation Sites, Areas, and
Facilities. Specific design criteria for elements of the Adobe Dam recreation

~ development plan are included in this section. The following is intended to
serve only as a guide for overall design of facilities. In general, designs
are based on accepted recreation standards, the recreation needs of local
residents, the desires of the local sponsoring agency, and environmental
elements (such as the existing native desert landscape, existing land uses, or
identified limiting factors). Support facilities will· be sized to service
only the cost-shared development. Costs for roads, parking lots, or utilities
sized in excess of what is required by the cost-shared development will be the
responsibility of the local sponsoring agency or the private developer.

B. DESIGN FEATURES. Adobe Dam basin recreational facilities are being
planned and designed in conjunction with Thunderbird recreation area, which
adjoins the western edge of the Adobe Dam basin. Design elements to be
employed shall be similar for both parks, as well as being consistent with
design elements in other Phoenix, Arizona and Vicinity (including New River)
projects.

1. Siting. All development will be contained within the available _
rights-of-way required for the flood control project. Siting limitations for
individual facilities are based on flood elevation restrictions, certain
environmental factors, and protection of archeological resources. The flood
control requirements include protecting structures, swimming pools, and
electronic and mechanical equipment from severe damage by flooding through:

o pl~cement outside of the 100-year flood zone (pl. 5);

o building a pad to an elevation equal to or greater than the
100-year flood elevation; or

o flood proofing of structures cohstructed below the 100-year
flood elevation.

Additional flood control consideratioris include siting of facilities out
.·,of water courses and in such a way as to avoid creating separate impoundments

within the basin; siting floatable equipment such as tables and trash cans .
outSide of the standard project flood elevation or anchoring them so that they
will ·not interfere with the outlet works during flooding. .

Roads used for evacuation in times .of flooding should be sited so as to be
easily accessible from the various use areas; their vertical alignment will be

,'- SUch that they rise continuously from entrance to exit to assure safe access
out of the basin should the reservoir water surface elevation rise.

49
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The environmental factor pertinent to siting of facilities within the
Adobe Dam basin is the presence of the mesquite bosque. Development in the
immediate vicinity of the bosque will be restricted. Land uses surrounding
the bosque must be sited so that the drainage system supporting the mesquite
bosque, is not impaired in any way and so that with sensitivity to the effect
of ,their noise on the wildlife of the bosque will be minimal.

, The petroglyph site opposite the outlet channel is the project's archeo_
'logical resource. There will be no recreation facilities sited in this area •

. 2. Architectural Character. The architectural style will enhance the
character of the existing natural environment. Basic construction materials
will include concrete, hollow core slump block, decorative stone, wood, and
metal. The structures will be designed to be pleasing, functional, vandal
resistant, and low maintenance. The colors and design of facilities will

) blend with and complement the hues and textures of the surrounding landscape.

a. Rest Rooms. Corps requirements for accessibility by the handicapped
will be followed. Where feasible, rest rooms will be located in close
proximity to activity areas. Six restrooms are planned. The exact locations
will be determined based on Corps and MCPRD planning standards and on Maricopa
County Health Department recommendations. Construction materials will be
selected based on their long life, ease of maintenance, and resistance to
vandalism. Exterior design and materials will be similar to those at
Thunderbird recreation area. The type of waste disposal chosen will depend on
site specific factors and will be subject to approval by the Maricopa County
Health Department. Installation of a sewer main line along the park entry
road to which the park's sewage line will be connected is the preferred
alternative. If recreation development occurs prior to installation of the
sewer line or if it is not feasible to tie remote sites in to" the sewer main,
the leach field method or an aerobic digestion method is preferred.

b. Picnic Tables and Ramadas. These elements shall be similar in
design to those constructed at Thunderbird recreation area. Ramadas are to be
built when trees are not existing or are not to be included in the detailed
design.

3. Esth~r6s. Structures built for cost shared, or non-cost shared
recreation facilities will incorporate a similar design style in order to
establish and maintain a consistent basin character. Earth berming, native
landscaping, and application of petroglyph motifs o~ building walls are
recommended in addition to the use of similar basic 'construction materials.'

. 4. Lighting. Lighting will follow the illumination levels set by the ."
Maricopa County Parks and Recreation Department for various use areas. Areas ..-:,
developed directly adjacent to Pinnacle Peak Road are more likely to impact
nearby residential development than are interior areas, and will therefore
require careful evaluation when determining acceptable lighting levels.

50
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5. Landscaping. Planting will enhance the natural landscape· by
emphasizing landforms and native plant communities. Landscaping will be used
to define specific features, circulation, and recreation use areas. In
addition to creating a pleasant atmosphere, designs also will be manipulated
to lessen the impact of adverse climatic conditions and environmental elements
by using plants as buffers, articulators, screens and shade. Existing
riparian vegetation will, for the most part, be left undisturbed to serve as a
buffer between use areas.

6. Signs. A hierarchy of sign types will guide and direct visitors
throughout the Adobe Dam basin:

Type One: These include entry signs marking major recreation and
interpretive features (i.e. aquatic facility or the kiosk facility,
respectively), and the main park entry sign. The main entry sign and kiosk
facility sign will carry the U. S. Army Corps of Engineers, the Flood Control
District of Maricopa County and the Maricopa County Parks and Recreation
Department insignias. .

Type Two: These include signs marking smaller recreation features
(examples are picnic areas, .campgrounds, nature area), directional signs, and
regulatory signs. An identification sign will be placed at the entrance to
each recreation area. Directional signs will be placed along major arteries
near the basin to provide visitors· with proper access information.

All signs will be constructed of vandal resistant material and will be
positioned for high visibility. Signs will be compatible with the esthetic
character of the park. Road signs shall conform to standards set by the
Maricopa County Highway Department. Whenever possible, Federal recreation
symbols are to be used.

7. Utilities. Due. to the present relatively rural nature of the area,
construction of utility lines into the Adobe Dam basin will be necessary.
Water and power lines will be brought into the basin by the Corps and the
local recreation sponsor to service the cost-shared recreation facilities.
Local developments will be responsible fo~ their own utility service. At
present there is an existing water main terminating at 35th Avenue and
Pinnacle Peak Road and existing power lines located along Pinnacle Peak
Road. Both utilities will be brought into the basin at 43rd and Pinnacle Peak
Road. All such work and utility alinements will comply with County standards.

8. Parking and Circulation. The main access road will be paved and
two-way, built to accommodate one lane of traffic in each direction. Interior
Circulation roads will also be paved and single directional to lessen
Congestion at points of intersection with the main park access road. Spur
roads leading to camping and picnicking areas will be paved and two
directional. Roads constructed by the Corps and the local recreation sponsor
will follow whichever agency's standard is higher. Roads constructed by
concessionaires will comply with the Maricopa County Highway Department
Standards.
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10. Noise Control. Relatively little noise from sources inside the proposed
recreation development is expected to reach adjacent land uses; therefore, the
focus is upon reducing the noise influence of each use within the basin on
other basin uses.

The major source of noise from the proposed equestrian facility would be
the public address systems, which range between 72 to 78 dB(A) from 100 feet
at a similar site. These impacts could be reduced by using a large number of
low sound level, narrow range loudspeakers rather than a few very loud wide-

All parking areas will be paved. Overflow parking will be provided where
needed and will consist-of a decomposed -granite or gravel covering over a
cleared and graded area. Adequate space will be allowed in the parking areas
for handicapped visitors and recreation vehicles.

0,' '52

The interim ultralight and model airplane flying are the noisiest
activities. The primary ways to reduce their noise are: require engine
mufflers; limit hours and days of operation to eliminate early morning and
evening conflicts with campers and other sensitive uses; confine the flight
area to a relatively small location so the aircraft would not be exposing a
large area to their noise; and site flight areas as far away from noise
sensitive uses as possible so that distance attenuation would help reduce
impacts.

The permanent facilities included in the physical plan of development will
also influence other basin uses. To control kart racing noise impacts within
the basin line-of-sight noise barriers may be necessary, to screen the noise
from sensitive receptor~. In addition, more effective and heavier muffler
systems could be used. It is expected that solid berms and/or walls in the
range of 10 to 12 feet in height or more would be necessary to develop enough
shielding (at least a 10 dB loss) for increased compatibility with sensitive
uses planned for nearby areas. The exact heights and design of screening
elements would have to be investigated by an acoustical engineer. (The PKRA's
responsibility). More effective muffling systems are feasible and could be
required; according to the International Karting Federal, Inc., performance is
not significantly affected. - If the hours and days of operation are regulated
to reduce the potential late evening and early morning conflicts with campers
and other sensitive uses, an- increase in compatibility could be obtained. It
is the responsibility of the PKRA to assure that their facility produces noise
within the EPA recommended levels at the nearby residential areas and at the
boundary of other facilities within the basin.

9. Water Conservation. Detailed design of the r~creation facilities proposed
for development will reflect various methods of achieving water
conservation. The designs will be reviewed by-MCPRD, the Maricopa County
Heal~h Department, the Arizona Department of Water Resources and the Corps for
acceptable water conservation methods. Among those methods to be investigated
are: use of treated effluent, minimization of turf, use of drought tolerant
grasses, use of native or drought tolerant plants fpr landscaping, night
watering of vegetation to minimize evaporation, and use of low water or non
flush toilets.

)
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focused loudspeakers. Any public address system plans should be designed and
reviewed by an acoustical engineer eXperienced in controlling or reducing
sound dispersions to areas outside of audience areas. The use of illuminated,
electronically controlled announcement displays could also be used to convey
information about scores, event scheduling, etc., thereby eliminating some of
the announcements for which public address systems are frequently used.

Noise impacts from the propos~d aquatic park are riot expected to be a
problem, as long as all mechanical equipment is installed in noise-reducing
enclosures and inlet and outlet noise suppressors are installed on all
internal combustion-powered equipment and compressors. Public address systems
will have to be controlled in the same manner as those used at the equestrian
facility. Elevated waterslides are planned; these slides often prompt screams
from participants. The water slides should be placed so that noise would be
directed into the park and away from sensitive receivers (in particular,
future homesites across Pinnacle Peak Road). If possible, the water slides
should be shielded from direct line-of-sightexposure to sensitive residential
receivers. The design, specification and review services of an acoustical
engineer should be employed to reduce noise impacts arising from a specific
facility design.

The public address systems for the sports complex should be controlled as
recommended for the equestrian facility to reduce noise dispersion to other
areas.

In the future, noise intensive land uses should.be required to provide a
noise study to demonstrate acceptable impact to .other basin uses. It will be
the responsibility of the MCPRD and the Maricopa County Health Department to
ensure that unhealthful or annoying noise levels due to recreation development
are avoided within and without of the project boundaries.
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•
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

Memorandum of Record

•
To: File, CG 3.2

E. Raleigh

Subject: Adobe Dam Pool Volume

From: M. Bressor Date: February 16, 1994

•

•

•

•

•

•

•

•

The pool volume of Adobe Dam was calculated by Marta Dent using ARClnfo and the contour

information from the ACDC Area Drainage Mater Study. The pool storage volume at 1372.5 (the

designed 100 year frequency event) is approximately 559 million cubic feet (12,834 acre-ft). The pool

storage volume at 1377.8 (the emergency spillway crest elevation) is approximately 822 million cubic

feet (18,874 acre-ft). The Corps of Engineers' Design Memorandum states the pool storage to be

18,350 acre-ft at the spillway crest elevation. The ADMS estimates 2.9% more volume at the

spillway crest elevation.

A stage-storage curve and incremental volume data from the ACDC ADMS is attached for reference.
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Adobe Dam Stage Storage Pool Volume
(From ACDC ADMS)

1,111~11~~~iIJ!'i~II~lillllli!:II!I!111ilr~!~'IJi~~ Irkl~I~~I!
I'.

u aceoume
·EI .~, . 0 ,; .. .. .. '(ffimi nCF)

1338 6 0 0.0
1339 46,768 0 1.1
1340 329,436 0 7.6
1341 993,370 1 22.8
1342 1,902,559 2 43.7
1343 3,108,943 3 71.4
1344 4,754,591 5 109.2
1345 6,929,230 7 159.1
1346 9,742,499 10 223.7
1347 13,133,182 13 301.5
1348 17,142,344 17 393.5
1349 21,925,648 22 503.3
1350 27,733,324 28 636.7
1351 34,729,076 35 797.3
1352 42,987,864 43 986.9
1353 52,596,200 53 1207.4
1354 63,615,384 64 1460.4
1355 76,064,904 76 1746.2
1356 89,871,368 90 2063.2
1357 104,963,280 105 2409.6
1358 121,299,192 121 2784.7
1359 139,020,656 139 3191.5
1360 158,322,544 158 3634.6
1361 179,353,824 179 4117.4
1362 202,123,280 202 4640.1
1363 226,646,272 227 5203.1
1364 253,043,792 253 5809.1
1365 281,367,936 281 6459.3
1366 311,701,664 312 7155.7
1367 344,090,816 344 7899.2
1368 378,629,440 379 8692.1
1369 415,259,488 415 9533.1
1370 453,801,600 454 10417.9
1371 494,215,424 494 11345.6

,)1372 .':: .,: ·'),;536,712,864 .., . .537 12321.2
1373 58 1,346,368 581 13345.9
1374 628,024,384 628 14417.5
1375 676,643,968 677 15533.6
1376 727,096,384 727 16691.8
1377 779,286,080 779 17890.0

~;ji;:j~;m !:m:t 378::!!!:::jl::;:::: ::H::,:;:::;:::::;:!!':m:::::J832,885,888 :>j/:~/;. >::::"833 ::WJ9120.4

DAMVOLUM.XLS, 2/16/94
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•
Fill Volume Estimates

Area 1- (51-49 & PP - Electra)

Total Requriod Volume = 140178.9 CY

Total Area = 41.8 acres

Total Area 381872 SF

•

•

Total
Required

Existing Intermediate Design Design Volume

Elevation Area (SF) Volume (CF) Area (SF) Volume (CF) (CF)

1377 374515 380102
1378 316102 345308.5 371939 376020.5
1379 175428 245765 258415 315177
1380 50886 113157 101002 179708.5
1381 8989 29937.5 8473 54737.5

Totals 734168 925643.5 191475.5

Area 2- (49-47 & PP - Electra)

Total Area 374519 SF

•

•

IElevation !Area (SF) IVolume (CF) IArea (SF) IVolume (CF) I I I
1372 373916 374519
1373 341569 357742.5 373224 373871.5

1374 259844 300706.5 364958 369091

1375 182398 221121 352804 358881
1376 121290 151844 334974 343889

1377 36949 79119.5 309835 322404.5
1378 0 18474.5 281464 295649.5
1379 0 0 87o:xJ 184277

1379.5 0 0 0 21772.5

Totals 112<;0)8 2269836 1140828

Area 3- (49-47 & Electra-Creedance)

Total Area 727242 SF

•

•

IIElevation Area (SF) Volume (CF) Area (SF) Volume (CF)

1373.9 0 0

1374 720160 36008 725568 36278.4

1375 682462 701311 721694 723631
1376 588844 635653 714117 717905.5
1377 461002 524923 700148 707132.5

1378 311567 386284.5 680448 690298

1379 149795 230681 434131 557289.5

1380 39277 94536 187613 310872
1380.9 0 17674.65 0 84425.85

Totals 2627071.15 3827832.75 1200762

Area 4- (E. of 47th)

Total Area 338105 SF

•

•

Elevation Area (SF) Volume (CF) Area (SF) Volume (CF)

1371.3 0 0
1372 320300 112105 336488 117770.8

1373 248545 284422.5 331965 334226.5
1374 199817 224181 324647 328306

1375 167744 183780.5 311726 318186.5

1376 136880 336697 297787 622434

1377 108419 276163 281751 593477

1378 70233 89326 262449 272100

1379 2Q<Xl9 45571 96741 179595
1380 1815 11362 1815 49278

Totals 1563608 2815373.8 1251766

\adobe\FILLVOL.XLS 3/3/94
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Volume Balances

• • • • •

Total Existing Area =
Depth =

Total Existing Volume =

713550 SF
6 FT

4281300 CF
158567 CY Outlet Channel

Existing Void Design Topography

Depth Area (SF) Volume (CF) Area (SF) Volume (CF)

1377.0 0 0
1376.0 705131 352566 711159 355580
1375.0 668587 686859 706332 708746
1374.0 600132 634360 698903 702618
1373.0 502583 551358 688701 693802
1372.0 393010 447797 677357 683029
1371.0 295263 344137 657140 667249
1370.0 38117 166690 626282 641711
1369.0 0 19059 594175 610229
1368.0 0 562330 578253
1367.0 0 391480 476905
1366.0 0 227458 309469
1365.0 0 67730 147594
1364.2 0 0 27092

I Sta. I Depth ITop Width IArea (SF) !Volume (CY)

0 9.2 120.4 599.8

300 9.0 118.0 576.0 6532
640 7.4 98.8 402.6 6161
660 7.5 100.0 412.5 302
760 6.6 89.2 327.4 1370
940 6.7 90.4 336.3 2212
1000 6.4 86.8 309.8 718
1030 7.3 97.6 392.7 390
1100 4.4 62.8 160.2 717
1520 4.5 64.0 166.5 2541
1900 4.1 59.2 141.9 2170
2420 2.7 42.4 70.7 2047
2480 5.2 72.4 214.2 317
2860 3.4 50.8 103.4 2235
3340 0.0 10.0 0.0 919

Existing Void =
Desgin Void =

Available Basin Material =

118623 CY

244529 CY
125906 CY

Total Channel & Basin = 154536.8 CY

II 28631 II

\adobe \ VOLUlvIE.XLS 3/3/94
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Appendix 2

Culvert Design
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Adobe Dam Basin
Stage-Storage Curve
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Adobe Dam Outlet Channel
Stage-Storage-Rating Curve

Incremental Cumulative Incremental Cumulative
Basin Basin Channel Data Drainage Drainage

Volume (CF) Volume (CF) OutfLow Rate (cfs Time (min) Time (min)

0 0 0.0 0 1743
1693 1693 0.2 282 1743
5080 6773 0.9 161 1461
8466 15239 2.0 100 1300

11853 27092 3.5 73 1199
16741 43833 5.4 63 1127
23130 66962 7.5 60 1064
29519 96481 9.9 56 1004
35908 132389 12.5 53 948
42297 174686 15.0 51 894
48772 223458 17.6 50 843
55333 278791 19.9 49 793
61894 340685 21.9 49 744
68455 409139 23.4 50 694
75016 484155 24.1 53 644
81713 565868 22.4 59 591
88547 654415 32.0 54 533
95381 749796 38.6 45 478

102215 852011 43.0 42 433
109049 961060 46.5 41 391
113103 1074163 49.2 39 351
114377 1188540 51.7 38 311
115650 1304190 53.8 37 274
116924 1421114 55.7 36 237
118198 1539313 57.4 35 202
119477 1658790 59.0 34 167
120761 1779551 60.5 34 132
122046 1901597 61.8 33 99
123330 2024927 63.1 33 65
124614 2149541 64.3 33 33

•

•

•

Total Volume: 79613 CY

\adobe\STORAGEXLS 3/3/94
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Elevation Headwater V (ft/s) Q (efs)

1370.0 5.80 4.55 64.34
1369.8 5.60 4.46 63.12
1369.6 5.40 4.37 61.83
1369.4 5.20 4.28 60.46
1369.2 5.00 4.17 59.00
1369.0 4.80 4.06 57.41
1368.8 4.60 3.94 55.69
1368.6 4.40 3.81 53.80
1368.4 4.20 3.66 51.68
1368.2 4.00 3.48 49.24
1368.0 3.80 3.29 46.45
1367.8 3.60 3.04 43.02
1367.6 3.40 2.73 38.60
1367.4 3.20 2.26 31.95
1367.2 3.00 1.58 22.39
1367.0 2.80 1.75 24.08
1366.8 2.60 1.80 23.38
1366.6 2.40 1.80 21.88
1366.4 2.20 1.79 19.88

1366.2 2.00 1.75 17.55
1366.0 1.80 1.70 15.04

1365.8 1.60 1.63 12.47
1365.6 1.40 1.54 9.94
1365.4 1.20 1.43 7.54
1365.2 1.00 1.30 5.37
1365.0 0.80 1.15 3.48
1364.8 0.60 0.97 1.96
1364.6 0.40 0.76 0.85
1364.4 0.20 0.49 0.20
1364.2 0.00 0.00 0.00

\adobe \OUTFLOW.XLS \adobe\OUTFLOW.XLS 3/3/94
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Appendix 3

Geotechnical Report
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SHB AGRA, INC.
Engineering & Environmental Services
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December 9, 1993

Maricopa County
Flood Control District

2801 Durango Street
Phoenix, Arizona 85009

Attention: Warren F. Rosebraugh, P.E.

Re: Adobe Dam Basin Fill &Channel
47th Avenue &Pinnacle Peak Road
Phoenix, Arizona

Gentlemen:

3232 West Virginia Avenue
Phoenix, Arizona 85009
Phone: 602-272-6848
Fax: 602-272-7239

SHB Job No. E93-299

:;1
i. ~~J~

Our Geotechnical Investigation Report on the referenced project is herewith
submitted. The report includes the results of test drilling and laboratory

analysis, and presents recommendations for slope configuration and site

grading.

Should any questions arise concerning this report, please do not hesitate

to contact us.

Respectfully submitted,

SHB AGRA, Inc. .

-A' f~ I)/ItBY_-r--l~~tt/t-=- LJ~---!-~----

Copies: Addressee (3)
ld/J93-1/12-09-93

@AGRA
Earth & Environmental Group
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Adobe Dam Basin Fill &Channel
'@lQ' 47th Avenue & Pinnacle Peak Road
1 ~ B I Phoenix, Arizona

SHB Job No. E93-299

1. INTRODUCT ION .

Page 1

...,..
I ....:~

~/.~~

This report is submitted pursuant to a geotechnical investigation made
by this firm of the site of a storm water retention pond to be located

on the south side of Pinnacle Peak Road near its intersection with 47th

Avenue in Phoenix, Arizona. The object of the investigation was to

evaluate the physical properties of the soils underlying the site to

provide recommendations for slope design and site grading.

2. PROJECT DESCRIPTION

It is understood that a storm water retention pond is to be constructed

at the existing Adobe Dam Recreation Area golf course. The excavated

material is to be used for engineered fill on a project located

immediately north of the site. The basin is to be sized with regard

to the permeability of the underlying soils.

Should details involved in final design vary significantly from those

given above, this firm should be notified for review and possible

revision of recommendations presented in this report.

