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1. DISCRIPTION OF JOB

spookhill outlet Channel and Sediment Basin project is located in the East
Maricopa County area. It is part of the Buckhorn-Mesa Watershed project.
The Buckhorn-Mesa structures control a watershed area of approximately
42 square miles north of the study area, and are designed for a 100-year
event.

The spookhill outlet structure is constructed to convey flows from the
spookhill dam into the salt River. The outlet is an earth channel at this
time. The outlet intercepts the Bush Highway through a Concrete Box
Culvert which recently was improved (from 2 Boxes to 4 Boxes) to carry the
required capacity flow. The conveyed flow deposites its sediments into an
existing basin at the end of the channel, prior to reaching the salt River
in the vicinity of the Granite Reef dam.

The design limits for this project start at the north end of Bush Highway
Concrete Box culvert, and end at the oulet of the sediment basin to the
salt River Project.

2. DESIGN OBJECTIVE

The objective of this project is to design a new channel from the Bush
Highway, northwest to the existing sediment basin and into the salt River,
upstream of the Granite Reef Dam.

3. BASIS FOR DESIGN

1. The scs collected material handbook.

2. Engineering Design standards, Far west states, June 1979.

3. Design of Open Channels, TR-25, october 1977.

4. HEC-2, Water Surface Profiles, september 1990.

5. HEC-l, Flood Hydrology package, september 1981.

6. Drainage Design Manual for Maricopa county, Volume II, Hydraulics,
1991.

7. Hydraulic Carts for the selection of Highway culverts, HEC-5, December
1965.

:.: - .
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-. 4. DISCUSSION

4.1- Hydrology

The hydrology for the spookhill outlet was completed by the Soil
Conservation Service (SCS) in 1975 and used to "design the Spookhill
Floodway. Since the hydrology has been approved, there have been minor
changes in SCS's hydrologic procedures. The first known change in the
hydrology procedures is a change to the Att-Kin versus the Improved
coefficient method of routing in the TR-20 program. The second change is
the time increment for the type II, 24-hour storm from 0.50 hours to 0.25
hours. These changes might tend to increase the peaks to some extent, but
they should not be significant. There was no need to re-evaluate the
hydrology for the outlet design. scs recommended that the 1975 hydrology
be used to design the floodway outlet. The discharges could be increased
about 10% to account for possible increase in computed peak flows.

In the July 24, 1990, meeting between Flood control District of Maricopa
county (FCD) and scs representatives, the above decision was agreed to and
the proposed flow discharge for Bush Highway culvert was set for 2650 cfs.
In fhis s~uay, the 2650 cfs is used to design the proposed outlet channel.

4.2- Survey

The proposed channel plan and profile design is based on the field survey
information which was conducted by the SCS personnel during 1990. The 1990
survey covers the topo information from the old Bush Highway, all the way
north along the existing dike to the salt River. The survey tapa uses the
centerline of the channel dike as the survey centerline and provides cross
section stationing and topographic profiles for approximately each
100 feet. The SCS field survey information is used to develop a
topographic one foot contour map for the site. The topographic map is used
to do the hydraulic and hydrology design of the channel outlet and sediment
basin. Appendix A provides a copy of the topographic map developed for the
study.

4.3- Location and Layout

The location and layout are along the existing channel and sediment basin,
in accordance with the as-built survey drawings and the spookhill Floodway
1977 design, by the U.S. Department of Agriculture Soil Conservation
Service.

• r- 0 '-:;. - .,__ ._ •• -',: .;: •••• "._-
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tit 4.4- Geology

In 1975 and 1976, the scs Geologist prepared a preliminary geologic

investigation report for the site. According to the report, ten hand

borings and examinations of exposed rock were made. The selected boring

sites are located within the channel and sediment basin area between the

spookhill Dam and the salt River. The average annual deposition of bedload

in the outlet channel was estimated to be 0.1 ac-ft. The geological

analysis indicate that the sediment materials would be moved through the

channel by the 10-year event. A copy of the report and the soils test

analysis is available in Appendix A.

5. HYDRAULICS AND SEDIMENT TRANSPORT ANALYSIS

5.1- Channel Design:

5.1.1- Engineering Methods:

standard hydraulic methods were used to determine different alternative

solutions for the proposed channel. Cross-sections for the water surface

profiles were selected from the survey by scs. using the scs survey

information, the FCD developed a topographic map with I' contour intervals,

which is used for a base map and plan profile map.

Location of selected cross-sections used in hydraulic analysis are shown in

Appendix B. station 400 is located at the Bush Highway Box Culvert outlet

and HEC-2 stationing increases, going north along the proposed channel

centerline.

Water surface elevations for the 2650 cfs flow discharge were computed

through use of the COE HEC-2 step water surface profile computer program.

HEC-2 supercritical flow condition was selected to design the channel.

under supercritical conditions, the culvert is said to be inlet-controlled.

The Hydraulic charts for the selection of Highway Culverts (by: U.s.

Department of commerce, Bureau of Public Roads) is used to determine the

starting water surface elevation. A copy of the calculations is available

in Appendix B.

~ steep slope on the north side of the Bush Highway Box culvert causes high

velocity and deveIops a super critical hydraulic condition. Due to the

high velocity along tne cnannet, the earth type of channel will be unstable

and therefore, it is not recommended. In order to stabilize the channel,

different types of structures were examined.

_o:tIt
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I~.• The proposed channel curve is designed to limit superelevation to one foot

above calculated water surface elevation or 10% of water surface width,

whichever is the least. The following formula is used to calculate

superelevation depth for the curve:

The required freeboard was computed using the following formula from the

Flood control District Drainage Design Manual:

FB y=Depth of flow

V=Average velocity

g=Gravity acceleration

:-. "-:-:::- ...•••••••
.~- ..