3. INVESTIGATION

3.1 Subsurface Exploration

Three exploratory borings were drilled to depths of about IS feet below
existing grade utilizing 6 S/8-inch 0.0. hollow stem auger. Standard

penetration testing and open-end drive sampling were performed at

selected intervals in the borings. The results of the field

investigation are presented in Appendix A, which includes a brief

description of drilling and sampling equipment and procedures, a site

plan showing the boring locations and logs of the test borings.

@AGRA
Esrth & Environmentsl Group



· ~ ..•__ - -. ·v·· " •....: _ _ _ ., __ , -.1.- :....~ ~.'." _' '0'-. '._' • _ ,

Adobe Dam Basin Fill &Channel
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An open well piezometer was installed in Boring No.1 to perform an in

place permeability test. The interval between 8 and 10 feet was
screened and isolated. The test was performed in general accordance
with the Bureau of Reclamation E-19 method.

The field investigation was supervised by Aaron J. Glass, E.I.T, staff
engineer of this firm.

3.2 Laboratory Analysis

The moisture content of selected samples recovered were determined.

The results of these tests are shown on the boring logs. Grain-size

analysis and Atterberg limits tests were performed on selected samples

to aid in classification. In addition, two moisture-density (Standard

Proctor) tests were performed on a bulk sample recovered. The results

of these tests are presented in Appendix B.

4. SITE CONDITIONS &GEOTECHNICAL PROFILE

4.1 Site Conditions

The site is located south of Pinnacle Peak Road, between 47th and 51st

Avenues, in Phoenix, Arizona. The site is relatively flat with a

moderate slope downward to the northeast. Vegetative cover consists of

a sparse to moderate cover of native grasses and shrubs.

A golf course is located adjacent to the south of the site. The access
road and a parki ng lot for the golf course provi des the eastern
boundary of the site.

@AGRA
Earth & Environmental Group
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Adobe Dam Basin Fill &Channel
II~I 47th Avenue & Pi nnacl e Peak Road
1 ~ B I

Phoenix, Arizona
SHB Job No. E93-299

4.2 Geotechnical Profile
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As indicated by the ~xploratory borings, the soils underlying the site
generally consist of high plasticity sandy silt which extended to the
depths of the borings. The soils are weakly to moderately 1ime

cemented and are very firm to hard with occasional surficial moderately
firm and firm zones.

4.3 Groundwater &Soil Moisture Conditions

No free groundwater was encountered in the borings and moisture
contents were relatively low, being well below the plastic limits of
the soils encountered.

5. DISCUSSION &RECOMMENDATIONS

5.1 Borrow Material

The soils encountered at the site are considered moderately expansive
and capable of excessive movement upon significant moisture increases.
Use of the material as structural fill will require careful

consideration regarding its potential expansion. Careful attention to
site drainage and moisture protection will be necessary to minimize
future expansion related problems. Even so, significant risk remains

if the material is used for fill below structures, particularly

residential and other lightly loaded structures .

~AGRA
Earth & Environmental Group
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Adobe Dam Basin Fill &ChannelIlFiJ 47th Avenue & Pi nnacl e Peak Road
1 B ~ Phoenix, Arizona

SHB Job No. E93-299

5.2 Slopes

P.2

Page 4
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Slope stabil ity analysis using methods presented by Singh (1970)*

indicate that excavated slopes of 1.5:1 (horizontal to vertical)

have a factor of safety of at least 2.5. This considers in situ

conditions similar to those encountered with estimated parameters of 30°

angle of internal friction (0), 200 psf cohesion (c), 100 pcf unit

weight (y), and 10 feet maximum slope height (H). Extremely long

holding times allowing saturation of the slopes by steady-state seepage

will necessitate flatter slopes.

51 opes probably wi 11 undergo long-term eros ion if not protected.

Vegetat i ng the slopes or armori ng them wi th ri prap wi 11 provi de

suitable protection. The use of riprap will require the use of filter

media between the riprap and the soil slope.

5.3 Permeability

Results of the· field permeability test indicate a permeability of

1.42xlO-a em/sec at a depth of about 10 feet. This value is considered

to be quite low for a retention basin. It;s our opinion that

provisions for alternate methods of draining the basin should be

considered.

Siltation of the pond bottoms will occur over time. Provisions for

cleaning the bottoms periodically should be implemented. This should

include monitoring the basins at least annually for siltation.

*Si ngh, A., .. Shear Strength of Man-Made 51 opes, II Journal of So i 1 Mechan i cs
and Foundations Division, ASCE, Vol. 96, No. 5M6, Proc. Paper 7652,
November 1970, pp. 1879-1892.

~AGRA
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TEST DRILLING EQUIPMENT &PROCEDURES

Description of Subsurface Exploration Methods

Auger Bori ng Dri 11 i ng through overburden soil sis performed wi th 6 5/8"
0.0., 3 1/4" 1.0. hollow stem auger or 4 1/2" solid stem continuous flight
auger. Carbide insert teeth are normally used on bits so they can
penetrate soft rock or very strongly cemented soils. A CME-55 or CME-75
truck-mounted drill rig is used to advance the auger. The drill rigs are
powered with six-cylinder Ford industrial engines capable of delivering
about 7,000 to 8,400 foot-pounds torque to the drill spindle. The spindle
is advanced with twin hydraulic rams capable of exerting 16,000 to 20,000
pounds downward force.

Generally, refusal to penetration of the auger is adopted as top of the SGC
or river-run material, which normally requires other techniques for
penetration. Grab samples or auger cuttings may be taken as necessary.
Standard penetration tests or 2.42" diameter ring samples are taken in
conjunction with the auger borings as needed, with the sampling interval
and type being indicated on the boring logs.

Hammer Drill Drilling with the Hammer drill is accomplished with a Drill
Systems AP1000 drill rig advancing a double-walled drive casing with a
link-belt 180 diesel pile driving hammer, having a rated energy of 8,100
foot-pound s per blow. Where noted on the bori ng log, th e hammer is
equipped with a supercharger which can boost the energy to approximately
12,000 foot-pounds per blow. The supercharger is used only in portions of
the boring where blow counts are relatively high. Cuttings are removed
with compressed air by a reverse circulation process, and are collected in
a cyclone from which grab samples are obtained. The drive casing is either
9" 0.0. by 6" 1.0. or 6 5/8" 0.0. by 4" 1.0. and employs an expendable bit
of slightly larger diameter than the 0.0. of the casing. Hammer blows
required to advance the drive casing are recorded in l' increments, as
noted on the boring logs. Standard penetration tests or 2.42 11 diameter
ring samples taken are noted on the boring logs.

Odex System' The Odex (overburden dri 11 i ng wi th the eccentri c method)
system, also referred to as the OTH (down-the-hole hammer) system, consists
of a pneumat ie-rot ary percus sion down-the- ho1e hammer operat i ng at the
bottom being drilled through a 5" diameter steel. casing. The eccentric
button percussion bit overreams the boreholes and allows advancement of the
casing. The same compressed air or air-detergent (foam) mixture that
operates the hammer also serves to expel the cuttings from the borehole,
where they can be collected as grab samples. Retraction of the eccentric
drill bit allows removal of the hammer from the center of the cas i ng to
facilitate standard penetration testing (ASTM 01586) where noted on the
boring logs.

A-l

@AGRA
Earth & Environmental Group



r
-,·-·~,

ifl
\ :.-~.

..

~ r:;~
~ [~

~" r-"~
~ ~~~:'..j

-.
n~i

J w

•~
..:::~

",) :~~j-:1
~~~
..'~

~i r.t:4
~.~ ri:;(j
-. c/J

•, ~

>i
~'i1 tl':f.! ~

~ '"

TEST DRILLING EQUIPMENT &PROCEDURES (CONT.)

Schramm Rotadrill The Schramm T64H truck-mounted drill rig is a top drive
rotary rig capable of up to 85,500 inches/pounds of torque with a pulldown
capacity of 35,000 lbs. Drilling is performed with either 4", or larger,
diameter Tricone roller bits or 4" to 6" diameter down-the-hole hammer.
C~tting ~em~va1 is facilitated by ~ri~press~d-'air or ai~/w~ter mi~ttire~cand

collected in a cyclone. Where noted on the boring logs, grab samples of
the cut t i ng s were co11 ected. When cas i ng is requ i red to stabi 1i ze the
borehole, an Aardvark drill through casing hammer is utilized, permitting
simultaneous drilling and driving of the casing. Casing penetration is
recorded on the boring logs in feet per minute. Standard penetration,
2.42" diameter ring samples, Shelby tubes, pitcher tube or Denison samples
taken are noted on the boring logs.

Sampling Procedures Dynamically driven tube samples are usually obtained
at selected intervals in the borings by the ASTM 01586 test procedure. In
many cases, 2" 0.0., 1 3/8" 1.0. samplers are used to obtain the standard
penetration resistance. "Undisturbed" samples of firmer soils are often
obtained with 3" 0.0. samplers lined with 2.42" 1.0. brass rings. The
driving.energy is generally recorded as the number of blows of a 140-pound,
30-inch f~eefall drop hammer required to advance the samplers in 6-inth
increments. However, in stratified soils, driving resistance is sometimes
recorded in 2- or 3-inch increments so that soil changes and the presence
of scattered gravel or cemented 1ayers can be readi ly detected and the
realistic penetration values obtained for consideration in design. These
values are expressed in blows per 6 inches on the boring logs. "Undis
turbed'· sampling of softer soils is sometimes performed with thin walled
Shelby tubes (ASTM 01587), pitcher samplers, Denison samplers or continuous
CME samplers. Where samples of rock are required, they are obtained by NQ
diamond core drilling (ASTM 02113). Tube samples are labeled and placed in
watertight containers to maintain field moisture contents for testing.
When necessary for test i ng, 1arger bul k sampl es are taken from auger
cuttings. Also, representative samples are obtained from the cuttings from
the hammer and Schramm drill rig .

Boring Records Drilling operations are directed by our field engineer or
geologist who examines soil recovery and prepares the boring logs. Soils
are visually classified in accordance with the Unified Soil Classification
System (ASTM 02487), wi th appropri ate group symbol s bei ng shown on the
boring logs.

A-2
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Soils are visually classified by the Unified Soil Classification system on the boring logs presented in this report.
Grain-size analysis and Atterberg Limits Tests are often performed on selected samples to aid in classification.
The classification system is briefly outlined on this chart. For a more detail~d description of the system, see "The
Unified Soil Classification System" Corp of Engineers, US Army Technical Memorandum No. 3-357 (Revised April
1960) or ASTM Designation: 02487-66T.

MAJOR DIVISIONS K:;RAPHld GROUP
SYMBOL SYMBOL TYPICAL NAMES

CLEAN SANDS

(Less than 5 ~o passes No. 200 S6 ive I

Well graded sands. gravelly sands.

Well Qraded Qravels, gravel-sand mixtures.
or sand~ravel-cobblemixtures.

Si Ity sands. sand-si It mixtures.

Clayey gravels. gravel·sand-clay mixtures.

Si Ity gravels. grave I-sand-si It mixtures.

Poorly graded gravels. gravel-sand mix

tures. or sand~ravel-cobblemixtures.

IPoody g,aded sands. g,avelly sands.SP

SW

SM

~ .•~,~,.~.~
•.••.:~:-. GP

:·:··.:i'.:4'

· · · · J'••••
••••

1% GC
Limits plot above

"A" line & hatched zone
on plasticity chart

Limits plot above
OOA" line ~ hatched zone

on plasticity chart

Limits plot below
.. A" line ~ hatched zone

on plasticity chart

Limits plot below
..A" line & hatChed zone

on plasticity chart

CLEAN GRAVELS

(Less than 5% passes No. 200 sieve)

GRAVELS WITH

FINES

(More than 12%
passes No. 200 sieve)

SANDS WITH
FINES

(More than 12 ~o passes
No. 200 sieve)

'" =... 0
0'-

~u
-r;,

Cl

Cl ~
1Il,_

;0 III

0"
U

CI)_O

~oZ

> III III

.c::: ~ ~
a:;-1Il
t.:l ... III

o a.
~ c:
o 0
U')':;
-u

III

~

-lD
>
Cl

CI) III
...J 0-
0 0
CI) N

0 0
LU Z
Z III

< Cl
IIIc: III

t.:l III

W Co.
CI) ~a: 0
<: U')

0 C
U 10

III
III
l>

...J-

•

_\~~
~-;-

~ ~; SILTS OF LOW PLASTICITY I I I I Iinorgani c si Its, clayey si Its with 51 ight
~<l~:, I I I I ML plastiCity.

CI) ....... E>- (Liquid Limit Less Than SOl
.-.o:!: ... t-----------------------!w4...y..+Jr....+-----+--------------------!
~ ~~~~ SILTS OF HIGH PLASTICITY I I IInorganic siltS, micaceous or diatoma-r ~r: (Liquid Limit More Than SOl MH ceous silty soils, elastiC silts.

~ I

Inorganic clays of high plasticity, fat
clays. sandy clays of highplaS1icity.CH'

~ ~~ CLAYS OF LOW PLASTICITY ~% IInorganic clays of low to medium plas-
CI) ~:~3 /~ CL ticity, gravelly clays. sandy clays. silty
> ~e£>- (Liquid Limit Less Than SOl '// clays. lean clays.
~ ~~c:: t-----------------------~h~~---_+_-----------------_i

d =~~~ CLAYS OF HIGH PLASTICITY V/~
~ ~~ (Liquid Limit More Than 50) W'h

t.~.~.~~

:}.~

NOTE: Coarse gra ined soi Is wi th between 5 % & 12 % passi ng the No. 200 si eve and fi ne gra ined soi I s wi th Ii mi ts
ploning in the hatched zone on the plasticity chart to have double symbol.

PLASTICITY CHART DEFINITIONS OF SOIL FRACTIONS

I

-tXl~ S HB AGRA, INC.
1" B I Engineering & Environmental Services
-1-

;.-:'.;
:,-".=:.-

.~.

~:.",.

60

I
50 V

><
CH VUJ

~ 40 ./

I f/'L I
>- /' ~ A LINE

=30u
I CL V-l-

V) MH< 20
-J V

I
0.. CL·ML -

10
I 7 /

~
V'"

~ ML

0
0 10 20 30 40 50 60 70 80 90 100

lI0UID LIMIT

SOIL COMPONENT

Cobbles
Gravel

Coarse grave I
Fine gravel

Sand
Coarse
Medium
Fine

Fines (silt or claYl

PARTICLE SJZ E RANGE

Above 3 in.
3 in. to No.4 sieve
3 in. to ~. in.
0/. in. to No.4 sieve
No.4 to No. 200
No.4 to No. 10
No.10 to No. 40
No. 40 to No. 200
Below No. 200 sieve'
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TERMINOLOGY USED TO DESCRIBE THE RELATIVE DENSITY,
CONSISTENCY OR FIRMNESS OF SOILS

The terminology used on the boring logs to describe the relative density,
con sis ten cy 0 r firmness 0 f so i 1s re1at ivet 0 the standard penet rat ion
resistance is presented ,below. The standardpenetrat,ion resistance (N) in
blows per foot is obtained by the ASTM 01586 procedure using 2" 0.0., 1
3/8" 1.0. samplers.

1. Relative Density. Terms for description of relative density of
cohesionless, uncemented sands and sand-gravel mixtures.

I'
f

_N_

0-4
5-10
11-30
31-50
50+

Relative Density

Very loose
Loose
Medium dense
Dense
Very dense

2. Relative Consistency. Terms for description of clays which are
saturated or near saturation.

3. Relative Firmness. Terms for description of partially saturated and/or
cemented soils which commonly occur in the Southwest including clays,
cemented granular materials, silts and silty and clayey granular soils.

i;~,

•!! F;;
~'; 'f..M ':':"'"

."

.;.
;

-, [~.

3 tH

_N_ Relative ConsistencY

0-2 Very soft

3-4 Soft

5-8 Medium stiff

9-15 Stiff

16-30 Very stiff
30+ Hard

_N_

0-4
5-8
9-15
16-30
31-50
50+

djlMl-92J02..I4-92

Remarks

Easily penetrated several inches
with fist.
Easily penetrated several inches
with thumb .
Can be penetrated several inches
with thumb with moderate effort.
Readily indented with thumb, but
penetrated only with great
effort.
Readily indented with thumbnail.
Indented only with difficulty by
thumbnail.

Relative Firmness

Very soft
Soft
Moderately firm
Firm
Very firm
Hard

A-4
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JOB NO _--,E~9~3,---.=..29~9__ DATE 11-18-93

PROJECT Adobe Dam Basin FiU & Channel
Page 1 of 1

LOG OF TEST BORING NO. 1

z _+_ ~_+_ RIG TYPE __---7C:.:...;M~E::=::_:_:-7..:...5:::::__--_::_----------.- ° o.r. I BORING TYPE 6 5/8" Hollow Stem Auger
tflLOell C) -C QP+- L-+--+-·-"O '+- SURFACE ELEV. _
~ Cl. u .2 ~ ~~.~ V; § DAT~ _
:n ~:o .~t ~ :n :_-_ ~-_+_.~------r--------------.-.-.. -...-.-.,.

L.o =' 00 ell L C 0- til REMARKS VISUAL CLASSIFICATION0- (J 1:Uc..0 :;)(1) U (J

C
tflOell
='- U
0 .... C
='tGtIl
CL-+-.c -_+_tfl

_+_ .... -+- cv
Cl.. -GI -C C··CII
CVCG.I OCVCV
o-u.. uc.. 0::

o

ell
Cl. -+-
:n C

tU ~ ='
(J °ell ell U
.r.
Cl. Cl. Cl. :3

.--lU 0) .. -E E °
L ° til til(!) -J CJ) (I) a:l

)-< A
>t:, S 16-28
~;:? 43
:.;::;:::

slightly
moist

hard

SANDY S~T, considerable clay,
predominantly fine grained sand,
strongly lime cemented, high
plasticity, light brown

A-6
SHB AGRA, INC..

ENGINEERING &ENVIRONMENTAL SERVICES
PHOENIX· TUCSOH • ALBUQUERQUE

RENO/SPARKS· EL PASO· MEXICO
SALT LAKE CITY • LAKE~/OENVER

Stopped Auger at 15'
Sampler refused at 16'4 1/2"

note: increase in medium to coarse
grained subangular sand from
9' to 12'

Dote: trace of fine grained angular
gravel below 5'

MH

3]-35-

'.,.
:-C" t--+-----+-----+---+--~

.,'

,,'

:0<,.1--+----t-_-+-__+-_---.1
":0<"" '.. I--+-----+-----+---+--~
";0<·,'I--+--_--+-__--+----=-2~l-+-----1
::.,aJ::'
~."I--+----t---+---+-----.1

":0<'" t--+-----+-----+---+--~
.0 0••

":0<" I--+-----+-----+---+----i
0 0 ....

":o<"I--f---+---+---+----l
o· ".

::::<: S 50/
>:::-, 4 1/2"
.'~.".

~~::: s 111 -19-

~~~~~:t--+--""-3~9.t:--+-__+-_-+-__--I
:::'" ~~

GROUND~ATER SAMPLE TYPE

~D::..;:E:.:..P..:..;T H~t--=--=-H.=..::OU::.:.:R~ O::.:A~T=-E----I A - 0 r ill cut t ; ngs.
g none S • 211 0.0. 1.3811 1.0. ttbe s~le.
~ U • 3 11 0.0. 2.42 11 1.0. tube s8IJl)le.
-L-__--L..__..1.-__-----l T • 311 0.0. thin-walled Shelby tube.
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2

note: increase in fine grained gravel
from 10' to 15'

SANDY SILT, considerable clay,
predominantly fine to medium
grained sand, trace of fine grained
gravel, strongly lime cemented, high
plasticity, light brown

CLAYEY SILT, some fine grained
sand, trace of coarse grained sand,
some strongly lime cemented,
medium plasticity, light brown

Page 1 of 1

LOG OF TEST BORING NO.

hard

slightly
moist

soft

slightly
moist

ML

~ 1; b! I :I~~P~Y-PE---=~;.;..~...;;.f=8--"-'-7-=-t-O-l-lQ-W-S~t-e-m-A-u-g-e-r------
\IILOQ,l 0) -C Q,l~ L~~- "'C ~ SURFACE ELEV. _

~ Q. 0 ~ ~~:?i.~ Ui § DATUM ---------------------
••- \II~ U ~- \11--1--------,-------------------,

~ \11.0 .- C L ~ ._.- tO~ --. -- _ .. - -- -- - .
L.o:J 00 Q,l L C 0- ra REMARKS VISUAL CLASSIFICATION
0- 0 :r:uo...o ::>(I)U U

DATE 11 -18 - 93

~ S 50/3"

~ S 50/4"
.':.. ·I-'-A...:....r---+----+---+_--i

<::~:t--+-----Ir-----t---+-=M...:..:.:.H--=-----l
. ". t--t-------j----t--:--t----;

:::..: 1--+__---l--_+----'I~O~+__---l
";.0." I--+__-----j--_+--_+_--~." '..
..:..... I--+__---li__-_+--__+_--~
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CI
Q. ~- ~ C

ra .- :J
0 0.- Q,l Q,l u
.c. - -a.. a.. Q. 3
--to 0) e e 0
L 0 ra ra -
(!)-! (I) (I) to

I I I >< A
I I I

~S~
S 1-2-8I I I

I I I

I I I

I I I

I I I

I I I

I I I
...

I I I ~::-:/.. s 110-50/

Adobe Dam Basin FIll & Channel

£93-299

10~-"'"

5~--l

JOB NO

PROJECT--=--.:.-------------------
~r~5

C
\IIOCV
:J- 0
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:::1f'Clf'Cl
Ct..~

.c -~\II
~ ~ ~Q,l

a. ._-Q,l C-C ..\11
'~ .... ~.~~ 8~ 8}.
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15~--l
S 50/4"

..........

Stopped Auger at 15'
Sampler refused at 15'4"
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PROJECT Adobe Dam Basin Fill & Channel

Page 1 of 1

LOG OF TEST BORING NO. 3

RENO/SPARKS EL PASO MEXICO
SALT LAKE CITY' LAKEUOOO/DENVER

DATE 11-1 7- 93E93-299
C OJ ::n RIG TYPE CME-75

v\OOol Cl. +- +- +- ~+- 6 5/8" Hollow Stem Auger='- 0 - ::n C - 0 o.r:: I BORING TYPE
o+- C fa ~ =' V\LO Ool 0) - SURFACE ELEV.=' IU IU 0 0 CQI~ L+-+-'- "U ~

CL+- - ell ell U 01 a.. =,CCQI QI .- C DATUM
.!:. .- +- V\ .c. - - 0 u +- 01 Q1:I .- V\O
+- +- +-01- a.. a.. a.. :3 .-- V\+- 0 l.+-- lI'l'-
Cl.- -01 C-C-V\- . -111 01 -E E -0 ::nll'l.Q -CL::n --IU+- --- . - .... ..

QlCQI o 01 QJ LO IU IU - L.Q =' OOQlL C O-IU REMARKS VISUAL CLASSIFICATION
O--Ll. uo..~ (D-J en en co 0- U :r::uQ..o ::>enu 0

0 .I I ).( A MT slightly CLAYEY Sll..T, trace of fine to
I I I

~~~~ S 4-6- moist medium grained sand, strongly limeI I I

~S:~~
17 cemented, medium plasticity, light

firm brown
...-./ ....

~~~~~~
S 48- SANDY Sn..T, some clay, fine to

50/6" MH slightly medium grained sand, some fine
'. .' moist grained subangular gravel,....
.>~

.. ' moderately to strongly lime
: hard cemented, nonplastic, light brown5 ~:>{. S 50/

":ooi'" A 5 1/2" note: increase in lime cement with" ':,,
depth within silty sand•• :ooi ••

...-./ .. ,
;

13 SANDY SILT, considerable clay,).(
'0 ", slightly predominantly fine grained sand,:ooi".

moist strongly lime cemented, high.:~ ...
" -', plasticity, light brown:::<

.'::0(,

10
::::::::.

S 18- MH
50/6"

15 38-
::::::::: S 50/4"

Stopped Auger at 15'
Sampler refused at 15' I0"

20

25
GROJNO\,JATER SAMPLE TYPE _1- A-8

DEPTH HOJR DATE A - Drill cuttings.
I~

SHB AGRA, INC.
~ none s - 2" 0.0. 1.38" 1.0. tlbe s~le. -I~ !..I ENGINEERING &ENVIRONMENTAL SERVICES
! U . 3" 0.0. 2.42" 1.0. tube s&l11'le.

T - 3" 0.0. thin-walled Shelby tube. PHOENIX. TUCSON· ALBUCUERCUE.
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I~I SHB AGRA INC.

ENGINEERING & ENVIRONMENTAL SERVICES

f-"T:'
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PROJECT: ADOBE DAM BASIN FILL AND CHANNEL

LOCATION: #1'@ 2.5'-4.0'

PROJECT NO: E93-299
WONO: 1
LAB NO: 4
DATE: 12/29/93

r~
.:;

MECHANICAL SIEVE ANALYSIS (ASTM C136)

SIEVE SIZE 0/0 PASSING

2IN 100 L.L. = 60
11/2 IN 100
lIN 100 P.I. = 23
3/4 IN 100
1/2 IN 100 MOISTURE CONTENT = 20.5%
3/8 IN 100
1/4 IN 100
#4 99
#8 94
#10 93
#16 88
#30 83
#40 80
#50 78
#100 71
#200 58.2

B-1
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PROJECT NO: E93-299
WONO: 1
LAB NO: 12
DATE: 12/29/93

B-2

@AGRA

MECHANICAL SIEVE ANALYSIS (ASTM C136)

Earth & Environmental Group

SHB AGRA INC.
ENGINEERING & ENVIRONMENTAL SERVICES

SIEVE SIZE 0/0 PASSING

2IN 100 L.L. = 63

11/2 IN 100

lIN 100 P.I. = 23

3/4 IN 100

1/2 IN 100 MOISTURE CONTENT = 9.9%

3/8 IN 100

1/4 IN 100

#4 99

#8 91

#10 89

#16 83

#30 77

#40 75

#50 73

#100 68

#200 59.7

LOCATION: #2'@ 5.0'-5'4"

PROJECT: ADOBE DAM BASIN FILL AND CHANNEL
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SHB AGRA INC.
ENGINEERING & ENVIRONMENTAL SERVICES

PROJECT: ADOBE DAM BASIN FILL AND CHANNEL
LOCATION: #3 @ 5.0'-10.0'

DATE
JOB NO.
W.O.NO.
LAn NO.

12/29/93
E93-299
1
16

ASTM D698

B-S

@AGRA
Earth & Environmental Group
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15.00/0 17.00/0 19.00/0 21.00/0 23.00/0 25.00/0

PERCENT MOISTURE

A

A
METHOD
CURVE

101.8 PCF
18.4%

MOISTURE· DENSITY RELATIONSHIP

MAXIMUM DRY DENSITY
OPTIMUM MOISTURE CONTENT
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SHB AGRA, INC.
Engineering & Environmental Services

3232 West Virginia Avenue
Phoenix, Arizona 85009
Phone: 602-272-6848
Fax: 602-272-7239

•

•

•

January 28, 1994

Maricopa County Flood Control District
2801 West Durango Street
Phoenix, Arizona 85009

Attention: Warren F. Rosebraugh, P.E.

Re: Adobe Dam Basin Fill &Channel
47th Avenue &Pinnacle Peak Road
Phoenix, Arizona

Gentlemen:

SHB Job No. E93-299
Addendum No. 1

•

~. ,
-',

We have performed an additional investigation at the referenced project to

evaluate earthwork factors of the excavated soils and the swell potential

of native soils in the disposal area and the compacted fill soils. In

conjunction, we have reviewed the results of our previous investigation for

the project.

The additional investigation included drilling two borings at the basin

site and four borings at the disposal, or fill, site immediately north of

the basin site on the opposite side of Pinnacle Peak Road. The borings

were drilled to depths of 10 feet using a CME-55 drill rig equipped with 6

5/8-inch 0.0. auger. Relatively undisturbed 2.42-inch 1.0. drive samples

were recovered at selected intervals in the borings. Bulk samples of the

major material types from the drill cuttings also were recovered. Results
of the field investigation are attached, including a site plan showing the

boring locations and logs of the test borings.

The density of the drive samples determined, the results of which are shown

on the boring logs, gradations and Atterberg limits tests were performed on

selected samples to aid in classification. Further, expansion (swell)

@AGRA
Earth & Environmental Group
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SHB Job No. E93-299
Addendum No. 1

Page 2
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tests were performed on selected samples from both sites. The results of

these tests are attached.

The test results indicate that the in-place density of the soils in the
stormwater retention basin ranges from about 91 to 99 pounds per cubic foot
(pcf) with an average of about 96 pcf. If the soils are to be compacted to

at least 95 percent of maximum density and at optimum moisture content, the

range of compaction would be 95 to 100 percent, probably averaging about 97

percent at optimum moisture content. Since the maximum density of the

excavated soils appears to be on the order of 101 pcf, calculations would

indicate that a volume reduction, or shrinkage, of at least 2 percent but

not over 10 percent should be considered. If consideration for spillage

and wind erosion is included in this value, the value of 10 percent should

then be used and is recommended.

Ground loss during site grading for compaction of the native soils in the

fill areas is estimated to be 1 inch. This value is based on the upper 12

inches of soils being compacted during site preparation and the effect of

the additional weight of fill and earthwork equipment traffic during fill

placement. No consideration is given to loss due to clearing and grubbing.

It should be noted that the above values are estimated based on the data

available at the time of our analysis as well as our experience with the

soils in the area of the project. Some judgment should continue to be used

by others when using these values.

The swell tests performed on the native soils in the fill area indicate a
low swell potential of less than 1 percent. The results of the swell tests

on the fill soils indicate their swell potential ranges from about 8 to 15

percent, or from medium to high when considering Uniform Building Code

@AGRA
Earth & Environmental Group
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Adobe Dam Basin Fill &Channel
'l~' 47th Avenue & Pinnacle Peak Road
1__ I Phoen ix, Ari zona

SHB Job No. E93-299
Addendum No. 1

Page 3

•

•

standards. It, is our oplnlon that, even if the fill soils are placed
correctly, additional risk will be imposed by this construction. In
addition, significant drying of the fill soils will further increase the

expansive potential. The estimated heave of various thicknesses of the
fill soils are presented in Table 1 which is attached, the estimates are
based on Van Oer Merwe's Method (1964).

The fill should be placed in lifts not more than 8 inches in loose
thi ckness and compacted to at 1east 93 percent, but not more than 98

percent, of maxi mum dens i ty as determi ned by ASTM 0698. The mo i sture

content during placement should be between optimum moisture content and 3

percent above, as determined by ASTM 0698.

This addendum should be attached to the original report and be made a part

thereof. Should any questions arise regarding this addendum, we would be
pleased to discuss them with you.

Copies: Addressee (3)
mcb/J94-1/1-24-93

Earth & Environmental Group
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_ _ Adobe Dam Bas i n Fill & Channel
'l~}{r 47th Avenue & Pi nnac1e Peak Road
1~ _I Phoenix, Arizona

SHB Job No. E93-299
Addendum No. 1

TABLE 1
Estimated Heave of Various Thicknesses

of Expansive Fill from Adobe Dam Basin*

Page 4

•

•

•

Thickness
of Fill

1

2

3

4

5

Estimated
P. E. Heave

lli (i n1ft) (inch)

.94 1/2 0.47

1.79 1/2 0.99

2.54 1/2 1.27

3.20 1/2 1.60

3.80 1/2 1.90

*Van Der Merwe, D.H., "The Prediction of Heave from the Plasticity Index
and Percentage Clay Fraction of Soils", The Civil Engineer in South
Africa, Volume 6, No.6, June 1964.
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Page 5

TEST DRILLING EQUIPMENT &PROCEDURES

Description of Subsurface Exploration Methods

Auger Boring Drilling through overburden soils is performed with 6 5/8"
0.0., 3 1/4" 1.0. hollow stem auger or 4 1/2" solid stem continuous flight
auger. Carbide insert teeth are normally used on bits so they can
penetrate soft rock or very strongly cemented soils. A CME-55 or CME-75
truck-mounted drill rig is used to advance the auger. The drill rigs are
powered with six-cylinder Ford industrial engines capable of delivering
about 7,000 to 8,400 foot-pounds torque to the drill spindle. The spindle
is advanced with twin hydraulic rams capable of exerting 16,000 to 20,000
pounds downward force.

Generally, refusal to penetration of the auger is adopted as top of the SGC
or river-run material, which normally requires other techniques for
penetration. Grab samples or auger cuttings may be taken as necessary.
Standard penetration tests or 2.42" diameter ring samples are taken in
conjunction with the auger borings as needed, with the sampling interval
and type being indicated on the boring logs.

Hammer Drill Drilling with the Hammer drill is accomplished with a Drill
Systems API000 drill rig advancing a double-walled drive casing with a
link-belt 180 diesel pile driving hammer, having a rated energy of 8,100
foot-pounds per blow. Where noted on the bar; ng log, the hammer is
equipped with a supercharger which can boost the energy to approximately
12,000 foot-pounds per blow. The supercharger is used only in portions of
the boring where blow counts are relatively high. Cuttings are removed
with compressed air by a reverse circulation process, and are collected in
a cyclone from which grab samples are obtained. The drive casing is either
9" 0.0. by 6" 1.0. or 6 5/8" 0.0. by 4" 1.0. and employs an expendable bit
of slightly larger- diameter than the 0.0. of the casing. Hammer blows
requi red to advance the dri ve casi ng are recorded in l' increments, as
noted on the boring logs. Standard penetration tests or 2.42" diameter
ring samples taken are noted on the boring logs.

Odex System The Odex (overburden drilling with the eccentric method)
system, also referred to as the DTH (down-the-hole hammer) system, consists
of a pneumat i c-rotary percuss ion down-the-ho1e hammer operat i ng at the
bottom being drilled through a 5" diameter steel casing. The eccentric
button percussion bit overreams the boreholes and allows advancement of the
casing. The same compressed air or air-detergent (foam) mixture that
operates the hammer also serves to expel the cuttings from the borehole,
where they can be collected as grab samples. Retraction of the eccentric
drill bit allows removal of the hammer from the center of the casing to
facilitate standard penetration testing (ASTM 01586) where noted on the
boring logs.

@AGRA
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TEST DRILLING EQUIPMENT &PROCEDURES (CONT.)

Schramm Rotadrill The Schramm T64H truck-mounted drill rig is a top drive
rotary rig capable of up to 85,500 inches/pounds of torque with a pulldown
capacity of 35,000 lbs. Drilling is performed with either 4", or larger,
diameter Tricone roller bits or 411 to 611 diameter down-the-hole hammer.
Cutting removal is facilitated by compressed air or air/water mixtures and
collected in a cyclone. Where noted on the boring logs, grab samples of
the cuttings were collected. When casing is required to stabil ize the
borehole, an Aardvark drill through casing hammer is utilized, permitting
simultaneous drilling and driving of the casing. Casing penetration is
recorded on the boring logs in feet per minute. Standard penetration,
2.42" diameter ring samples, Shelby tubes, pitcher tube or Denison samples
taken are noted on the boring logs.

Sampling Procedures Dynamically driven tube samples are usually obtained
at selected intervals in the borings by the ASTM 01586 test procedure. In
many cases, 2" 0.0., 1 3/8 11 1.0. samplers are used to obtain the standard
penetration resistance. "Undisturbed" samples of firmer soils are often
obtained with 3" 0.0. samplers lined with 2.42" 1.0. brass rings. The
driving energy is generally recorded as the number of blows of a 140-pound,
3D-inch free fall drop hammer required to advance the samplers in 6-inch
increments. However, in stratified soils, driving resistance is sometimes
recorded in 2- or 3-inch increments so that soil changes and the presence
of scattered gravel or cemented 1ayers can be read il y detected and the
realistic penetration values obtained for consideration in design. These
values are expressed in blows per 6 inches on the boring logs. "Undis
turbed" sampling of softer soils is sometimes performed with thin walled
Shelby tubes (ASTM 01587), pitcher samplers, Denison samplers or continuous
CME samplers. Where samples of rock are required, they are obtained by NO
diamond core drilling (ASTM 02113). Tube samples are labeled and placed in
watert ight conta i ners to rna i nta in fi e1d moi sture contents for test i ng.
When necessary for test i ng, 1arger bul k samples are taken from auger
cuttings. Also, representative samples are obtained from the cuttings from
the hammer and Schramm drill rig.

Boring Records Drilling operations are directed by our field engineer or
geologist who examines soil recovery and prepares the boring logs. Soils
are visually classified in accordance with the Unified Soil Classification
System (ASTM 02487), wi th appropri ate group symbo1s be i ng shown on the
boring logs.

c:IjlM 1·92J'J2.14-or.

@AGRA
Eluth & Environmental Group
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UNIFIED SOIL CLASSIFICATION 5 YSTE M
Salls are visually classified by the Unified Soil Classification system on the boring logs presented in this report.

Grain-size analysis and Atterberg Limits Tests are often performed on selected samples to aid in classification.

The classification system is briefly outlined on this chart. For a more detail~d description of the system, see "The

Unified Soil Classification System" Corp of Engineers, US Army Technical Memorandum No. 3-357 (Revised April

1960) or ASTM Designation: 02487-66T.

MAJOR DIVISIONS RRAPHIC GROUP
TYPICAL NAMESSYMBOL SYMBOL

C r: .''':\J:":',S\S' Well Qraded Qravels. gravel-sand mixtures.
&l ~ ~ 1.~.. ' . GW
1/1.- CLEAN GRAVELS : .......~ or sand-gravel-eobble mixtures.m III t\)· .'\)' ~ .,
0"" (Less than 5 % passes No. 200 sieve)

f~::~ :,:u
U)_O Poorly graded gravels. gravel-sand mix-
~oz

..•. -:~:-. GP- ·.·~··.:#'..·4· tures. or sand"9ravel-eobble mixtures.&l > 1/1 1/1> <! III 41
C) . Cl III

Limits plot below I' I"·~U) III
a::-111 ,

..J l:) ~ 10 GRAVELS WITH "A" line t" hatched zone GM Si I ty gravels. gravel-sand-si It mixtures .- ° o Q.

0 ° ;l!..c FINES on plastiCity chart
~ •NU)

o.~

.I~0 0 Lfl_ (More than 12 % Limits plot above
w Z -u passes No. 200 sieve) "A" line & hatched zone

~~» GC Clayey gravels. gravel-sand-clay mixtures.III
Z I/l on plastIcity chart
« Cll

IIIc: III - roo 0 jl:) ~ ~ &l
o 0 II 0W c.. III > SW Well graded sands. gravelly sands.~ &> CLEAN SANDSU) ~ 10'-

P 0 0 0 !c:: °
o I/l

~ III U..,. (Less than 5 ~o pas ses No. 200 se ive)
~ · · · J0 c '0 ciu ~ V·· · SP Poorly graded sands. gravelly sands..

o~z ...
I/l ZOI/l
III <Ill~ Limits plot below

fl= :1: IS; Ity sands. sand-sdt moxMes.
Cll (l'jCc.n

..J C; 10 SANDS WITH "A" line t" hatchedzon~ SM- =c..
41 :: FINES on plasticity chart o ..
~ 0 (More than 12 ~~ passes Limits plot above

~ IClayey sands. sand-clay m;xMes.
0'-
~u No. 200 sieve) "A·' line t" hatched zone o 0 0

0
° SC-~

.= on plasticity chart 0,,00°
0

° ...

~

II I :I: I

~ ~S SILTS OF lOW PLASTICITY l,no'9an,c so Its. clayey sdts with sl ;9hl
lI.oI e \.6.lx I I ML plastiCity.III z", (Liquid Limit Less Than 50)U) lI'I

U)~~la>-..J Cl ~ 0:: ~- I/l
~ ,-'0 ~

I

0 111 - SILTS OF HI GH PLASTICITY Iinoraanic si Its. micaceous or diatoma-U)~~ U) :1'~

I0 c.. Cl ~;<~~
(Liquid Limit More Than 50) MH ceo~s silty soils. elastIC silts.Z ~.V; ~ ~( I-'

- ~g ;' o~ CLAYS OF LOW PLASTICITY

~
Inorganic clays of low to medium plas-

: N 2~ ... ~ CL ticitY. gravelly clays. sandy clays. silty
c.;l ~ • U) ~ .... ~ u (Liquid Limit Less Than SOlI~O >- ~~ ... >- clays. lean clays.
~oZ 5 .r~8~

~
_Ill CLAYS OF HIGH PLASTICITY"'-- U =~~~ Inorganic clays of high plasticity. fat

~ ~.r (Liquid Limit More Than 50) CH' clays. sandy clays of high plasticitY.

--
NOTE: Coarse grained soils with between 5% & 12% passing the No. 200 sieve and fine grained soils with limits

plotting in the hatched zone on the plasticity chan to have double symbol.

PLASTICITY CHART DEFINITIONS OF SOIL FRACTIONS

60

I I I V SOIL COMPONENT I PARTICLE SIZ E RANGE

50
x

I I CH Vw

~ 40 / Cobbles Above 3 in.

1/./\+ A:lINE
Gravel 3 in. to No.4 sieve I

>- Coarse grave I 3 in. to :y. in.=: 30u

I /~ I
Fine gravel ~ in. to No.4 sieve- CL Sand No.4 to No. 200~

Vl MH Coarse No.4 to No. 10<! 20
..J I

I V i

I I
Medium No. 10 to No. 40a.. CLjMl-r7 I10 / Fine No. 40 to No. 200

~~ML I
Fines (silt or clay) Be low No. 200 sieve

0
0 10 20 30 40 50 60 70 80 90 100

LIQUID LIMIT
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• Irt?l.
1~1 TERMINOLOGY USED TO DESCRIBE THE RELATIVE DENSITY,

CONSISTENCY OR FIRMNESS OF SOILS

•
The terminology used on the boring logs to describe the relative density,
consistency or firmness of soils relative to the standard penetration
resistance is presented below. The standard penetration resistance (N) in
blows per foot is obtained by the ASTM 01586 procedure using 2" 0.0., 1
3/8" I. D. s amp1ers .

1. Relative Density. Terms for description of relative density of
cohesionless, uncemented sands and sand-gravel mixtures.

• _N_ Relative Density

0-4
5-10
11-30
31-50
50t

Very loose
Loose
Medium dense
Dense
Very dense

2. Relative Consistency. Terms for description of clays which are
saturated or near saturation.

3. Relative Firmness. Terms for description of partially saturated and/or
cemented soils which commonly occur in the Southwest including clays,
cemented granular materials, silts and silty and clayey granular soils.

Remarks

Earth & Environmcntn/ Group

@AGRA

Relative Firmness

Very soft
Soft
Moderately firm
Firm
Very fi rm
Hard

Easily penetrated several inches
with fist.
Easily penetrated several inches
with thumb .
Can be penetrated several inches
with thumb with moderate effort.
Readily indented with thumb, but
penetrated only with great
effort.
Readily indented with thumbnail.
Indented only with difficulty by
thumbnail.

_N_

0-4
5-8
9-15
16-30
31-50
50+

elj1M 1·921U2-14-92

• _N_ Relative Consistency
:~

~ 0-2 Very soft
:~
;~ 3-4 Soft~~~.;J
,~

5-8 Medium stiff:f

9-15 Stiff

16-30 Very stiff
30+ Hard
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SHB AGRA, INC.
ENGINEERI~G &ENVIRONMENTAL SERVICES

PHOEN IX • TUCSON· ALBUQUERQUE
RENO/SPARKS· EL PASO· MEXICO
SALT LAKE CITY· LAr.EYOO)/DENVER

Page 1 of 1

LOG OF TEST BORING NO.· 2 A

SAMPLE TYPE
A - Drill c~ttings.

S . 2" 0.0. 1.38" 1.0. tube sa~le.

U 3" 0.0. 2.42" 1.0. tube sa~le.
T 3" 0.0. thin-walled Shelby tube.

DATE 12-21-93

GROOND\.JATER

E93-299
C CU :l' RIG TYPE CME-55

VlOCU 0. +- +- +- I+-+- 6 5/8" Hollow Stem Auger~- 0 - :l' C - 0 o.c I BORING TYPE
o+- C fII ..... ~ "'LO CU m - SURFACE HEV.~lGlIl 0 0 CCUl+- L+-+-·- 'U I+-
CL+- - CU CU U CUQ. ~CCCU CU -c DATlJII.c .- +- Vl .c - - 0 0 +-WW::I .- VlO

+- +- +-Q.I- Q. Q. Q. 3 ..- Ul+- 0 1+-- Vl·
0. W CCVl fIIC) e e 0 :l'Vl.o .- C L :l' ._.- Ill+-
WCQI OQlQ.l LO III III - L.o ~ OOWL CO-Ill REMARKS VISUAL CLASSIFICATION
C).-lL. uo..c:: C!)-J (f) (f) a:l 0-0 I:uo..o ::>(f)U 0

0
moist CLAYEY SILT, considerable

medium to fine grained sand, trace
firm of fine grained gravel, weakly lime
to hard cemented, high plasticity, light

brown

note: moderately to strongly lime
cemented below 3'

MH

5 ~
IU 00111' 91 9

S 100/3"

10 Stopped A uger at 9'6"
Sampler refused at 9'9"

15

20

25
l.-

I

DEPTH HOJR I DATe:
Done I

I

PROJECT Adobe Dam Basin Fill & Channel

JOB NO•

•

•

•

•

. ),
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SIIB AGRA, INC.
ENGINEERING & ENVIRON~ENTAL SERVICES

PHOEN IX. TUCSO~ . t.LBUCUERCUE
RENO/SPt.RKS . EL PASJ . MEXICO
SALT LAKE eIn • LAKEIJOOO/OENVER

Page 12

Page 1 of 1

LOG OF TEST BORING NO. 3 A

SAMPLE TYPE
A - Drill cuttings.
s . 2" 0.0.1.38" 1.0. tube safll'le.
U 3" 0.0. 2.42" I.D. tube sarrple.
T ·3" 0.0. tr.in-walled She~by tube.

DATE 12-21-93E93-299

GRCAJ~D~ATER

PROJECT' Adob~ Dam Basin Fill & Channel

JOB NO
C II :J' RIG TYPE CME-55

'" 0 II Q. +- +- +- '+-+- 6 5/8" Hollow Stem Auger:::1- U - :n C - 0 OL: I iORING TYPE
O+- C 'CI ..... :::1 Ut"L 0 Gl C) -
:::1 'CI 10 U 0 CGl'+- L+-+-'- "C '+- SURFACE ELEV.
CL+- - Gl Gl U GlQ. :::1CCGl Gl -C DATlJoI

L: -+- '" L: - - 0 U +- Gl QJ::I .- "'0
+- +- +-Q,l- Q. Q. Q. :3 ..- "'+- U '+-- VI,
Q. OJ CC'" fGD E E 0 :J''''.o .- C L :n ._.- fG+-
QJCOJ OOJQJ LO to to - L.o ::J OOQJL C 0- 10 REMARKS VISUAL CLASSIFICATION

O·_LL., ua..~ W-l en U> CD 0- U I:Uo...o ~enu U

0 moist CLAYEY S~T, considerable
medium to fine grained sand,

firm weakly to moderately lime
to hard cemented, high plasticity, light

brown

note: moderately to strongly lime
cemented below 4'

MH

5 l- lu 100/7" 97 14

10
' ....... S 100/8" 99 I]

Stopped Auger at 9'6"
Sampler refused at 10'2"

15

20

I

I25

DEPTH HOOR DATE l
none I

I

•

•

•

•

•
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SHB AGRA, INC.
ENGINEEr.I~G &ENVIRONMENTAL SERVICES

PHOEN IX• TUCSON· ALBUQUERQUE
RENO/SPARKS· EL PASO· MEXICO
SflL T Lt.KE :ITY • lAKE\JO:xl/DENVER

Page 1 of 1

LOG OF TEST BORING NO. 4

SAMPLE TYPE
A . Drill cutt;ngs.
S . 2" 0.0. 1.38" 1.0. tube s8rrpl£:.
U . 3" 0.0. 2.42" 1.0. tube salTl'le.
T . 3" 0.0. th;n-walled Shelby tube.

DATE 12-21-93

G a.JHD~ATER

£93-299JOB NO

PROJECT Adobe Dam Basin Fill & Channel

C tI ~ RIG TYPE CME-55
"'OCll Q. +- +- +- '+-+- 6 5/8" Hollow Stem Auger=,.- u - :7l C - ° OoC I aoRING TYPE
o+- C IG ~ =' "'LO ClI m - SURFACE HEV.='l'ISfU U ° CClI'+- L+-+-- '"0 '+-
CL+- - cal tI U ClIo.. :JCCQ,l Q,l -C DATlJo1.r:. ._+- lI\ .r::. - - c u +- QJ QJ::I .- "'0

+- +- +-ClI- 0.. 0.. Q. :3 ..- U\+- U '+-- U\
c.. QJ C C lI\ I'JO) E e ° :7lVl.o .- C L :7l ._- IV+-
QJCOJ OQ,laJ LO lU I'IS - L.o =' OOaJL CO-I'IS REMARKS VISUAL CLASSIFICATION
o·_lJ.. uc...ct:: t!)-1 (J) (J) U) c-u I:UC...C :J(J)U U

0

~
moist SANDY CLAY, weakly lime

I::::'::::: S 8-7-R cemented, medium plasticity, brown

t······ moderately

~
........ firm to note: moderately to strongly lime

hard cemented below 3'

~ II
lJ 1? <n 10

~ CL

5

~
.: :~:..::: S 15-28-
.....:..•. 14..

~
~
~ 50/3" I% S NR I

I

10 . Stopped Auger at 9'6"
Sampler refused at 9'9"

15

20

II25
R

DEPTH HCXJR DATE
none

•

•

•

•

•

•

•
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5

RENO/SPARKS' EL PASO· MEXICO
SS-L T LAKE CITY· LAKEUOOO/OEINER

PaRe 1 of 1

lOG OF TEST BORING NO.

y

DATE 12- 21 - 93£93-299

PROJECT Adobe Dam Basin Fill & Channel

JOB NO
C GI ~ RIG TYPE CME-55

\fIOGl n. -+- -+- -+- &+--+- 6 5/8" Hollow Stem Auger='- u - ~ C - 0 o.c I BORING TYPE
o -+- C to ~ =' VlLO QI 0) .- SURFACE ELEV.=' to to U 0 CGI&+- L-+--+-'- 't:l &+-
CL-+- - QI II U QJo. ='CCQI QJ .- C DATlJ4.t:. - -+- 111 .t:. - - c U -+- QI QJ3 .- 1110

-+- -+- -+-QJ- 0. a. n. :3 ..- II'-+- U &+-- \fl.
0. QI C C tJ\ lOti) E E 0 ~III.o '-CL~ ._.- to-+-
QJCQJ o Q,I QJ LO r.l to - L.c :J OOQlL CO-ftJ REMARKS VISUAL CLASSIFICATION
O·_LJ.. ua..~ (!)-J (J) (J) co 0- U :cua..o ::)(f)U U

0

~
moist SANDY CLAY, considerable silt,

:~ :::' :::~ S 6-4-8 ' SCI weakly lime cemented, medium

--, CL moderately plasticity, brown
"

':'~ " firm
I

:: :~:. :::: s 111-15- SILTY SAND, considerable clay,
....... 27 slightly moderately to strongly lime.........
...... moist cemented, high plasticity, light

brown

5 [[iU 100/8" 84 13 very firm
SM to hard

I

I
S 50/4" I

~ I
10 ! Stopped Auger at 9'6"

I Sampler refused at 9' 10"

I

15

20

25
GROOIWIJATER SAMPLE TYPE I

DEPTH I HOOR DATE A Drill cuttings. I~~I SHB AGRA, INC.
InoneSZ S 2" 0.0. , .38" I.D. tube s~le. -,# B I

Y ! U 3" 0.0. 2.42" I.D. tube sa~le. ENGINEERING & ENVIRONMENTAL SERVICES
T 3" 0.0. thin-walled Shelb tube. PHOEN IX. TUCSON· ALBUQUERQUE

•

•

•



.-. --- --- --, --_._.--<_,:::!"'~ - . . -- - ." .. '.~ .• - .' ~. . ~ .._ ". - - '-. - . - .~ - ~ ...

e·
ra~e 15

SHB AGRA, INC.
ENGINEERING & ENVIRONMENTAL SERVICES

PHOEt!l X • TUCSON· ALBUOUEROUE
RENO/SPARlCS • EL PASO· HEX ICO
SALT LAKE CITY, LAKEIJOOD/DENVcR

J.'8ge 1 of 1

LOG OF TEST BORING NO. 6

SAMPLE TYPE

A • Drill cuttings.
S - 211 0.0.1.38" 1.0. tube sa~le.
U . 3" 0.0. 2 .42" 1.0. tube s arrp l e .
T . 3" 0.0. thin-w<3lled Shelby tube.

DATE 1'-21-93£93-299

GROONDYATER

sz
y

PROJECT Adobe Dam Basin Fill & Channel

JOB NO -
C II :::71 RIG TYPE CME-55

VlOCU Q.. +- +- +- I+-+- 6 5/8" Hollow Stem Auger;j- U - " C - 0 o..c I iORING TYPE
o+- C fG t- =' UlLO CU C) - SURFACE ELEV.='fGfG U 0 CQlI+- L+-+-'- '"0 I+-
CL+- .- QJ CU U Qla.. ;jCCQI QI .- C OATlJ4..c ._+- VI .r::. - - Cl U +- QI QI::J: .- VlO

+- +- +- QI.- a.. a.. a.. :J ..- VI+- U 1+-- ",.-
a. QI CCVI fUO) E E 0 :::7IUl,C .- C L :::71 .-.- to+-
QlCQI OCJCU LO to r.J - L.Ll ;j COQlL CO- to REMARKS VISUAL CLASSIFICATION
C)._lJ. uo..~ (.!)-J en en co Cl- u :I:Uo..Cl :Jenu U

0

~
moist SANDY CLAY, considerable fine to

~:<::-::: s 7-6- CL medium grained sand, weakly lime
1) firm cemented, medium plasticity, brown0 ", ::~..•..

% I I SANDY CLAY, moderately to

If

lu 36 90 R strongly lime cemented, medium

~ moist plasticity, light brown

~
very firm

•••• "0. S 11-22- to hard
5

~
~'" ", -.'- '11 CI1::::<::

~ I

~
I

~ S 50/3" I
I 10 i Stopped A uger at 9'6"I i

Sampler refused at 9'9"

I

IS

20

25
~

DEPTH HOJR DATE
none

•

•

•

•



•
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SHB AGRA, INC.
ENGINEERING &ENVIRONMENTAL SERVICES

PHOEN IX• TUCSON· ALBUQUERQUE
RE~O/SPARKS • EL PASO· MEXICO
SALT LAKE CITY· LAKEI.JCaD/DENVER

Page 1 of 1

LOG OF TEST BORING NO. 7

SAMPLE TYPE
A . Drill cuttings.
S' 2" 0.0.1.38" 1.0. tube sarrple.
U 3'" 0.0. 2.42" 1.0. tube sarrple.
T - 3" 0.0. thin-walled Shelby tube.

DATE 12-21-93

D\oJATE

£93-299JOB NO

PROJECT Adobe Dam Basin Fill & Channel

C cu :J\ RIG TYPE CME-55
VI 0 QI Q. ~ ~ ~ ~~ 6 5/8" Hollow Stem Auger='- 0 - :J\ C - 0 or. I BORING TYPE
o~ C to ~ =' VlLO QI m - SURFACE HEV.='tOtO 0 0 CCLI~ L~~'- "0 ~

CL~ .- QI II U CLIO. ='CCCLI III -c OATL»4r. -~ VI .c - - 0 0 ~ QJ QJ:::I .- VlO
+- ~ +- QI.- 0. Q. 0. :J ..- VI+- 0 ~-Vl'

0. CLI CCVl t'llC) E E 0 :7lVl.c .- C L jI .-.- fO~

IUCQ) O~QI LO to t'll - L.c =' OOCLIL C 0- fa. RE~lARKS VISUAL CLASSIFICATION
o·-u. uo..~ (!)-! (J) (J) co 0- 0 I:Uo..o ::JUJU 0

0

~
moist SANDY CLAY, weakly lime

0 •• _••

S 14-11- CL cemented, low plasticity, brown.........

9 firm
I0

?% CLAYEY SAND, considerable silt &

~
IU 59 114 9 sr moist some fine grained gravel, poorly

~ graded, subangular to angular,
hard weakly to moderately lime

/// cemented, medium plasticity,

~
r·· ..

5
S 13-34- reddish brown

45
'. '.

% SILTY CLAY, considerable medium
I I CL moist to fine grained sand, moderately to

% I I strongly lime cemented, low
I hard plasticity, light brown

~
I

% I
S ·50/3"

'./ I I

10 i i i
I

Stopped A uger at 9'6" !

I I
I Sampler refused at 9'9"

I
! I

15

.. '

20

25
GROON R

DEPTH HOOR Of-TE
none

•

•

•

•

•
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•
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LABORATORY TESTING PROCEDURES

Consolidation Tests Soiltest or Clockhouse apparatus of the "floating
ring" type are employed for the one-dimensional consolidation tests. They
are designed to receive 1 inch high 2.5 inch 0.0. brass liner rings with
soil specimens as secured in the field. Procedures for the tests generally
are those outlined in ASTM 02435. Loads are applied in several increments
to the upper surface of the test specimen and the resulting deformations
are recorded at selected time intervals for each increment. For soils
which are essentially saturated, each increment of load is maintained until
the deformation versus log of time curve indicates com~letion of primary
consolidation. For partially saturated soils. each increment of load is
mai nt ai ned until the rate 0 f deform at ion i sequalor 1esst han 1/ 10. 000
inch per hour. Applied loads are such that each new increment is equal to
the total previously applied loading. Porous stones are placed in contact
with the top and bottom of the specimens to rermit free addition or
expulsion of water. For pariially saturated soils, the tests are normally
performed at in situ moisture conditions until consolidation is complete
under stresses approximately equal to those which will be imposed by the
combined overburden and foundation loads. The samples are then submerged
to show the effect of mo i sture increase and the tes ts cont i nued under
higher load i ngs. Genera 11 y, the tests are cont i nued to about twi ce the
anticipated curve due to overburden and structural loads with a rebound
curve then being established by releasing loads .

Expansion Tests The same type of consolidometer apparGtu~ jes:ribed ubove
is used in expansion testing. Undisturbed samples contained in bra~~ liner
rings are placed in the consolidometers~ subjected to appropriate surcharge
loads and submerged. The loads are maintained until the expansion versus
log of time curve indicates the completion of "primary swell".

Direct Shear Tests Direct shear tests are run using a Clockhouse or
Soiltest apparatus of the strain-control of approximately 0.05 inch per
minute. The machine is designed to receive one of the 1 inch high 2.42
inch diameter specimens obtained by tube sampling. Generally, each sample
is sheared under a normal load equi val ent to the effect i ve overburden
pressure at the point of sampling. In some instances, samples are sheared
at several 'normal loads to obtain the cohesion and angle of internal
friction. When necessary, samples are saturated and/or consolidated before
shearing in order to approximate the anticipated controlling field loading
conditions.

clj/M1-92/03-03-92

@AGRA
Earth & EnVIronmental Group
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TABULATION 0; TEST RESULTS

Job No. E93-299
W/O 3

.'-- - ....._..... ;- _...'-." ........_-_..-- ....

•
HOLE

t~ (:

• 2A

3A

•

••

UNIFIED SIfVr ANALYSlS-ACCllM % PASSING LAB NO

Drr-Hi [LAS:, L.t. ~ : . 1 tt 20~' #l0~: r· . :;4(\ #30 Ill; tiJO #S #,1 .2:. 1

' ..l7 C=" . r."
"

F" .' .- .
r,'1 4" r,ll R" 10" 1~ ,.

4'6"-5'5" MH 52 18 52 52 69 72 75 82 8e 89 96 95 99 100
3-299-2 4

4' 6"- S' 1" MH )4 23 ):; 6~ ~, :.~ G~; 71 Ii;; 8(1 81 87 9ll Y4 9~

100
,)-299-2f>

2'6"-j't," C... 4'; l~ (,":
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ENGINEERING & ENVIRONMENTAL SERVICES

• PROJECT: ADOBE DAM BASI~ JOB NO. E93-299

SAl\lPLE: #4 (~l 2'(," TO T(l" \\'.0. NO. ",

LAB NO. 2ll

DATE l/W/(P

• METHOD: B

LOAD: 1 psi / INSITU

ONE DIMENSIONAL S\VELL OR SETTLEMENT OF SOILS (ASTM n-45~())
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• PROJECT: ADOBE DAM BASIN JOB NO. E93-2<)c)

SAl\fPLE: #0 ({1 2'(j" TO 3'(j" W.O. NO. 3

LAB NO. .-;Cl

DATE J.I W.fl)4

~lETHOD : B• LOAD: 1 psi / INSITU
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BORING NO./SAMPLE NO. E93-299-1 E93-299-3

Red brown Red brown
DESCRIPTION SILTY CLAY SILTY CLAY

UNIFIED SOIL CLASSIFICATION

DIRECf SHEAR TEST (type)

Initial Moisture Content 0/0
Test Moisture Content %
Normal Stress (lbs./sq.ft.)
Peak Shear Stress (lbs.jsq.ft.)

Ultimate Shear Stress (lbs./sq.ft.)
Angle of Internal Friction (degrees)

Cohesion (lbs./sq.ft.)
EXPANSION TEST UBC-29-2 UBC-29-2

Initial Dry Density (lbs.jcuJt.) 95.9 95.0

Initial Moisture % 14.0 14.5

Final Moisture % 33.6 28.6

Pressure (lbs./sq.ft.) 144 144

Expansion Index ISwell % 153 I 15.3 78 I 7.8 I I I
CORROSIVITY TEST

Resistivity (ohm-em)

pH-

CHEMICAL TEST

Soluble Sulphate %
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Appendix 4

Hydrology Report
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Date:

To:

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

Interoffice Memorandum

November 23, 1993

Amir Motameo/
Marty Bressor

From: . Hasan Mushtaq _-1~·J

J'-"'*~.--:.....~..:..--.
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•

•

Re : Adobe Dam, Channel and Fill Project Hydrology Identification.

Following is a hydrologic report on the above mentioned project. Also attached are the
necessary tables, figures, and HEC-l hardcopy outputs. The input data are also available
in diskettes. Please do not hesitate to contact me for further information.
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Introduction:

The excavation of the detention basin project is located in between 51st Avenue
and a vertical line some 300' east of 47th Avenue. The project area is to the south of the
Pinnacle Peak Road which lies within T4N and R2E.

Background Information:

The following is a comprehensive research effort for determining the hydrology
on the project area based on the available information.

The earliest report compiled on the area (Adobe Dam) was prepared by the U.S.
Army Engineer District, Los Angeles, Corps of Engineers (1965). The floodplain
information from that report show that the project area was included in a bigger basin
area for the purposes of the study (Figure 1). The design of the Adobe Dam was
documented in Adobe Dam (including Skunk Creek to the Arizona Canal, 1979). The
floodplain delineation reported in this study shows that a part of the project area lies
within the Standard Project Flood (SPF) Flood Pool Level (Figure 2). The depth of SPF
flood pool was set at 1377.80' which follows the pattern shown in Figure 3.

HEC-l Modeling Results:

A more recent study, Little Deer Valley (Conceptual drainage plan, I & II, 1990),
which includes the area of interest, was performed as a part of the drainage and flood
control plan for the area for the City of Phoenix areas C & D. Figure 4a shows the
location of the project area and the boundary of the watershed. The watershed was
broken into 8 smaller sub-basins for the purposes of modeling using HEC-l (Figure 4b).
Figure 4c shows the further division of the sub-basins which helped determine the flow
paths and concentration points. These flow paths and concentration points are shown
in Figure 4d. Three different cases were considered in this study.

(I) Existing conditions : Existing watershed condition for the lOO-year 24-hour storm
duration.

(II) Proposed conditions: Proposed watershed development conditions for the 100-year
24-hour storm.

(III) Existing conditions with the Proposed Improvements: Existing watershed condition
with the implementation of both 100-year drainage plan and 2-year storm drain plan.

According to the report, Case III (Appendix C), is the most critical situation. This is
based on the assumption that the City of Phoenix enforces it's on-site retention policy.
In such cases, the existing conditions are the most critical conditions. Because, any
modification of land use types resulting in any excess runoff volumes will be retained
on-site.



•

•

•

•

•

•

•

•

•

•

•

Given the above facts, Case III accounts for the existing land use types while
implementing the 100-year conceptual drainage plan and the 2-year storm drain plan for
the Little Deer Valley watershed. The section of the Pinnacle Peak road of most interest
is drained by both basins 5 and 6. The contributing area for basin 5 is 1.79 square miles;
while the contributing area for basin 6 is 2.57 square miles. During the analysis of cases
I and II, the 2-year storm drains were not included in the model; and the combined flow
at CP 35.5 was diverted 50% into basin 6. This flow was retrieved and later added to
the hydrograph at CP 46.

In the proposed 2-year storm drain plan, it was assumed that the combined flow
at CP 35.5 will drain through the design storm drain located at CP 35.5. As a result, the
flow diversion at CP 35.5 is no longer required, and so was the addition of the diverted
flow at CP 46 in basin 6. On the other hand, flows from basin 6 concentrate at CP 46,
which will be drained through a storm drain located at that point. Both the storm drains
empty into the Adobe Dam recreation area. The hydrographs at these CP's are available
from the HEC-l analysis. Appendix 1 includes the HEC-l outputs showing the
hydrographs. Following Table 1 lists the 100-year 24-hour and 2-year 24-hour discharges
for different concentration points in basins 5 & 6. Figures 5 & 6 show the project area
with existing conditions and proposed improvements.

The associated results are based on case III (existing conditions and proposed
improvements). The HEC-l models were set up accordingly for a design storm of 100
year 24-hour (Appendix la & Ib). Later on, the HEC-l modeling was extended to
include the 2-year 24-hour storm (Appendix lc & Id). Both storms were treated as SCS
Type IIA storms.

Further research show that if the future land use conditions (Case II) is combined
with the Proposed Improvements, with the assumption that the City of Phoenix does not
enforce it's on-site retention policy, the total runoff peak and volume are higher than
that of Case Ill. The results are listed in Table 2.

References :

U.S. Army Engineer District, (1965), "Flood Plain Information Study for Maricopa
County, Arizona (Skunk Creek Report, Volume III)", Report No. 23.1-00-8-04/65,
March.

U.S. Army Engineer District, (1979), "New River and Phoenix City Streams, Arizona,
Adobe Dam", Design memorandum No.3, April.

Collar, Williams and White Engineering, (1990), "Area Drainage Master Study: Little
Deer Valley (Volume I & II).", Report No. 231dvcww0490, July.
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Table 1 Peak Discharges and Concentration Points.

Existing Conditions and
Proposed Improvements.

Sub Concentration 2-year 100-year
Basin Basin Points Discharges (cfs) Discharge (cfs)

5 5.1 29 39 357

5.2 29.5 13 93

5.1-5.2 30 40 400

5.3 30.5 7 109

5.1-5.3 31 43 440

5.1-5.41 32 50 531

5.4 33 89 693

5.1-5.4 34 137 1091

5.5 35 26 282

5.1-5.5 35.5 155 1373

6 6.1 36 45 449

6.1-6.2 37 30 390

6.5 38 10 158

6.1-6.2 6.5 39 43 579

6.3 40 34 313

6.3-6.4 41 38 395

6.1-6.5 42 81 960

6.1-6.6 43 83 988

6.1-6.6 44 106 1137

6.1-6.7 45 96 1118
(;1-(;7 4(; 1ng 1140
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Table 2 Peak Discharges and Concentration Points.

Future Conditions and

Proposed Improvements.

Sub Concentration 2-year 100-year
Basin Basin Points Discharges (cfs) Discharge (cfs)

5 5.1 29 65 398
5.2 29.5 18 101
5.1-5.2 30 69 447
5.3 30.5 49 185
5.1-5.3 31 105 540
5.1-5.41 32 108 636
5.4 33 146 799
5.1-5.4 34 204 1286
5.5 35 40 306
5.1-5.5 35.5 238 1589

6 6.1 36 74 493

6.1-6.2 37 56 439
6.5 38 37 208

6.1-6.2,6.5 39 131 737
6.3 40 58 351
6.3-6.4 41 96 494
6.1-6.5 42 227 1217
6.1-6.6 43 243 1274
6.1-6.6 44 275 1437
6.1-6.7 45 262 1418
f.. 1-f.. 7 4f.. ?qn 1f..R4
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Hydrograph
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Hydrology Supplement

Concentration Point 35.5

Incremental Initial Secondary Total
Inflow Cumulative Cumulative True Overflow

Time (min 100-yr Volume Volume Volume Volume Overflow Volume
Q inflow (cfs) (CF) (CF) Q outflow (cfs) (CF) (CF) (cD

0 0 0 0 0.0 0 0 0 0
5 0 0 0 0.0 0 0 0 0

10 0 0 0 0.0 0 0 0 0
15 1 150 150 0.0 150 150 0 0
20 1 300 450 0.0 450 450 0 0
25 2 450 900 0.0 900 900 0 0
30 2 600 1500 0.0 1500 1500 0 0
35 3 750 2250 0.0 2250 2250 0 0
40 3 900 3150 0.2 3120 3120 0 0
45 3 900 4050 0.2 3960 3960 0 0
50 3 900 4950 0.2 4800 4800 0 0
55 3 900 5850 0.2 5640 5640 0 0
60 3 900 6750 0.2 6480 6480 0 0
65 3 900 7650 0.2 7320 7320 0 0
70 3 900 8550 0.9 8063 8063 0 0
75 3 900 9450 0.9 8708 8708 0 0
80 3 900 10350 0.9 9353 9353 0 0
85 2 750 11100 0.9 9848 9848 0 0
90 2 600 11700 0.9 10193 10193 0 0
95 2 600 12300 0.9 10538 10538 0 0

100 2 600 12900 0.9 10883 10883 0 0
105 2 600 13500 0.9 11228 11228 0 0
110 2 600 14100 0.9 11573 11573 0 0
115 2 600 14700 0.9 11918 11918 0 0
120 2 600 15300 0.9 12263 12263 0 0
125 2 600 15900 0.9 12608 12608 0 0
130 2 600 16500 0.9 12953 12953 0 0
135 3 750 17250 0.9 13448 13448 0 0
140 3 900 18150 0.9 14093 14093 0 0
145 3 900 19050 0.9 14738 14738 0 0
150 4 1050 20100 0.9 15533 15533 0 0
155 4 1200 21300 2.0 16311 16311 0 0
160 4 1200 22500 2.0 16923 16923 0 0
165 4 1200 23700 2.0 17535 17535 0 0
170 4 1200 24900 2.0 18147 18147 0 0
175 3 1050 25950 2.0 18609 18609 0 0
180 3 900 26850 2.0 18921 18921 0 0
185 3 900 27750 2.0 19233 19233 0 0
190 3 900 28650 2.0 19545 19545 0 0
195 3 900 29550 2.0 19857 19857 0 0
200 3 900 30450 2.0 20169 20169 0 0
205 4 1050 31500 2.0 20631 20631 0 0
210 4 1200 32700 2.0 21243 21243 0 0
215 5 1350 34050 2.0 22005 22005 0 0
220 5 1500 35550 2.0 22917 22917 0 0
225 5 1500 37050 2.0 23829 23829 0 0
230 5 1500 38550 2.0 24741 24741 0 0
235 4 1350 39900 2.0 25503 25503 0 0

\adobe\HYDROS.XLS 3/3/94
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Hydrology Supplement

Concentration Point 35.5

Incremental Initial Secondary Total
Inflow Cumulative Cumulative True Overflow

Time (min' 100-yr Volume Volume Volume Volume Overflow Volume
Q inflow (cfs) (CF) (CF) Q outflow (cfs) (CF) (CF) (ef)

240 4 1200 41100 2.0 26115 26115 0 0
245 4 1200 42300 2.0 26727 26727 0 0
250 4 1200 43500 2.0 27339 27339 0 0
255 5 1350 44850 3.5 27873 27873 0 0
260 5 1500 46350 3.5 28329 28329 0 0
265 6 1650 48000 3.5 28935 28935 0 0
270 7 1950 49950 3.5 29841 29841 0 0
275 8 2250 52200 3.5 31047 31047 0 0
280 9 2550 54750 3.5 32553 32553 0 0
285 9 2700 57450 3.5 34209 34209 0 0
290 10 2850 60300 3.5 36015 36015 0 0
295 10 3000 63300 3.5 37971 37971 0 0
300 10 3000 66300 3.5 39927 39927 0 0
305 11 3150 69450 3.5 42033 42033 0 0
310 12 3450 72900 3.5 44439 44439 0 0
315 14 3900 76800 5.4 47012 47012 0 0
320 18 4800 81600 5.4 50201 50201 0 0
325 21 5850 87450 5.4 54440 54440 0 0
330 25 6900 94350 5.4 59729 59729 0 0
335 35 9000 103350 5.4 67118 67118 0 0
340 64 14850 118200 7.5 80031 80031 0 0
345 134 29700 147900 7.5 107469 107469 0 0
350 259 58950 206850 9.9 163797 163797 0 0
355 442 105150 312000 12.5 265586 265586 0 0
360 677 167850 479850 17.6 428933 428933 0 0
365 921 239700 719550 23.4 662493 662493 0 0
370 1140 309150 1028700 32.0 963344 963344 0 0
375 1294 365100 1393800 46.5 1316684 1316684 0 0
380 1367 399150 1792950 53.8 1700796 1530195 170601 170601
385 1373 411000 2203950 55.7 1924772 1530195 394577 565178
390 1332 405750 2609700 55.7 1919238 1530195 389043 954221
395 1260 388800 2998500 55.7 1902288 1530195 372093 1326314
400 1170 364500 3363000 55.7 1877988 1530195 347793 1674107
405 1076 336900 3699900 55.7 1850388 1530195 320193 1994300
410 977 307950 4007850 55.7 1821438 1530195 291243 2285543
415 883 279000 4286850 55.7 1792488 1530195 262293 2547836
420 796 251850 4538700 55.7 1765338 1530195 235143 2782979
425 719 227250 4765950 55.7 1740738 1530195 210543 2993522
430 652 205650 4971600 55.7 1719138 1530195 188943 3182465
435 594 186900 5158500 55.7 1700388 1530195 170193 3352658
440 544 170700 5329200 55.7 1684188 1530195 153993 3506651
445 501 156750 5485950 55.7 1670238 1530195 140043 3646694
450 464 144750 5630700 55.7 1658238 1530195 128043 3774737
455 432 134400 5765100 55.7 1647888 1530195 117693 3892430
460 404 125400 5890500 55.7 1638888 1530195 108693 4001123
465 378 117300 6007800 55.7 1630788 1530195 100593 4101716
470 354 109800 6117600 55.7 1623288 1530195 93093 4194809
475 332 102900 6220500 55.7 1616388 1530195 86193 4281002

\adobe\HYDROS.XLS 3/3/94
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Hydrology Supplement

Concentration Point 35.5

Incremental Initial Secondary Total
Inflow Cumulative Cumulative True Overflow

Time (min 100-yr Volume Volume Volume Volume Overflow Volume
Q inflow (cfs) (CF) (CF) Q outflow (cfs) (CF) (CF) (cD

480 311 96450 6316950 55.7 1609938 1530195 79743 4360745
485 293 90600 6407550 55.7 1604088 1530195 73893 4434638
490 276 85350 6492900 55.7 1598838 1530195 68643 4503281
495 260 80400 6573300 55.7 1593888 1530195 63693 4566974
500 246 75900 6649200 55.7 1589388 1530195 59193 4626167
505 232 71700 6720900 55.7 1585188 1530195 54993 4681160
510 221 67950 6788850 55.7 1581438 1530195 51243 4732403
515 210 64650 6853500 55.7 1578138 1530195 47943 4780346
520 199 61350 6914850 55.7 1574838 1530195 44643 4824989
525 189 58200 6973050 55.7 1571688 1530195 41493 4866482
530 179 55200 7028250 55.7 1568688 1530195 38493 4904975
535 170 52350 7080600 55.7 1565838 1530195 35643 4940618
540 161 49650 7130250 55.7 1563138 1530195 32943 4973561
545 154 47250 7177500 55.7 1560738 1530195 30543 5004104
550 147 45150 7222650 55.7 1558638 1530195 28443 5032547
555 141 43200 7265850 55.7 1556688 1530195 26493 5059040
560 136 41550 7307400 55.7 1555038 1530195 24843 5083883
565 131 40050 7347450 55.7 1553538 1530195 23343 5107226
570 126 38550 7386000 55.7 1552038 1530195 21843 5129069
575 122 37200 7423200 55.7 1550688 1530195 20493 5149562
580 119 36150 7459350 55.7 1549638 1530195 19443 5169005
585 116 35250 7494600 55.7 1548738 1530195 18543 5187548
590 114 34500 7529100 55.7 1547988 1530195 17793 5205341
595 112 33900 7563000 55.7 1547388 1530195 17193 5222534
600 111 33450 7596450 55.7 1546938 1530195 16743 5239277
605 109 33000 7629450 55.7 1546488 1530195 16293 5255570
610 107 32400 7661850 55.7 1545888 1530195 15693 5271263
615 104 31650 7693500 55.7 1545138 1530195 14943 5286206
620 101 30750 7724250 55.7 1544238 1.530195 14043 5300249
625 97 29700 7753950 55.7 1543188 1530195 12993 5313242
630 93 28500 7782450 55.7 1541988 1530195 11793 5325035
635 89 27300 7809750 55.7 1540788 1530195 10593 5335628
640 87 26400 7836150 55.7 1539888 1530195 9693 5345321
645 85 25800 7861950 55.7 1539288 1530195 9093 5354414
650 85 25500 7887450 55.7 1538988 1530195 8793 5363207
655 85 25500 7912950 55.7 1538988 1530195 8793 5372000
660 85 25500 7938450 55.7 1538988 1530195 8793 5380793
665 85 25500 7963950 55.7 1538988 1530195 8793 5389586
670 84 25350 7989300 55.7 1538838 1530195 8643 5398229
675 83 25050 8014350 55.7 1538538 1530195 8343 5406572
680 81 24600 8038950 55.7 1538088 1530195 7893 5414465
685 78 23850 8062800 55.7 1537338 1530195 7143 5421608
690 75 22950 8085750 55.7 1536438 1530195 6243 5427851
695 72 22050 8107800 55.7 1535538 1530195 5343 5433194
700 70 21300 8129100 55.7 1534788 1530195 4593 5437787
705 69 20850 8149950 55.7 1534338 1530195 4143 5441930
710 68 20550 8170500 55.7 1534038 1530195 3843 5445773
715 67 20250 8190750 55.7 1533738 1530195 3543 5449316
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Concentration Point 35.5

Incremental Initial Secondary Total
Inflow Cumulative Cumulative True Overflow

Time (min 100-yr Volume Volume Volume Volume Overflow Volume
Q inflow (cfs) (CF) (CF) Q outflow (cfs) (CF) (CF) (cD

720 66 19950 8210700 55.7 1533438 1530195 3243 5452559
725 66 19800 8230500 55.7 1533288 1530195 3093 5455652
730 66 19800 8250300 55.7 1533288 1530195 3093 5458745
735 67 19950 8270250 55.7 1533438 1530195 3243 5461988
740 67 20100 8290350 55.7 1533588 1530195 3393 5465381
745 68 20250 8310600 55.7 1533738 1530195 3543 5468924
750 69 20550 8331150 55.7 1534038 1530195 3843 5472767
755 70 20850 8352000 55.7 1534338 1530195 4143 5476910
760 70 21000 8373000 55.7 1534488 1530195 4293 5481203
765 69 20850 8393850 55.7 1534338 1530195 4143 5485346
770 67 20400 8414250 55.7 1533888 1530195 3693 5489039
775 65 19800 8434050 55.7 1533288 1530195 3093 5492132
780 62 19050 8453100 55.7 1532538 1530195 2343 5494475
785 60 18300 8471400 55.7 1531788 1530195 1593 5496068
790 59 17850 8489250 55.7 1531338 1530195 1143 5497211
795 58 17550 8506800 55.7 1531038 1530195 843 5498054
800 58 17400 8524200 55.7 ·1530888 1530195 693 5498747
805 58 17400 8541600 55.7 1530888 1530195 693 5499440
810 58 17400 8559000 55.7 1530888 1530195 693 5500133
815 59 17550 8576550 55.7 1531038 1530195 843 5500976
820 59 17700 8594250 55.7 1531188 1530195 993 5501969
825 59 17700 8611950 55.7 1531188 1530195 993 5502962
830 59 17700 8629650 55.7 1531188 1530195 993 5503955
835 59 17700 8647350 55.7 1531188 1530195 993 5504948
840 59 17700 8665050 55.7 1531188 1530195 993 5505941
845 59 17700 8682750 55.7 1531188 1530195 993 5506934
850 59 17700 8700450 55.7 1531188 1530195 993 5507927
855 58 17550 8718000 55.7 1531038 1530195 843 5508770
860 56 17100 8735100 55.7 1530588 1530195 393 5509163
865 54 16500 8751600 55.7 1529988 1529988 0 5509163
870 52 15900 8767500 55.7 1529181 1529181 0 5509163
875 50 15300 8782800 55.7 1527774 1527774 0 5509163
880 49 14850 8797650 55.7 1525917 1525917 0 5509163
885 49 14700 8812350 55.7 1523910 1523910 0 5509163
890 49 14700 8827050 55.7 1521903 1521903 0 5509163
895 50 14850 8841900 55.7 1520046 1520046 0 5509163
900 52 15300 8857200 55.7 1518639 1518639 0 5509163
905 53 15750 8872950 55.7 1517682 1517682 0 5509163
910 53 15900 8888850 55.7 1516875 1516875 0 5509163
915 53 15900 8904750 55.7 1516068 1516068 0 5509163
920 52 15750 8920500 55.7 1515111 1515111 0 5509163
925 50 15300 8935800 55.7 1513704 1513704 0 5509163
930 48 14700 8950500 55.7 1511697 1511697 0 5509163
935 47 14250 8964750 55.7 1509240 1509240 0 5509163
940 45 13800 8978550 55.7 1506333 1506333 0 5509163
945 45 13500 8992050 55.7 1503126 1503126 0 5509163
950 44 13350 9005400 55.7 1499769 1499769 0 5509163
955 44 13200 9018600 55.7 1496262 1496262 0 5509163
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Concentration Point 35.5

Incremental Initial Secondary Total
Inflow Cumulative Cumulative True Overflow

Time (min\ 100-yr Volume Volume Volume Volume Overflow Volume
Q inflow (cfs) (CF) (CF) Q outflow (cfs) (CF) (CF) (cD

960 44 13200 9031800 55.7 1492755 1492755 0 5509163
965 44 13200 9045000 55.7 1489248 1489248 0 5509163
970 44 13200 9058200 55.7 1485741 1485741 0 5509163
975 44 13200 9071400 55.7 1482234 1482234 0 5509163
980 44 13200 9084600 55.7 1478727 1478727 0 5509163
985 44 13200 9097800 55.7 1475220 1475220 0 5509163
990 44 13200 9111000 55.7 1471713 1471713 0 5509163
995 44 13200 9124200 55.7 1468206 1468206 0 5509163

1000 44 13200 9137400 55.7 1464699 1464699 0 5509163
1005 45 13350 9150750 55.7 1461342 1461342 0 5509163
1010 45 13500 9164250 55.7 1458135 1458135 0 5509163
1015 46 13650 9177900 55.7 1455078 1455078 0 5509163
1020 46 13800 9191700 55.7 1452171 1452171 0 5509163
1025 47 13950 9205650 55.7 1449414 1449414 0 5509163
1030 48 14250 9219900 55.7 1446957 1446957 0 5509163
1035 49 14550 9234450 55.7 1444800 1444800 0 5509163
1040 51 15000 9249450 55.7 1443093 1443093 0 5509163
1045 52 15450 9264900 55.7 1441836 1441836 0 5509163
1050 54 15900 9280800 55.7 1441029 1441029 0 5509163
1055 55 16350 9297150 55.7 1440672 1440672 0 5509163
1060 56 16650 9313800 55.7 1440615 1440615 0 5509163
1065 55 16650 9330450 55.7 1440558 1440558 0 5509163
1070 53 16200 9346650 55.7 1440051 1440051 0 5509163
1075 50 15450 9362100 55.7 1438794 1438794 0 5509163
1080 47 14550 9376650 55.7 1436637 1436637 0 5509163
1085 45 13800 9390450 55.7 1433730 1433730 0 5509163
1090 42 13050 9403500 55.7 1430073 1430073 0 5509163
1095 40 12300 9415800 55.7 1425666 1425666 0 5509163
1100 38 11700 9427500 55.7 1420659 1420659 0 5509163
1105 37 11250 9438750 53.8 1415486 1415486 0 5509163
1110 35 10800 9449550 53.8 1410146 1410146 0 5509163
1115 34 10350 9459900 53.8 1404356 1404356 0 5509163
1120 33 10050 9469950 53.8 1398266 1398266 0 5509163
1125 34 10050 9480000 53.8 1392176 1392176 0 5509163
1130 35 10350 9490350 53.8 1386386 1386386 0 5509163
1135 37 10800 9501150 53.8 1381046 1381046 0 5509163
1140 39 11400 9512550 53.8 1376306 1376306 0 5509163
1145 40 11850 9524400 53.8 1372016 1372016 0 5509163
1150 41 12150 9536550 53.8 1368026 1368026 0 5509163
1155 40 12150 9548700 53.8 1364036 1364036 0 5509163
1160 39 11850 9560550 53.8 1359746 1359746 0 5509163
1165 37 11400 9571950 53.8 1355006 1355006 0 5509163
1170 34 10650 9582600 53.8 1349516 1349516 0 5509163
1175 32 9900 9592500 53.8 1343276 1343276 0 5509163
1180 31 9450 9601950 53.8 1336586 1336586 0 5509163
1185 30 9150 9611100 53.8 1329596 1329596 0 5509163
1190 29 8850 9619950 53.8 1322306 1322306 0 5509163
1195 29 8700 9628650 53.8 1314866 1314866 0 5509163
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Concentration Point 35.5

Incremental Initial Secondary , Total
Inflow Cumulative Cumulative True Overflow

Time (min 100-yr Volume Volume Volume Volume Overflow Volume
Q inflow (cfs) (CF) (CF) Q outflow (cfs) (CF) (CF) (cf)

1200 29 8700 9637350 53.8 1307426 1307426 0 5509163
1205 29 8700 9646050 53.8 1299986 1299986 0 5509163
1210 29 8700 9654750 51.7 1292864 1292864 0 5509163
1215 30 8850 9663600 51.7 1286210 1286210 0 5509163
1220 31 9150 9672750 51.7 1279856 1279856 0 5509163
1225 32 9450 9682200 51.7 1273802 1273802 0 5509163
1230 33 9750 9691950 51.7 1268048 1268048 0 5509163
1235 34 10050 9702000 51.7 1262594 1262594 0 5509163
1240 35 10350 9712350 51.7 1257440 1257440 0 5509163
1245 34 10350 9722700 51.7 1252286 1252286 0 5509163
1250 33 10050 9732750 51.7 1246832 1246832 0 5509163
1255 32 9750 9742500 51.7 1241078 1241078 0 5509163
1260 30 9300 9751800 51.7 1234874 1234874 0 5509163
1265 29 8850 9760650 51.7 1228220 1228220 0 5509163
1270 28 8550 9769200 51.7 1221266 1221266 0 5509163
1275 27 8250 9777450 51.7 1214012 1214012 0 5509163
1280 28 8250 9785700 51.7 1206758 1206758 0 5509163
1285 28 8400 9794100 51.7 1199654 1199654 0 5509163
1290 29 8550 9802650 51.7 1192700 1192700 0 5509163
1295 30 8850 9811500 51.7 1186046 1186046 0 5509163
1300 31 9150 9820650 49.2 1180058 1180058 0 5509163
1305 31 9300 9829950 49.2 1174586 1174586 0 5509163
1310 32 9450 9839400 49.2 1169264 1169264 0 5509163
1315 32 9600 9849000 49.2 1164092 1164092 0 5509163
1320 32 9600 9858600 49.2 1158920 1158920 0 5509163
1325 32 9600 9868200 49.2 1153748 1153748 0 5509163
1330 32 9600 9877800 49.2 1148576 1148576 0 5509163
1335 32 9600 9887400 49.2 1143404 1143404 0 5509163
1340 30 9300 9896700 49.2 1137932 1137932 0 5509163
1345 29 8850 9905550 49.2 1132010 1132010 0 5509163
1350 28 8550 9914100 49.2 1125788 1125788 0 5509163
1355 27 8250 9922350 49.2 1119266 1119266 0 5509163
1360 26 7950 9930300 49.2 1112444 1112444 0 5509163
1365 25 7650 9937950 49.2 1105322 1105322 0 5509163
1370 24 7350 9945300 49.2 1097900 1097900 0 5509163
1375 24 7200 9952500 49.2 1090328 1090328 0 5509163
1380 23 7050 9959550 49.2 1082606 1082606 0 5509163
1385 23 6900 9966450 49.2 1074734 1074734 0 5509163
1390 23 6900 9973350 49.2 1066862 1066862 0 5509163
1395 23 6900 9980250 46.5 1059408 1059408 0 5509163
1400 23 6900 9987150 46.5 1052373 1052373 0 5509163
1405 23 6900 9994050 46.5 1045338 1045338 0 5509163
1410 24 7050 10001100 46.5 1038453 1038453 0 5509163
1415 24 7200 10008300 46.5 1031718 1031718 0 5509163
1420 25 7350 10015650 46.5 1025133 1025133 0 5509163
1425 25 7500 10023150 46.5 1018698 1018698 0 5509163
1430 26 7650 10030800 46.5 1012413 1012413 0 5509163
1435 27 7950 10038750 46.5 1006428 1006428 0 5509163
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Concentration Point 35.5

Incremental Initial Secondary Total
Inflow Cumulative Cumulative True Overflow

Time (min 100-yr Volume Volume Volume Volume Overflow Volume
Q inflow (cfs) (CF) (CF) Q outflow (cfs) (CF) (CF) (cD

1440 28 8250 10047000 46.5 1000743 1000743 0 5509163
1445 28 8400 10055400 46.5 995208 995208 0 5509163
1450 28 8400 10063800 46.5 989673 989673 0 5509163
1455 27 8250 10072050 46.5 983988 983988 0 5509163
1460 25 7800 10079850 46.5 977853 977853 0 5509163
1465 23 7200 10087050 46.5 971118 971118 0 5509163
1470 20 6450 10093500 46.5 963633 963633 0 5509163
1475 18 5700 10099200 46.5 955398 955398 0 5509163
1480 16 5100 10104300 43.0 947078 947078 0 5509163
1485 14 4500 10108800 43.0 938672 938672 0 5509163
1490 13 4050 10112850 43.0 929816 929816 0 5509163
1495 12 3750 10116600 43.0 920660 920660 0 5509163

S= 10116600 5509163
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RUN DATE 11f22!1993 TIME 15:05:2S ~
~ ~

J*JJ~~~*i~*J~J~~~~*~i~~~i*i~*Ji~+i*~i~y1f

J DAVIS, CALIFORNIA 95616 J
t (916) 756-1104 *
J *
Jt*it~iJ*lt~lt~il~t1tJt*tJtll~ttti~ftit

x nXHU xnn :<

• X X X X XX
1. :< r. ~: X
nuxu nn X ;(Xu:< X
X X X X X
X X X X X f.
X X uxnH xxux :<XI.

• THiS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-l KNOW~ AS HECI (JAN 731. HEC1GS, HECIDB. AND HECIKW.

• LI~IE

1
2
3

HEC-l INPUT

ID ••••.•• 1••••••• 2.•••••• 3••••••• 4••••••• 5••••.•• 6••••..• 7.•.••• •e 9•••••• 10

ID LITTLE DEER VALLEY CONCEPTUAL DRAINAGE STUDY
ID 100 YEAR - 2~ HOUR TYPE IIA STORM DISTRIBUTION
1D FILE NAME B6S1GO (AREA 6, CASE 5, 24 HOUR STORMl

FAGE 1

HEC-l INFUT

KKCP6A-COMBINE 6.1+6.2+6.5
KM EXISTING 45-FI TRAf CHANNEL
He 3

Kr.: DA6.3
KM fROPOSED CROSSI~G

KM UNDER LOOf FROM 39TH TO 42R~ AVE
SA .36gg
LS 0 e.;
lJn 0.6.g

KK DA6.S0
KM PROPOS En 17-Fi TRAP CHANMEL
KM ALDNG HAPPY VALLEY ROAD
SA .3125 :
LS 0 77 .
un 9- '13

KK DAb.2
K~ PROPOSED 20-ri TRAP CHANNEL DO~NSTREAM

K~ OF EASIN 6.1
BA .3266
LS 0 76
un 1. 02

63
4

62
.G045

50
1

300

-1
.05 24{)O
12 24

1

BAf CHMI~EL

.I}I)'; .009 .010 .013 .•.. c .0'=:1 ~O23 .0.32 .044• \) L ,

.1Cf O •.~60 .7 45 .776 .eoo .~l6 .g30 .2.10 .55:)

.B68 .en .8B4 .891 .900 .905 Q' .~ .919 .9a•• L_

.934 9:;9 9' .• .95C' •9~,g 361 .963 .969 .C?71. ~.,

.979 ,1'31 .985 •<?ss· .991 .9S·3 .996 1. ljQO

82

STOR
.05

11

.057

.361

.930

.974
o

0.36

KKCP6.1)6.2-ROUTING
K~ FROPOSED 26-FT
KM UNL {NEe'
RS 1
RC .05
R:< 10
RY 4

P·•".
PC
PC
PC
LS
un

*DIAGRAM
IT 5
IN 30
IO 5

KK L'A6.1
BA 0.36&8
?B 4.1
PC 0

30
31
32
33
34
35

36
37
38

4
5
6

7
e
9

10
11
12
13
14
15
Ib

17
13
19
20
21
22
23

24
25
26
27
23

Hi FREE Hi

•

•

•

•

•

•
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• 45
46
H
48
49
50

KKCPb.3)b.Jl-RGUTiNG
K~ NATURAL ~ASH

R5 1 STG~ -1
RC •Ct 4 .04 .04
RX 10 20C< 300
RY 12 1t;' 9

150G
306

6

.010
316

.b
322

9
420

10
620

12

•
51
S2
53
54

S5
56
57
53

KK DAb.:!!
SA .0721
LS 0 74
VIi 0.b7

KK 6.4
E:A. .0953
LS 0 n
un 1.0

•

•

S9
.~O

61
62
6.3

64
65

66
b7
63
69

70
71

KKCP6A-COKBINE 6.2+6.3+6.4
KM EXISTING 45-FT TRAP CHANNEL
KM EXISTING CULVERT UNDER HAPPY VALLEY ROAD
K~ TO UPLAND HILLS DEVELOPMENT
HC 3

KK ~~EALL

HC 2

i{K L'A6.6
SA 0.1".:'5
LS 0 75
UD 1. 21

KKCP6.6-COMSINE 6~+6.6
HC 2.

30S31)7
4

.004
294

1

1400
214

1

25

-1
.05
202

4

STOR
.os
201

RC .os
R1 200
RY 4

KK 6.S!
8,\ .2:7.g
'" 0L..:l

UD 0.92

KKCP6.6)6.5-RGUTiNG
KM fRO?QS~D £O-FT TRAP CHANNEL
Ki1 tJ~IL HlE!)
RS 1

79
eo
al
B2

72
73
74
75
76
77
78

•

•
e.3
84

LINt

KKCP6.S:COMBINE 6.6+6.5
HC 2

HEC-1 INFUT

:D ••••••• 1••••••• :2 ••••••• 3••••••• ~ ••••••• '5 ••••••• 6•••• ••• 7.••.••• e 9 ••.•.. 10

FAGE .]

as
e·~
BY
ae
89

KKCP6.'5)6.7A-ROUT[~G
RS 1 STDR . -1
RC .035 .022 .035
R~ eo 81} 100
RY 11 10.5 10

17(;f; .001e
124 20.1

4 4 10
3"25

10.5
42'5

11

KK CP6.0COMBINE 6.7+6.5
KG 1 2
K~ CUL1E2T UNDER PINNACLE PEAK ROAD
H': :2
II

K~6.7Ai6.7-ROUTING

KI1 FROI1 OUTLET OF CHMWEL TO P.P. RD.
RS 1 STOR -1
He .04 .04 .04 1000 .004
RX 200 300 400 500 600
RY 11 11) 9 e e

•

•

'1·0
91
92
93
94
95

96
97
93
99

100
101
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103
104

KK (tAb. 7
BA .::::59
LS 0
ltD •.34

14

700
9

eoo
10

900
11
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7
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V
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(---)1 DIV~~SIQN OR PUMP FLOW

({---l RETURN OF DIVE~rED OR PUMPED FLGW

•



•

24 D~6.50

30 DA6.2

· . .
36 GP6A-GOM. 'II 'II " 'II " ..

•

•

•

•

39

45

51

59

70

72

79

~'A6 .3
V
V

I:P6.3>b.

6.4

. . .
CP6A-COM .•.••..•..••.•..•.••..•.

· .
NE ••••••••••••

· .
CPb.6-CD ••••••••••••

'I
Ii

CP6.·J>6.

6.51

· .
CP6.5-CO .•.•..•••...

Ii

•

•

•

:;
>;'5 I:P6.5>~.

I)

V
90 b.7A>6.7

% DAb.7

· .100 CP6.v ..

(Iltl RUNOFF ALSO CO~PUTED AT THIS LOCATION
1~1~~I~~I~~lttit~lf~lt~ftfl~~ltff~flt~ltl*

.) *
* FLOOD HYDRGGRAPH P~CKAGE (HEC-li *
t SE?TE1'\&ER 1990 *
J VERSION 4.0 t
.) i

f RUN DATE 11/22/1993 TI~E 15:05:28 I
t J

f~Jt~tllftltllilltfltl~*i~tl~ftlltltftJf*

LITTLE DEER VALLEY CONCEPTUAL DRA[NA~E STUDY
100 YEAR - 24 HQUR TYPE [IA STOR~ DISTRIBUTION
FILE NAME B65100 (AREA 6, CASE 5, 24 HOUR STORM)

tltJlf~ltJfflltlt*~lftfftff'fffltflillf

J t

t U.S. ARMY CORPS OF ENGINEERS I
+ HY~ROLOG:( ENG:NEE~ING CE~TE~ f

+ 609 SECOND SiR~Ei t
I DAViS, CAL!FGRNiA 95616 i
J (9161 756-1104 I
t
tt11;ftllfflltltlllllJlfttlfflllllfllft

6 IO OUTPUT CO~TROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
GSCAL O. HYuROGRAPH PLOT SCALE

•

•

H'{D~QGRAPH iI/'tE
~IMIN

IDATE
ITIME

W~

NDDATE
-1'(~nME

T;'::~':-

DATA
~ "INUTES I~ COMPUTATION I~T~~VAl
Q STARTING ~ATE

0000 STARTI~G TIME
300 NUM8ER OF HYuROGRAPH aRDI~ATE5

2 0 ENDING DArE
.. f.'05J . E:\lUrN;~ T·!K: .

;':. :,..:~;-,.~=,,: ... ,~,..
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• COMPUTATION INTERVAL .oa HOURS
TOTAL TIME BAEE 24.92 HQURS

•

EN1~LISH UNITS
ORA WAGE AREA
PRECIPiTATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURF~CE Al':EA
TEMPERATUI':E

seUARE M!LES
INCHES
FEET
CUEIC FEET PER SECOND
ACRE-fEET
ACRES
DEGREES FAHRENHEIT

III til Iff Itf fil III til ftt til Ifi Itt tlf Ilf ill ftl tff tft til III Iii III tfl It I I~I ttl fll fft Itt tfl 1ft til tit Ilf

OUTPUT CONTROL VARlABLE3
IFRNT 1 PRWT CGt-lTRGL
IPLOT 2 PLOT CO~iROL
GSCAL O. HYJRGGRAPH PLOT SCALE

CULVERT UNCE~ PINNACLE PE~K RO~D

• 101 KG

1-}J-}HtfH'H'H
I f

'I C1'6.0 f
I f

IHtIHHf'H'tt

COMBINE 6.7~6.5

•
101 HC HfDROGR~PH CO~BINATION

ICOMP 2 NUMBER OF HYDRGGRA?HS TO CO~8I~E

•

•

•

•

•

•

Iftfftllllttlltltllfflttff1ttftlflltifitffffftl4tlftfftfffltf'fltffflttflffffflftfffflffftlftfifll!lfltltltfttfltllltfttf4i~ft1ltlt

H'{!)RCGRAPH AT STATI0N CF'6.0
S:jl1 Of 2 HYDROGRAPHS

Jfitftltittttfittiiti~tlttttfttftlfltf'lftftlffttlittfIttt.tlltttitttlttlftttltittfltftfittt*ll*tfllfftttlfftlttttffttttlfltttttllt

I I
"*L'A XON HRP\N OR!} FLGw I r\A 11QN H;;:~N OR:' FLOW I DA !'lON HR:-IN OR!) FU~~ t ~A MON HR1'lN ORu FLOw

,l f t
1 OO~<O 1 O. "*

06~5 76 iiB. :l 1210 1"" 3.i, t 1845 226 "'"J..n ,Jv.

1 0005 Q. t 06":0 77 373. t 1235 1~2 ':-t, '} 1850 227 53.
1 0010 3 Co. t 06::'5 fa 1015. t 1240 152 i 1255 2-:l il 5~.~_. '-v

1 0015 4 0. I 06~0 79 116;) " t 12~5 154 at. i 1900 229 5~.

1 0020 5 1.
"*

0635 gO 126.3. I 1250 IS5 ao. t 1905 230 c;<
~ ...

1 0025 6 1. I 0640 21 1::!24 " I 1255 l q i~. i 1910 231 53.
1 0030 "T

Co. I a6~5 a2 134:]. I 13;10 1"7 I,', I 1915 232 51.:
1 0035 e 2. :l 06:i} a~ 132=: . 1:!;:'~ I"" 0': . i 1920 2"J"J ...,

1 .... e "i,

1 OO~O S 2. I D6:5 24 1279, I l~!O 15:- i 1".~'" 234 "t.'., .. ,.:. ..;

1 0045 10 2. I 07CO 85 1225. t P'''' ItO ....:.. '} 1930 235 "-~1,J .."'.
1 OCt5:) 11 Co. 07C~5 26 1!b2. t 1320 161 h. I 1935 236 43.
1 0055 12 2. :} 07~0 87 109b. i 1325 162 76. I 1940 237 oF
1 0100 13 2. I 071-:; Be 1025. I 1330 163 76. I 1945 23e .,..:.,
1 0105 14 2. t 0720 as· 954. t 13-15 16.1 76. i 1950 239 41-
1 0110 15 2. I Ijr~s 9C< 8B5. t 1340 165 76. I 1955 2~l) H.
1 0115 16 2;. t 0730 ::)' S19. I l.:HS 166 .,'" i 2000 241 H.,( 1- •

1 0120 1"' ~. t 1 0735 92 -'='= :1 1230 16i 71 • t 1 2C«<5 242 41." /.,;- .
1 0125 le 2. J 1 07~O 9.3 6~~. J 1355 163 7' i 1 2010 243 41.• +.

1 0130 19 1. t 1 0;.+5 94 642. I 14C:0 16·9 ;.j. t 1 2015 244 41.
1 0135 20 1- t 1 075:j 95 591. I 14G5 170 "T- '} 1 2020 245 P/';.

1 0140 21 1. I 1 0755 96 544. t 1410 171 72.. t 1 2025 246 4·;:
1 0145 22 2. t 1 08GO 97 502. t 1415 172 71- t 1 2030 247 4·;:
1 0150 23 .~ ,. 1 0205 9~ 468. t 1420 173 7C,. t 1 2035 248 42 .c..
1 0155 ". .~ J 1 02~O 99 436. I 14:25 17.1 ti~. t 1 20~O 249 Pc."t Co.

1 0200 25 2- ,.
u~15 11}0 405. t 14.30 liS 6i. i 1 2045 250 41.

1 0205 26 2. i Oa20 101 377. t 14.35 In 66. I 1 2050 251 39.
1 0210 27 :2:. it 0525 102 352. t 1440 177 66. I 1 2055 252 38.
1 0215 28 2. * Oa30 103 31 .;' I 1445 In 66. t 1 2100 253 37.
1 0220 29 3. t 0235 104 313. + 1450 17~· 67. I 1 2105 254 36-
1 0225 3;:! 3. ,} 02.10 105 295. I 1'C;~ 130 6i. I 1 2110 255 ':Ci •• "t ....~

1 0230 31 3. ,I 02*5 106 277. t 1500 181 67. t 1 2115 256 3b.
1 0235 32 3. * oaso le'7 261. 1505 p.;: 67. I 1 2120 257 3i.
1 0240 33 3. J 0355 lOB 2' .: f 1510 p-:: 66. J 1 2125 253 38."v.

1 0245 34 3. ot 0'7!:0 10·~ 2J2. t 1515 124 65. t 1 21.;0 259 3e.
1 0250 35 .j. it 09C<5 11C< 220. t 1520 185 6~. t 1 2135 260 3::·
1 0255 36 3. * 0910 111 209. -l 1525 12-6 62. I 1 2140 261 39.
1 0300 37 2. t OS15 112 In. t 15.30 187 61. I 1 2145 262 39.
1 0305 3~ ~.

"*
O'~2CI 113 139. I 1535 13& 6;: . t 1 2150 2&3 3::

1 0310 39 2. t 0925 114 lSO. J 15*0 let< c;- J 1 2155 2H 39..... -r.
1 0315 40 3. f 0920 115 172. ~ 1:45 190 5~.

"* 1 2200 265 39.
1 0320 41 .3. '.} 0·i35 116- 165. t 1::0 1"1 5;;;. t 1 22('5 266 3:; .7.

1 0325 42 J O~.!G 117 16~} . i 1555 192 51. t 1 2210 2·~7 3e.
1 0330 43 4. J 0-'''' 112 155. ISGO rn t 1 2215 266 36.'-.J ~~.

1 0335 « .
~ O~.:Q 11~ ,"'- 16C'5 194 ::. 't 1 2220 ;'~~ ]7 •'!.



•

•

•

•

•

1 0335 44 4. .. ·1 ·---·0950 -i 1f1 ·-150. ·4 ---I _. ·l605 -194 58. .- 4 ·1 2220 269 . 37.
1 0340 45 4. 4 1 0955 120 145. I 1 1610 195 58. I 1 22:25 27C' 36.
1 0345 46 4. I 1 1000 121 141. I 1 ·1615 196 57. I 1 2230 271 3b.
1 0350 47 4. .. 1 1005 122 137. t 1 1620 197 57. t 1 2235 272 35.
1 0355 48 4. I 1 1010 123 133. t 1 1625 198 57. I 1 2240 273 35.
1 0400 49 4. I 1 1015 124 129. I 1 1630 199 56. t 1 2245 274 35.
1 0405 50 4. I 1 1020 125 125. I 1 1635 200 56. I 1 2250 275 34.
1 0410 51 4. .. 1 1025 126 121. f 1 1640 21)1 56. t 1 2255 276 34.
1 0415 S2 4. I 1 1030 127 117. I 1 1645 202 56. I 1 231;0 277 34.
1 0420 53 5. I 1 1035 128 114. I 1 1650 203 56. I 1 23Q5 2n 34.
1 0425 54 5. I 1 1040 129 112. t 1 1655 204 56. I 1 2310 2H 34.
1 0430 55 6. .. 1 1045 130 111. I 1 1700 205 56. I 1 2315 281) "Ie

'"'~.

1 0435 5b b. .. 1 1050 131 109. I 1 1705 206 57. I 1 2320 2S1 31.
1 0440 57 7. f 1 1055 132 108. I 1 1710 207 57. f 1 2325 282 :n.
1 0445 58 7. I 1 1100 13.3 107. I 1 1715 208 sa. t 1 2330 28.1 33.
1 0450 59 "T t 1 1105 134 106. I 1 1720 2r,·;; 59. I 1 2335 2S4 oJoJ.I.

1 0455 bO 7. f 1 1110 135 104. f 1 1725 211; 6il. I 1 2340 2aS 33.
1 0500 61 8. t 1 1115 136 102. I 1 1730 211 61. I 1 2345 2eb 33.
1 051)5 62. e. I 1 112.0 rn 99. f 1 1715 212 61. I 1 2350 2al 33.
1 0510 63 'i". f 1 1125 138 97. f 1 1740 213 61. f 1 2355 2ae 33.
1 0515 6-+ II. I 1 1110 139 94. '} 1 1745 214 61. '} 2 0000 2°~· 33.w.

1 0520 65 13. .. 1135 140 9.3. I 1 1750 215 6!" 'f 2 OO;}5 290 3.1.~..
1 0525 66 1:~. :l 1140 141 91. J 17:;5 21.t, 59. i 2 (1)10 291 .JoC:.
1 0530 67 lB. '} IH5 142 %. i 1800 217 5.~. I 2 0015 2Q·~ 31.
1 0:35 U. 24. * 1150 143 80 'f 1305 21~ 5£.. 11 2 0020 293 29.
1 0540 69 45. l 1155 I" ea. I 1810 219 5g, 'I 2 0025 294 2£.., ..
1 0545 70 95. * 12:)0 14'3 87. l 1815 220 =~ t c 0030 295 2·b.";1.

1 0550 71 181. l 120.5 146 e~. t 1820 221 57. i OO.~5 296 25.
1 0555 n 302. J 1210 147 86. 11 1325 22'2 5.~ . :,} 2 0040 297 ... ;:

Cj,

1 0600 73 H7. t 1215 148 85. t 1830 22.3 5:. t 2 0045 29.13 ."":.A:
""t,

0605 H 5S5. l 12·20 IH SSt t 1815 22.1 54. 'I 2 0050 299 ....
':"t,

0610 75 695. '! In5 150 84. t 1840 2·)<; 53. 'I 2 0055 300 24.-oJ

t f j

ilttIJ!!J~llttttIJtll.iitlttllt~tttJ~~ttttit'fll ..tllttl~tttltttltlttlittltltttttttilttlttIIJtltfftjttl!tltttltlltltttlttltlttlttli11

(CFSI (HRi
6-HR

CUMULATIVE AREA :

~AXIMUM AVERAGE FLOW
24-HR 72-HR

136.
2.0013

2EO.

24.92-HR

136.
2.043

2eO.

141.
c.N2
280.

·2.57 sa I'll

442.
1.600
219.

(CfSi

(rNCHESi
(AC-Hi

TIME:

6.751340.

?EAK FLOw

•
STATIO~ CP6.0

Wi OUTFLOW
400. 60l}. 1000. 1400. o. o. o. o. o.

•

•

•

•

C'AHl\MN PER
10000 10---------.---------.---------,---------.---------.---------.---------.---------.---------.---------.---------.---------
10005 20
10010 30
10\115 40
101;20 ';0
10025 60
10C'30 70
10035 eo
10040 110
10045 100
10050 110
10055 120
10100 130
10105 140
10110 150
10115 160
10120 170
10125 leo
10130 190
10135 200
10140 210
10145 220
10150 230
10155 240
10200 250
10205 2bO
10210 270
10215 2,s0
10220 290
10225 300
10230 310
10235 320
10240 330
10245 340
10250 350
10255 360
10300 370

- -lO'}{)5- .3eO - - .
1031C' 3:·~

•



•

;.. RilNJ"F SUM11~RY
FLOII HI CU~IC F~C:T PE~ sc:;:mm

ENE IN HOURS, AR~A IN S&!JARE ~iL£S

?E;;P~ TIME OF AVERAGE FLOIl FOR MAXIMUM PERIOD BASiN MAXIl'lUi'l Trl1E OF
GPERATrml STATION FLOW F'EAK AREA STAGE MAX STAGE

6-HOUR 2H'{QUR 72-HOUR

HYDfi:OGRAPH AT
C'A6.1 449. 6.25 74. 23. 22. .37

• fi:OUTED TO
Cpo.Db. 390. 6.33 73. 23. 22. ,.,.

.~I

4.00 6.33

HYDROGRAPH AT
DAb.50 158. 6.92 50. lb. 15. .31

HYDROGf':APH AT
DAb.2 147 • 7.00 50. lb. 15. .33

e .3 COMBiNED AT
CP6A-CDM 579. 6.50 ~"T? 54. 52. 1.01., _'&

HYDROGRAPH AT
DAb.3 313. 6.58 76. 23. 23. .37

ROUED iO
C1'6.3>5. 310. b.b7 76. 23. 23. .37

9.02 6.67

e+ HYDRO GRAPH AT
DA6.31 43. 6.58 11. 3. 3. .OB

HYDROGRAPH AT
6.4 43. 7.00 lb. 5. ~ .10oJ.

... COMSfNED AT
CP6A-COM 395. 6.67 103. 32. 31. <:.......

2 CQMEiIlEli AT
.+ NE 960. b.58 275. 8b. e3. 1.55

HYDfi:OGRAPH Ai
DAb.6 47. 7.25 18. 6. 6. .13

2 COMBINED AT
CPb.6-CO 988. b.5B 293. 92. 89. 1.68

ROUTED TO
+ CP6.b)6. 979. 6.b7 292. 92. g8. 1.b8

.+ 3.98 6.67

HYDRO GRAPH AT
+ 6.51 164. 6.83 50. 16. 15. .26

2 CGMBHiEli AT
CPb.5-CO 1137. 6.67 341. 107. 103. 1. 93

ROVTED TO
+ C?6.S>6. 1130. 6.75 340. 107. 103. 1. 93
+ 6.53 6.75

• ROVTED TO
+ 6.7A>6.7 111a. b.33 338. 107. 103. 1. 93
+ 9.62 6.83

HYDRO GRAPH AT
DA6.7 654. b.17 109. 34. 33. .64

2 COMBUlED AT
; + C?6.0 1340. 6.75 442. 141. 136. 2.57;.
!

HI NORMAL END OF HEC-1 iH

.
j
j

ie
1
j
I

•



- . ..;.~ ... :~

•
~ DAVIS, CALIfORNIA 95616 ~

f (9161 756-1104 I

; *
1*'Jliillt"ff*ffttl*lf411411'1~*lllil*

•

x
n

X
X
X
X

Xx:<

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-l KNOWN AS HECI (JA~ 731, HECIGS, HE~lD3. A~D HECIKW.

HEC-l INFUT PACE 1

10 ••••••• 1••.•••• 2••••.•• 3••.•.•• 4••••••• 5••••.•. 6••••••• 7••••••• 8 •.••••• 9••.•.. 10

HEC-l INFUT

10 ••••••• 1••••••• 2••••••• 3••••••• 4••••••• 5 ••••••• 6••••••• 7•••• ••• e..•..•.9•••••• 10

ID -LITTLE DEER VALLEY CONCEPTUAL tRAINAGE STUDY
ID 2-YEAR - 24 HuUR TY?E IIA STORM DISTRIBUTION
IIi fILE NAME B652 (AREA 6, f.ASE 5, 24 HQUR STQRM~

PAGE :2

64
4

63
4

62
4

300o

-1
.05 241)0

12 . 24
4 t

TRAP CHANNEL

.005 .009 .010 .013 .019 C..~l ,023 .032 .Oq

.100 .660 .745 .776 .BOO .816 .330 .340 .8:0

.863 .e18 .a84 .891 .900 .%5 .912 .'119 ,923

.93.1 .939 .944 .95(' .952 .961 .963 •-~69 .Gil
•97~ .981 •ge5 .939 .~71 .99-3 .996 1 ,,~jOO

82

STOR
.OS

11
4

DAb.t
.3638
1.44

o
.057
.361
.930
,974

o
0•.36

K~CP6.1>6.2-ROUTING

K~ PROPOSED 26-FT
KM UNLINE!i
RS 1
RC .Q5
RX 10
RY 4

KK liAb.3
K~ PROPOSED CROSSING
KM UNDER LOOP FRCM 39TH TO 43RQ AVE
BA .36eB
LS 0 33
lJD 0.6:3

KK DAb.SO
K~ PROPOSED 17-FT TRA? CHANNEL
K~ ALmlG HAPFY VALLEY ROAD
SA .3125
LS 0 77
UD 0.93

KK liAb.2
Kl'I PROPOSED 20-~T TRAP CHANNEL DO~NSTREA~

Kl'I OF BASIN b.l
BA .3266
LS 0 7b
un 1.(i2

KKCP6A-COMB INE 6.1 +6. 2+b.5
Kl'I EXISTING 45-FT TRAP CHANNEL
HC 3

tDIAGRAM
IT 5
IN 30
10 5

KK
BA
PC:
Pf.
P,·'.
PC
P·''.
FC
LS
Vi)

LINE

1

• 2
3

fH FREE HI

4
5
6

7
8

• 9
10
11
12
13
14
1-5
16

t7
18• 19
20
21
22
23

24
25
26
27• 28
29

30
31
32
33
34
35

• 36
37
38

39
40
41
42
43
H

1

• LINE

.15

•



•

420
10

.322
9

.010
316

6

15(0
306

6

-1
.04
300

9

KK DAb.]l
BA .Olel
LS 0 74-
un 0.67

KK 6.4
BA .0953
LS 0 7e
un 1.0

KKCP6A-COMBINE 6.2+6.3+6.4
KM EXISTING 45-FT TRAP CHANNEL
KM EXISTING CULVERT UNDER HAPPY VALLEY ROAD
KM TO UPLAND HIllS DEVELQP~ENT

HC 3

KKCPb.3ib.31-RCUTING
KM NATURAL WASH
RS 1 STOR
Re .04 .04
RX 10 200
RY 12 If.<

55
56
57
58

59
60
61
62
63•

•

.~~~'f~~~~~J:i~ ::-:::.~ -,
, 46

47
43
49
50

51
52
S3
54

64
65

KKQCQ~BINE ALL
He 2

75

•
60S
b7
be
69

70
71

KK C<A6.6
BA 1).125
LS 0
UD '1.21

KKCP6.6-COHEINE 6A+6.6
HC 2

KK 6.51
BA .2578
LS 0 '7' 25,,,
un 0.92

STOH
.05
201

•

"!'J
1<-

73
74
75
76
77
7i3

79
gO
81
82

KKCP6.6)b.5-ROUTiNG
K~ FROPGSED eO-rT
K:1 L!~llWEu

RS 1
RC .('5
RX 200
RY 4

TRAP CHANNEL

-1
.05 1400
202 214

4 1

.00
29 3G6 307

of
308

4

•
83
34

LINE

KKCP6.5-~OMSINE 6.oS+6.5
HC 2

10 ••••••• 1.•••••• 2 .••.••• 3••••..• 4•.••••. 5 ..•.... ~ ...•... 7.•....• ~ ...•.•• 9•.••.. 10

KKb.7A;6.7-ROUTING
KM FROM OUTLET OF CH~UNEL TO P.P. RD.
RS 1 STGR -1
RC .04 .04' .04 1000 .004
RX 2CO 300 400 500 bOO
RY 11 10 9 8 e

•

85
80S
e7
88
89

90
91
92
93
94
95

KKC?6.5)6.7A-RQUTING
RS 1 STOR -1
RC .035 .022 .035
RX eo 80 100
RY 11 10.5 10

17C'O .C'Ola
124 204

4
223

10

700
9

325
10.5

800
10

425
1~

900
11

KK C?6.0CGMEINE 6.7+6.5
KG 1 2
K~ CUL~ERT UNDER PINNACLE PEAK RQ~D
He 2
ZI

•
%
97
98
99

100
101
102
103
104

KK ~Ab. 7
SA •.~359
lS 0
UD .14

1~

SCHEMATIC DIAGRAM OF STREAM NET~ORK
INPUT
LINE

.NO.
. 7

(Vi ROUTING

(.) CONNECTOR

~1A6.1

V
I}

(---») DIVERS[ON OR PUMP fLOW

({---l RETURN OF DrVE~TED OR PU~FE~ FLOW

•



•

• 17

24

30

• 39

45

51

• S5

59

64

b6

• 70

72

• eJ

90

96

•

v
CP6.t>6.

DAb.SO

· . .
CP6A-CQl1 .•..•.••..•.....••.••...

DAb.J
V
1.,'

CPb.-3)6.

DAb.3!

6.4

CP6A-CGM. " "" ..

· .
OGO~B!NE. •••••••••••

uA6.6

· .C?6.6-CQ .•..•..•.••.
V
V

CP6.6)b.

6.51

· .
CP6.S-CO ••.•...•..•.

IJ
'J

CP6.5)6.
'i
'i

b.7A/b.7

DAb.!

· .
100 CP6.0 ..

(II~) RUNOFF ALSO COMPUTED AT THIS LOCATION
lt~i~fiJflfffitfffffflf~lf~ifif'flfflfilfi

~ f

'I FLOOD HYDROGRM'H FAc/{ACC: (r.cC-l: f
') SEPTEMBER 1'~10 '}
'+ VERSWN 4.0 I

<IIli1. f
:., RUN DATE 11/22f1993 TIME 15~05~56 f

~ f
ffffl~ltfifJftlffJfftfflffJfflffifflltfii

LITTLE DEER VALLEY COW:EPTUAL DRA MAGE STUDY
2-YEAR - 2~ HOUR TYPE IIA STORM D ST~I3VTIGN
FILE NAME 3652 (AREA 6, CASE 5. 2 HOUR STORM)

11~flfi'+lflftlflfflfflfffffllftfft4,}flf

I 'j

I U.S. A~~Y CORPS OF ENGINE~RS f

') HYGRQLGCrC ENGINEERING CENTER I
I 609 SECOND STREET f

I DAVIS. CALIFORNIA 95616 t
t 1916i 756-1104 f
I f
IlffltJlftlfllflfflffflfflftlfffflffllf

b IQ OUTPUT CONTROL VARIABLES
IPRNT 5
IPLOT Q
aSCAL O.

PRINT CC~m;:QL

PtOT CONT!\:Ol..
HYDRGGRAPH PLOT SCALE

IT HYDRGGRAPH TI~E

NM!~~

g'AE
ITI:'IE:

Wi
NDl:'ATE
NDrIME:
TeEN:

5 ~INUTES IN CD~PUTAriQ~ I~TE~VAL
(', SiAfiTING DATE

0006 STARTING TinE:
30G NUMBER OF HYDROCRAPH DRDI~AT~S

o ENDING DATE
0055 ENDING TIME

1Q '~£~~T!..;R'l ~~:::~



•
. . .' ~:::~:-... ~... .••••.• '.: i'". • '.~... :-_ ... :. ~.;.~ •• ;'._:.1 ;:.;-:':. . ::: .. .~ :.:...::.: ... ::..: ...... :: ..".,,:. -'.'::;r -::--

COMPUTATiON INTERVgL .oa HQUR~
TOTAL TIME BAwE 24.92 HOURS

•

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
fLOW
STORAGE VOLUME
SURfACE AREA
TEMFERATUf;E

SQUARE MILES
INCHES
FE£T
CUBIC FEET FER SECOND
ACHE-FEET
ACRES
DEGREES FAHRENHEIT

•
:liH:l*J't:H,H:Hi
'I '.I
:} CF6,O i
:> '.I

'.IJJ'HHfHJHi

COMBINE 6.7~6.5

101 KG

103 He

•

OUT?UT CONTROL VARIABLE3
IPRNT 1 PRINT CONTRCl
IPLOT 2 FlaT CONTROL
QSCAL G. HYDROGRAPH PLOT SCALE

CULVERT UNCER PINNACLE PE~K ROAD

rtYDRQGRAFH CO~3INATION

ICO~F ~ NUMBER OF HYDRO~RAPHS TO COMBI~E

ftJ'.I'.Ittt'.l:lt}'.It*tfJ'tlf~lttttlfltt*i'.l'.lfitl*4fi'.lf'*fltll'.It1'.1tl'.lftlf'.l*tltfI1*4ff1if41t44iliI11fI1f~'.Ifliliifi~f~Itftfl'.ltlt'.l111iifllflll

Ht([.RDGRAPH AT ST,l,TDN ;:26.0
SUM OF :2 HYDRQGRAPHS

If**t'.l'.ltJ'.Itltfttft!f~tI11f'.llil~illijitf'.lfljil'.lt*tfI1il1iilttli*lft*ttli~ttI1illtfttlftI1111i4ii4if~4iI114itf1 •••111111111111111.111
f J ·l

• L<A 1'ION HR:1N OR[< fUJ\oi + ~A 1'lGN ;;f\"N OR!:< FLOw + !:'t\ t10N i-!~~N OR~1 FLG;.; 4 ~~ ~ON i-!;i,1N QRD ~LQ\oI
:} J ;1

0000 1 0- J 1 O,~ 15 76 e·L .J 1230 151 ·0' f l~~S 22~ 1':'.
00:;5 2 Ce. ~ 1 O.~20 n 7P:,-. t 1225 t:~ ~. ·1 1~::J 227 1:} .
0010 3 O. f 1 0625 7G 70, t 12~0 15':: c • 13:5 22g 1~ .
0015 ~ C:, I 1 0630 7~ 6~ '} 12~5 1:~ t 1%0 229 11.
0020 5 0. f. 1 0635 SCc 5° f l~:O ISS ~ . ·1 19,:'5 231} 11.
0025 6 O. * 1 06.10 81 60. t 12:5 1:6 ·1 19:;} 231 i1.
00.;0 7 1. t 1 06.1'5 82 6.1, t 12::0 1=i7 I !915 232 1::1 •

0035 e L :I 1 ObS0 33 F- i 13C5 15.: ~ . ·1 1;'20 ·233 1(t.

1 0040 ~ 1. J 1 0655 B4 82. t 1310 1~·~ < -} 1°·;c; 23.1 10.• ~ ,
1 0045 10 1. f 1 0700 2S 91. } 1315 E': ... ·1 1·130 235 9.
1 0050 11 1. • 1 on'5 26 9~. f LEO 161 1~35 236 9.
1 0055 12 1. J 1 0710 87 104. t 1325 162 19 ..0 237 9.
1 0100 13 1. + 1 0715 ae lOB. I 1:3.30 It.} ~ , 1945 233 "9.
1 01C'5 H 1. J 1 0720 89 10~. J 1315 16~ ~, 1950 2'° 9.
1 0110 15 1. J 1 0725 90 Kf. J 13.10 1t5 1955 241;< 9.
1 0115 16 1. J 1 0730 91 105. J 13.15 166 COCO 241 9.
1 01·20 17 1. '} 1 07.35 92 101. I 1350 lt7 ~. 2005 2~2 9.
1 0125 Ie 1. + 1 OHO 93 97 J 13~5 1~~ ,~'10 2.+3 9.
1 0130 19 1. jo 1 OH5 9.1 F } 14;:'0 16S 2015 2H 9.• 1 0135 2!; 0, J 1 07S0 95 27. I 1405 In ... 2020 2~S 9.
1 0140 21 (C. i 1 07S5 9t.- 83. i 1410 171 2/):25 246 ~..
1 0145 22 1. J 1 0300 97 n. J IH5 1-'·"\ .,:,. 2CC:~O 2H 9.
1 0150 23 1. } 1 OSiJ5 98 73. J 1420 173 -. 2')35 243 9.
1 0155 24 1. J 1 0210 99 69. I l·Dc 1"" 2tJ4.0 24~·, ...

~ .
1 0200 25 1. * 1 0315 100 65. i 1420 17~· -. 2045 250 E.
1 0205 2.6 1. J 1 0320 101 l: ~ • } 1 ,l;'7~ pt 2050 251 2.~'1'..J.J -'1 0210 27 1. + 02:25 102 se. t 1~~0 1"'"' 2. 2:J55 252 e.,,'
1 0215 2~ 1. 1 0330 103 55. + 1445 178 2. 2100 253 e,
1 0220 29 1. t 03.35 104 52. } 1450 FQ 2105 254 7.

• 1 0225 3(' 1. } 0340 105 5:), J 14:5 180 .;, 2110 255 7
1 0230 31 1. i 0245 lOb 4a. i 1500 131 ..1 , 2115 256 7.
1 0235 32 1- i OSSO 107 4~. '} 1505 1o:~ _. 2120 257 7
1 0240 33 1. I 0255 lca 4~, '.I 1510 lS.3 .3. 2125 25~ e.
1 0245 3~ 1. ;1 09CO 109 4~. I 1515 184 .j. ... 213 tj 25~ a.
1 0250 35 1. I 09l;S 110 4G. '} 1520 185 c. .} 21J} 260 tit
1 02:5 3b 1. J 0910 111 3":: J 1525 126 2. '} 2140 261 e.
1 o::c'o 37 1. oJ ,n15 112 i 1530 P"' .> 2145 2L:; Z.
1 0205 38 1- + 0920 11.1 36. I 1:.;: lSg _. ... 2~SO 263 a.
1 0310 39 1. -.t 0925 1" 35. I 1540 181' '} 2155 26.1 e.1 ... ,.
1 0315 4\; 1. ,I onG 115 ~ 1545 19« . , '} 2~OO 265 ~ .• 1 0320 41 t. ;} O~·35 116 ::l2. i} 15~O 11 ~ ., 1 2~~)5 2:6 .:.: .

0325 42 1. 'I 09~O 117 3L '# 15:5 E:. , :f ·2::10 267 e.
03.:0 4.;· . 1 .- :;~45·· lle 3Q·, . . } ·:6{)O - 1·9::: . ·.0 2215 261 7. -.. ,.
0335 4.1 1. 0950 119 29. f 1605 194 1. 2220 2!l9 7.
(""7., .., ." .:,;:,:;: 4:- ..... .:::. 1!."'" 1-=-= .:.:,.::c: '~7~~

.'



::'" ,..-_ -e'. _":~ .•. '''. -::"_.'

•

l,

i.

I.

f.
7 I

7.
...

i,
7.

"7.
"T
I.

s.
~

7..,

6.
5.
5.

6.

2~9

270
271
272
273
274
275
276
277
278
27'7·
230
231
232

297

295
2%

29:2
293
294

2:2:20
22£5
22.30
2~35

2240
22~5

2250
2255
2~OO

2305
2310
2315
2320
2~25

2330
2335
2340
2345
23::0
2355
oe,;):}

CG::'j
0010
0015
00::0
OlE:
00.3.)
0035
004:}
00~5

oc:o
0055

2

2

13 •

...:.~ ..274
le.

.274
~.~ .

it:
. 274
::a.

5·~

.le7
2~.

1.
1.
1.
1.
lo
1.
1..

(CFSi

(iNCHESi
UlC-FTl

72
73
74
75

C"'"
,J~

53
54
55
56
57
5~
59
60
61
62
63
64
65
6&
67
6&
69
70
"T'/,

44
45
46
47
4e
4S·
5C'
51

7.33

0:;35
0340
0345
0350
0355
0400
0405
0410
0415
O·EO
0425
0430
0435
0440
0445
0450
0455
0500
05;)5
0510
0515
0520
0525
0530
05]5
0540
0545
05~0

0555
0600
0605
0610

{CFSi {HRl

f 0951) 119 29. J 16C<5194
f 0955 12'.:' 2;~. i 1610 195
t 10;~O 121 27. i 1615 196 •••
+ lCoOS E~ 27. ,l 1620197 1:.
t 1010 p"T 2t. il 1625· l'7e ~t,

i 1015 124 c:~. il 163019'7 1lo
J 1020 12: 2~. J 1635 200 11.
'* 1025126 23. it 1640201 1l-

1.:,} 1030 127 22. i 16~5 202 11.
2. i 1035 12:~ 22." 1650 203 11.

* 1040 129 21. J 1655 204 11.
2. * 10.15 130 21. * 1700 205 11.
2. 'l 1C'SO 131 2:}. il li'J5 206 1lo
2.:f 1055132 20. * 1710207 11.
2. * lIC,} p~ 21:. y 171520.; 11.
J. * 1105 134 C.'}. * 172,) 20'7 1lo
~ . * 111:; 135 1~ • * i725 2 l1l 1lo
3. * 1115 136· 10 f 1730 211 1lo
~. ,1 1120 137 1£. of 1735 212 11-
·4. J 1t2513Ei 13. * 1740213 11.
4• ~ 11.3:} 11~ 17 • i 1: ~5 2: ~ 11 t

5, '} llTS 14{; 17. 1750 21: L:.
6.·} lil:) 141 17. 17:5 216 11.
6. it 1145 142 17 . 1,;;)') 2 i7 1;j.•
'"1. J l!S~) 143 16. 1305 ::1.~ l:j,

14. J 11 S5 144 16. 1a10 2! 9 ! Ij •
25t ~ 12':oJ 145 1.~, 1215 22C 1~).
J"/. I 12 l)5 146 1~. H20 221 le,.
::.;. J 1210 147 ~.~. lS~5 22::: 1i::.
67. l 1215 14e 1:. 1330 22: l'j.
79. i 12::'0 149 1~. 1·~35 224. 10.
85. J 1225 150 16. 1640 225 i;~:,

:,} i J

~tlt.l~tlfflt*ltllt*'tttlflltltllt*ttflt*ftfftflt*lffttfl'itlttftlffflfflfylf~4t'tt~ffttlft**i*lttftf~tfftfl11fI4.I111111"II.,1111

~EAK FLOW TIME ~AXP1UM AVERAGE FLQW
6-HR 24-HR 72-HR

•

•

•

CUMULATIVE AREA =

Si;'iIGN

110.leo.~ ,.
'.J'••:.70.6e,.40.30.

(oi OUTFLOw
21':10.O.

PE~

10---------,---------.--~------.---------.---------.---------. .---------.---------,---------.------ • .
20
30
~o

50
60
7.0
8.0
9.0

10.0
11.0.
12.0
13.0
14.0
15.0
16.0
17.0
18.0
19.0
200
210 •
22.0
23.0
24.0
25.0
26.0
27.0
28.0
29.0
30.0
31.0.
32.0
33.0
34.0
35.0
36.0
37.0
38.0
39.0
40.0

"

l)AH!':M~1

10000
10005
10010
10015

.-10020

.0025
10C'30
10035
10040
10045
10050
10055
10100
10105
10110

.0115
"'-[0120

10125
10130
10135
10140
10145
10150
10155
10200

..0205
~210

10215
I 10220
, 10225

10230
10235
10240
10245
10250
10255

.0:00
~J05

10310
10315
1 tl,~~rl

•



--.. -.. ,-~-.-.• -.-.•.-.,.-~~-.•_---..-_.-.--.:-_~;-;-"--:-::;-:;-:-::-~.-=--~.~,=.. -~""~'--""'" - .-

•
RUNOFF Si.;M!1~RY

FLOW IN CLlS Ie F~Ei PE~ SEI:mm
H11E w HOURS, AREA IN S@ARt: 1'lIL£S• PEAK Hl1E Ot AVERAGE FLOW FOR. MAXI:1Ui'! PE::i:IOD BAS If~ MAX I:;iJ~1 TIME OFOPER:ATImi STATION FlOti PEAK AREA STAGE MAl STAG£

6-HCI}R 24-HQt!R 72-HOUR
HYCROGRAPH AT

DAb.1 45. 6.33 9. 3. 3. .-37

ROUTED TO
CP6.1>·6. 30" 6.67 9. 3. 3. ~ 37• 1.70 6.~7

HYDROGfl:APH AT
DA6.50 1O. 7.oa 4. 2. L .. .31

HYDRO GRAPH AT
[<Ab.2 a. 7 ''''i 4. L 1. .33I .c·....

3 CGi1BtNE~ AT
CP6r\-COi1 43. 6.75 16. ~ . 6. 1.01• H'iDF.:OGf.:APH AT

frA6.] 34. 6..~7 1" ]. 3. .. 37

ROUTED TO
CP6.3)6. J"t .. e.g] 1O. w. ::. ..37

6.91 . c.
C".U

HYDROGRAPH AT
+ DA6.']1 2. 6.92 1. O. O. .03

• HYDf;:OGRAPH AT
+ 6.4 3. 7.17 1. 1. 1. .10

3 COMBiNED AT
+ CF6A-COM 38. b.83 12. 4. 4. ~,

.. OJ"!

"COMBiNED AT
OCGl1BINE 31. 6.83 22. 1O. 11}. 1.55

Hyr'ROGRAPH AT• C'A6.6 2. 7.52 1. 0. G. .13
;2 COMBiNg AT

CP6.6-CQ 83. 6.·~3 29. 11. 1O. 1. .:3

ROUTED TO
+ CP6.·j>6. 77. 7.02 29. 1:. 1O. 1.63
+ 1.66 7.03

HYDROG;;:APH AT• 6.51 31. 6.75 10. ]. ]. .2:

"COMBrNEli AT
C?6.S-CO lOb. 7.CO 32. 14. 1J. 1. 92

ROUTED TO
+ C?6.5>.~. 10L 7.17 33. 14. I- I. 93.J.
+ 4.59 7.17

ROUTED TO
+ 6.7A)6.7 96. 7.jJ 37. 14. 13. 1. 9]• !LSI 7.33

HYDROGRAPH AT
~'A6. 7 82. b.17 16. 5. 5. .6~

"COMBrNEii AT
CP6.0 109. 7.33 52. 19. 18. 2.57

.' tlORMAL END OF HEC-1 'HI

!.
1

j
1.
I.
I
1
j
!

.~

.•• _-L_J YiViZ.•



•

•
~ *
1 RUN DATE 11!22!19~J TI~E 15:Q4:~4 *
~ *
il*tlttlltttt'tt't"tlftttttflt*ft~ittltt

i DAVIS, CALIfORNIA 95616 t
't (916i 756-1104 i
1 t
tt,'t'tt'lttttlltlltfttttlfll.tllllffll

:< nno:~ HEr. X
~: r. r. ~: XX

:< X :< ~: X

• nUXH XX:<X :< nux x
x x :< :< x
:< x :( :< x X
x :< nxun xn:<X xn

•
THIS PROGRAM RE?lACE3 ALL PREVIOUS VE~5IQNS OF HE~-l KNOWN AS HECI (JA~ 7~i r HEC1GS, HE~lD3r AND HEC1KW.

THE DEFINIT!ONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FRCM THOSE USED WITH THE 1973-STYLE INPUT STRUCTU~~.

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 23 5EP 81. THIS 15 THE FORTRAN?7 VERSION
NEW OPTIONS: DA~BREAK OUTFLOW SVB~ERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:~RITE STAGE FREQUENCY,
DS5:READ TIME SE~[E5 AT DESIRED ~AL~VLATIQN I~TE~V~L LQ~5 RATE:GREEN A~D AMPT INFILTRATiON
KINEMATIC ~A~E: NE~ F!~ITE DIFF~RE~CE ALGORITHM

HEC-l I~lF!JT PAGE

•
LINE

1
2
3

Hi FR££ HI

ID •.••..• 1••.•••. :2 ••••••• 3••.•••• 4.•..•.. 5 .••.••. 6•.••••• 7.•••••. 8 •.•.... 9••.••. 10

10 LITTLE OEE~ VALLEY CONCEPTUAL DRAINAGE STUDY
10 100 YEAR - 2~ HG~R TYPE IIA STQR~ DISTRIBUTION
10 FILE NAME 855100 (AREA 5. CASE 5, 24 HOUR STORM)

.G05 .e'09 .010 .013 .019 .021 o·~"· .032 .044

.1C,Q .ttO .7~5 .776 •.~OO .S16 .e]:) .. ;~,~ .3:0

.a6~ .878 .SB4 .;91 .7'00 .9;:5 9P .9l9 .923

.92~ .93'7 .944 .9Sij .~53 •'?~ 1 .1~3 •96~ .9/1
•9i'~ .981 .ge~ .%9 .991 .';93 •9'i6 I.CCO

iP
""

o

CP5A
CHANNEL ALONG 51ST STREET

-1

133
4

.1;'105
121

1

3100
94

1

;05
82

4

(j

KP: i;<A5.1
BA 0.323.1
F2 4.1
FC 0
PC .057
PC .861
Fe .9.30
PC .974
LS 0
lJD O•.l6

KKC?5.1)5A-ROUTING
KM ROUTE CP5.1 TO
KM PROPOSED :27-FT
1\5 1 STOR
RC .lj5 .05
RX eo 81
R'( 4 4

17
l,S
19
20
21
22
23

4
5
6

7
a
9

10
11
12
13
14
15
16

•

•

•
24
25
26
'27
23

29
30

r,:\ DA5.2
KM MASONRY WALL WITH Y-OlTCH
BA 0 117~LS •< •• 0 . 26
lJO 0.90

KKCP5.2-GOMEINE 5.1+5.2
He 2

14(;0
94

1•
31
32
33
34
35
36
37

KKCP5.1)S.3-ROUTING
K~ ~OUrE CP5.1 TO CP5A
K~ PROPCS£D 27-FT CHANNEL ALONG
RS 1 STaR -1
RC .05 .05 .05
RX 80 81 82
RY 4 4 4

51ST STRE::r

.0105
121

1
134

4
135

4

•

38
39
40
41
42
43

LINE

KK L·A5.3
KM PROPOSED 2-FT UNLINED CHANNEL
KM ALONG HAPPY VALLEY ROAD
E,; .3156
LS 0 77
lJD 1.53

HEC-l I~-IFUT

[j ••••••• l ••••••• 2••••••• 3••••••• 4••••••• 5 .•••••• 6••••••• 7•••••••e 9•••••• 10

FAG£ :2

•



•

• 44
45
46
of7

KK 1.3+1.::
KM PROPOSED CULVERT UNDER HAPPY VALLEY ROA~

KM AT 51ST STREET
He 2

KM ROUTE CP5A TO CP5E
KM PROPOSED 19-FT CONCRETE CHANNEL
RS 1 STGR -1
HC .02 0';: .C2 53t}O .00a3
RX 55 56 57 67 86 96 97 98
RY 5 5 5 1 1 5 5 5•

48
49
50
5l
52
53
54

55
56
57
sa

KK CPSA)S3RDUTING

hi{ DA5.41
Ot'\ .230.3
lS 0
UD 0.35

25

•
59
60

61
62
63
64

~:KS.53+5.41

He 2

KK DA5.4
SA O. 726b
LS 0
UD 0.42

75 14

('ii ~:OUTr~lG

•

• WPliT
LINE

65
66
67

63
69
70
71

72.
73
l'+
75

KKCP5B-COMB[NE 5B+5.4
K~ FROFOSED CULVERT UHDER PINNACLE PEAK ~GAD

tiC 2

KK DA5.5
8A •.3078
LS 0 81
!J:) 0.S3

KK5.0-CO"BINE S3+5.5
KO 1 2
;';C 2, ,
,~

SCHEMAT!C D[AGRAM OF STKEA" NETWORK

(---~I DiVERSiON OR FUMP FLQ~

NO.

•

•

V
IJ

Ii r:p5,1>:A

24

· .
29 CPS. 2-;:0 .••.••.••.••

1/
IJ

.31 C?5.1>5.

38 frA5 •.3

· .
44 1.3+1.2 ..

IJ
'I

43 CPSA)53

• 59
· .

5.53+5.4 , .

•

61 liAS.4

· .
65 CP5S-CQM .•..•..•....

· .
72 S. O-COMB .

•

.....;. ,.,,! :. ·1 ::-



•

•

•

(il~) RUNOFF ALSO COMPUTED AT THIS LDCATIGH
lillif~*I*illl*ftflfl~l~ftIJf*I~llfll*lffl

I I

I FLOOD HYDROGRAFH PACKAGE {HEC-l1 I
I SEF'TE~BER 1990 -l

f VERSiON 4.0 *
I *
f RUN DATE 11/22/1993 T!ME 15~04~14 *
i *
iltiliffifftllflttiltlfllflltfllillfllltl

LITTLE DEER VALLEY CDW:E?TUAL DRAINAGE STUDY
100 YEAR - 24 HOUR TY?E iIA STQR~ DISTRISUTiON
FILE NAME 855100 (AREA 5, CASE 5, 2~ HOUR STO~Mi

tlffIII11Itllilltll*lllfllltllttlltt'll
t I

I U.S. ARMY CaRPS OF E~Gr~E~RS I
f HYDROLOGIC £NGrNEERI~G (ENTeR ~

f 609 SECOND STREET I

J D4VIS, CAL!FORNIA 95616 I
J (9161 756-1104 t
f I
l'Ittttttttlllilllilifllflftitfl.tflift

(3~PVTATIQN INTERVAL
T!JT,~L iI:1E BASE

•

•

6 Ie O!jT~UT CONrS:GL
IPIiNT
IFLaT

H'{DROGRAPH Tl~E
~ii1 IN

IGATE
IT!I1€

Ni1
Nt:'[:AE
tDn~E

[CENT

VARIABLES
5
o

O.

0000
300

foR INT CONT~:OL

FLOT CG:~T;:~JL

H,(D;:DGRAP:-~ PLOT

CENTUR'{ M~K

.Q~ H!JU~S

2~. 92 Hoe~:s

SCALE

•

•
·}':H;H~I;H;H~;H

·l i

:t 5. O-CG~B ~

':I i
fi't':llii'H'H,Hi

WE 58+5.5

•

73 KG

74 H(

OUTPUT ceNTROL VARIAELE3
IP;;.NT 1
IPLOT c.

o.
HYDROGRAPH CC~BINATION

!eOMP 2

f'RIIIT (mITRaL
FLaT CONE.QL
H,DROGKAPH PLOT SCALE

HUMBER OF H~DROGRA?HS TO CG~8INE

Iii

•

•

•

HYDRGGRAPH AT STAT[Q~~ S.0-COM8
SU?1 OF 2 H,{DR~GRAPHS

iti'*ffltlft1ttftt1i1':1''t~ti':littt}ffI1tliltf~f':lti':ltJtff':llftftttfif'Iitttltt'1i.ti.ii't1tlfi':lit':lii':llf~lltti1flIlt1if11Iiiitit':li*lli1f

J J I

!1A ~ON HRXN ORD FLDW J DA 110N HRi1N ORC' FLQ;.I f ~.1 ~ml HR1'\N OS:~t FUJ\ol t C'A l'lON HR!'\N ORD FLOW
I I I

OOliC 1 O. I 0615 76 129,1. i 1230 1=1 69. ':I 1245 226 34."I.

OGOS 2 0. J 0620 77 1367. J 1235 1s·~ 70. J 1850 227 35.
0010 .3 0. t 0625 n 1372. I 12~0 153 7G. I 18:5 22e 37 .
0015 4 1- i 0630 79 l·n·~ t 1245 154 69. J 19('0 229 3S.
0020 S 1. f 0635 80 12bO. J 1250 155 67. I 1905 230 4~'.
0025 .~ 2. f Ob~O 81 1170. J 1255 1:.6 65. i 1910 231 41.
00::0 7 2. :I Ob,15 22 107 ~. f 13('0 157 62. t 1915 232 40.
0035 :s .j. I 06:0 1\- 977. -l 1305 ISS 60. t 1920 23.] 39.:;..j

0040 9 3. f 0655 B-1 883. i 1310 1"~ 59. J 1925 234 37.
0045 11) 3. '.t 0700 e5 79.~ . t 1315 ISO ~e. I 1930 235 34.
0050 11 J. t 07!i5 86 71'7. 't 1320 161 5t:. I 1935 236 32.
0035 12 J. f OilO 87 652. ~ 1325 162 se. t 1940 237 31-
OivO 1.3 ~. t 0715 .~#~ 59~. 13.]0 IS3 sa. I 1945 233 3r.,.
!':!~~ l.~ !j7:~0 0': co'!. I

!~.:: 1.":!:. SC ~ 19::0 23g 2c .



•

0105 14 3. f i 0720 89 54~: f i 1335 J 1950 239• 0110 15 3. f 1 0725 90 ~O1. I 1 1340 :'l 1955 240 29.
0115 tt: .3. f 1 0730 91 464. I 1 1345 57' • i 2000 241 29.012.0 17 3. f 1 0735 92 432. f 1 1350 59. f 2005 242 29.0125 13 .~ f 1 0740 93 404. J 1 1355 5Q J 2010 243 29.~.

0130 19 2. I 1 0745 94 378. I 1 1400 59. I 2015 244- 3e·.0135 20 2. f 1 0750 95 354. il 1 14C<S S~. '* 2020 245 31.OHO 21 2. i 1 0755 96 3<'~ f 1 1410 59. I 2025 246 32.0145 22 2. it 1 0800 97 311- f 1 1415 58. '* 2C'30 247 32.0150 23 2. f 1 OS05 ge 293. I 1 1420 173 56. 1 2035 248 34.0155 2~ 2. J 1 0810 99 276. J 1 1425 IH 5.1. it 2040 249 35.0200 25 2. f 1 0315 100 260. f 1 1430 175 5~ :'l 2045 25;) "J'• .~ ...02fj5 2.6 2. :1 1, 0820 101 246. it 1 1435 176 50. I 2051) 251 3.3.0210 o"\"! :2. I 1 0825 102 CJC:, I 1 IHO 1" 49. J 2055 252 32.c.' II
0215 23 ~" 1 08.30 103 221, f 1 1445 In .~ ., f 21C,O 253 30."t; •
0220 29 ". it 1 oe35 104 210. :'I 1 1450 179 4'~' • f 2105 254 29.O";l<; 3i; .3. iJ 1 0340 105 19'~' • J 1 1455 ISG 5C,. I 2:11) 255 2£.0230 31 4. f 1 0345 lOb 129. .. 1 1500 181 52. 1 2115 25b 27,
0235 32 4. J 1 0&50 107 17~ f 15(5 182 5.;. I 2120 257 2~.02-10 ...~ 4. I 1 0855 109 170. f 1510 10 :< 53. ~ 2125 25e 2~.02.15 ].1 4. it 0900 lOS' Ibt- I 1515 184 53. 'I 2:30 25'1 -' .0250 3S 4. ~ 09('5 110 154. J 1520 ISS 52. I 2135 26C' 21:'.• 025.~ j~. .~ t 't 0910 1i1 147. I 1525 l.£b 5'} . f 21~0 261 31.03GO 37 't 0915 112 ! 41. * 1530 H~7 42. f 2145 262 31.
O:!~~5 3~ * 0920 113 LE. i 1535 laB 47. 'l 21~O 2630310 39 .3. :'l :l925 114 121. f 1540 l"c 45. 1 2155 264 .32.~ t'

03~5 4tj * 0930 lie; 12~. i 1545 1% 4:. i 2200 265 ~:. .."0320 ..
,.;. f on5 116 1·)') J IS50 191 .... :l 22:)5 2b6 ..:~.

"'!'L '--'
0::25 42 4. :. 0940 117 119. '*

11:"C;<: 192 "!,,,!, ~ 2210 267..J,.;,.;

0330 41 1. * 09:5 113 11.~. f 1600 193 .p. I 22~S 26e 32.0335 4~ J 0950 1iC 11~. f 1605 1~~ • <
~ 2~2'j 2b9 3~;' .~.

..,~.

0340 4<: 5. t 0955 120 112. J 1610 195 A' i 2225 270 29..J .,."'! •• 03-+5 46 <: it 10:)0 121 111. i 1615 196 Ai ! 2~3(J 271 2~."t~.

0350 47 5. I 1005 122 109. I 1620 197 ..... f 2ns 272 27.0355 4e 4. I 1010 P"J. 107. f 1625 19:~ 44. I 2240 2","J 2~.,,,
04QO 49 .i. :+ 1015 124 104 . I 1630 199 ~~ J 22.15 2H 2:.0405 5i} I lC20 1··c 1Col. I 1635 2')0 I 225') 27"

... Co" "t~ • ~ ...
0410 Sl ,

* I')")" 12~ ~;. I U:40 2Gi. ..... 'I 22:5 276 2~ ,... "-,,
0415 52 5. I 10.30 1"" '13. * 1645 2((2 'c ot 2300 2:7 23.~ ......042:) 53 5. f 1035 12E 89. * 16:0 203 45. J 2::C'5 278 :: ~.0425 :.+ 6. I 1040 p~. 87. t 1655 204 "'to. f 2310 279 c:.:.0430 55 7 ot 1045 130 S5. t 17«0 205 46. i 2215 280 2:!.• 04.35 5.: e. ~ 1050 131 S5. I 1705 206

,.,
t 2::20 281 23."'t.',

OHO 57 '? f 1055 132 g~. f 1710 207 48. ! 2325 232 ~~.0445 5·~ ~ . .. 1100 133 es. 0} 1715 2GB '.' f 2230 263 24."'!".04:0 :9 10. 0} l1C'5 1:!4 25. t 1720 209 =:.

* 2::35 2·34 2J.04:: 6;: 1,}, t 111 Cl '"JC 0' .} 1725 2::) 52. t 22~O 235 ~I:"l~ ... w"'!.
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PEAK fLOW TIME :~AX IMV~ AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR(CFSI (HRI

(;:FSi
1373. 6.::2 371- 117. 113. 113.

( r~JCHESi 1.706 2.154 2.1.55 2.155
(AC-Fn 184. 21 ';l 232. 232.

• I:UMULA rrVE AREA = 2.n Sti MI

STATION S.O-COMB

(O:' OU;FLOW
Ii. 2'JO. 400. 60C'. BCd). 1(;00. 1-20Cc, l~OO. O. 0. O. O. c' •!MHRl1N PEt':

10000 10---------.---------.---------.---------.---------.-------__ ._________ ._________ ._________ ._________ ._________ ._________ .
10005 20
10010 30

• 10015 40
101)20 SO
10025 60
10030 70
19r::;~ ~~

•



•

•

•

•

•

•
+

+
+

,e +

+
+

e+

+

• +

+

+

12240 273.0
12245 274.0
12250 275.0
12255 276.0
12300 277.0
12305 278.0
12310 279.0
12315 281).0
12320 281.0.
12325 282.0
12330 283.0
12335 234.0
12340 2as.0
12345 286.0
12350 287.0
12.]55 2ee.0
20000 289.0
20005 290.0
20010 291.0.
20015 292.0
20020 293.0
20025 294.0
20030 295.0
20035 296.0
20040 297.0
20{;45 2ge.0
20050 299.0 . . , , • . . • . . . .
20055 300.0--------.---------.---------,---------.---------.---------.---------.---------.---------,---------.---------.---------.

RU/iOFf SiJ11!'1AR'{
FLOW IN CUSIC FEET PER SE:COW)

HME IN HOURS, AREA W S!iUARE 1'lIlES

PEAK TIME Of A'JERAGE FLOW FOR M:<I!1U1'! PE~!OC' B.~SrN MAX IMUM TIME OF
OPERAHON STATION FLO:.! P£AK AREA SiAGE MAX STAGE

6-!-iCIJR 2·HiQIJR 72-HGUR

HYOf;OGRAPH AT
GAS. 1 JS7. b.3] 68. 21, 20 .. ..32

ROUTED TO
CP5. DSA .321. 6 "i' '"T 2C'. 20. ..3201.

3.10 6.50

HYO:;.OGRAPH AT
GAS.2 93. 6.83 27. a. 8, ..12

2 COM!HNED ."M\

CFS.2-CD. ~oo .. c.50 9~ .. 2° 23 .. ..44

ROUTED TO
CPS.!>S. .j7: .. 6.58 92. 2'~ .. 23 .. .4~

"l -, 6.53oJ,,Jo

HYOROGRr\PH AT
C<AS.3 1:j·1. 7 .. 53 i? 1~ • 15. .. 32

2 CGI1BUlD AT
1.3+1.2 ,qO. 6.67 1 ~." 45. 43. .76.~c. ..

ROUTED TO
CPSA>~B ~25, 6.75 1+!. 4l • 41 .. ,

./e
2.94 b.75

H'{DROGRAPH AT
L'A5.'H 269. 6.17 45. 14. H. ..23

2 COl1BP1El:. AT
5.5.]+5.4 53!. b.67 182. 5~ :6. ..99

HYDRQGRAPH AT
L'A5.4 693. 6.25 129. 4" .j'1. .n

2 COMBINED AT
C?53-I:QM 1091. 6.33 312. 99. 15 .. 1. 71

HYOROGRAPH AT
DA5.5 2B2. 6.42 59. 12. le .. l'.. .... l

2 CCl1BINEii AT
5 .C<-C01'~B 1373. 6.42 .371- 117. 113. 2.02

•

e

i~J NORMAL E~D OF HEC-l ~~i