--.- :. ':""

spookhill channel outlet slope sharply changes at the intersection of

proposed channel and basin. In peak flow conditions, when the water is

introduced at a high velocity in the channel, the velocity will be/reduced

through a hydraulic jump at the sediment basin.

To insure that the channel peak flow runoff will not overtop the channel

and basin where hydraulic jump occurred, height of the hydraulic jump at

channel intersection with the basin is calculated. The height of the jump

is approximately 7 feet and the water surface elevation at that location is

approximately 1322 feet (1315+7=1322). There is no overtopping flow

problem with channel or basin at this location. See Appendix B for

calculations.

...
• ':'---"'. ~ =~ •
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5.1.2- Channel Alternatives:

using the above criteria and engineering methodologies, for a 40 foot width

rectangular channel, in Alternative No.1, a reinforced concrete channel

was tested. The results are as follows:

HEC-2 SUMMARY TABLE FOR ALTERNATIVE No. 1

SECNO Q CWSEL CRIWS EG VCH DEPTH AREA TOPWID XLCH ELMIN 10K*S TIME

/t<00

~{
2653.00 39.53 41. 97 48.95 24.63 ~

107.71 40.00 .00 36.80 282.54 .00

400.00 2653.00 37.24 39.67 46.50 24.42 .75 108.64 40.00 86.00 34.49 275.66 .00

500.00 2653.00 34.04 36.56 44.01 25.34 2.62 104.71 40.00 100.00 31.42 213.62 .00

660.00 2653.00 28.98 31.64 40.16 26.83 2.48 98.88 40.00 160.00 26.50 256.30 .00-
,-=,"800.00 2653.00 26.60 29.11 36.52 25.27 2.62 104.97 40.00 140.00 23.98 211. 90 .01

900.00 2653.00 24.88 27.33 34.35 24.70 2.69 107.43 40.00 100.00 22.19 196.90 .01

SECNO= Cross section station identification
,/

Q= Discharge runoff, cfs.

CWSEL= Water surface elevation, ft.

CRIWS= critical water surface elevation, ft.

EG= Energy line elevation, ft.

VCH= velocity, fps.

DEPTH= Depth of water, ft.

AREA= wetted area, ft.

TOPWID= Top width of the channel, ft.

XLCH= Distance between the cross section stations, ft.

ELMIN= Channel invert flow line elevation, ft.

Alternative No.2, tried concrete retaining walls for the sides and grouted

rock bottom. The profile starts with a steep slope (3.0731%) and changes

to a flatter grade (1.9818%) to match the existing elevation. The

following table is the results of HEC-2 model:

HEC-2 SUMMARY TABLE FOR ALTERNATIVE No. 2

SECNO Q CWSEL CRIWS EG VCH DEPTH AREA TOPWID XLCH ELMIN 10K*S

314.00 2653.00 39.53 41.97 48.95 24.63 2.73 107.71 40.00 .00 36.80 282.54

400.00 2653.00 37.69 39.67 44.50 ~~
126.70 40.00 86.00 34.49 713.97

500.00 2653.00 35.27 36.55 39.87 17.21 3.85 154.18 40.00 100.00 31.42 252.56

660.00 2653.00 30.11 31.63 35.35 18.35 ·3.61 144.54 40.00 160.00 26.50 308.97

800.00 2653.00 28.08 28.87 31.69 15.24 4.35 174.07 40.00 140.00 23.73 173.25

1020.00 2653.00 23.48 24.51 27.50 ~ 4.12 164.87 40.00 220.14 19.36 204.99

1240.00 2653.00 19.20 20.13 23.07 15.80 4.20 167.93 40.00 220.14 15.00 193.63

I.~
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Alternative No.3, looking at the water surface profile of Alternative

No.2, there is a small hydraulic jump between stations 660 and 800. This

jump is caused by the extensive change between the channel profile grades.

To eliminate the jump and to have a more uniform flow, a similar channel

material with more comparable grades was used (2.6885% and 2.0651%) to have

smaller variances between the grades and therefore, a more uniform

hydraulic flow condition. The following table is the results of this

attempt:

HEC-2 SUMMARY TABLE FOR ALTERNATIVE No.3

:.

SECNO Q CWSEL CRIWS EG VCH DEPTH AREA TOPWID XLCH E[}IIN 10K*S

314.00 2653.00 39.53 41.97 48.95 24.63 2.73 107.71 40.00 .00 36.80 282.54

400.00 2653.00 37.69 39.67 44.50 20.94 3.20 126.70 40.00 86.00 34.49 713.97

500.00 2653.00 35.81 36.93 40.06 16.54 4.01 160.36 40.00 100.00 31.80 223.44

660.00 2653.00 31.28 32.63 36.08 17.58 3.78 150.87 40.00 160.00 27.50 270.25

800.00 2653.00 28.85 29.75 32.55 15.65 4.24 169.53 40.00 140.00 24.51 188.02

16.26 4.08 153.18 40.00 232.65 19.80 211.67 ....-

1032.60 2653.00 23.88 24.93 27.98

1265.30 2653.00 19.14 20.13 23.13 15.04 4.14 165.42 40.00 232.65 15.00 202.88

Alternative No.4. Alternative No.3 resulted in a more uniform hydraulic

condition for the water surface profile. It also shows that the attempt

for eliminating the hydraulic jump is in the right direction. Alternative

No. 4 goes a step further to eliminate this problem. We used concrete

retaining walls for the sides and grouted rock bottom with the flattest

slopes (2.3038% and 2.1418%) for more uniform flow (see the water surface

profile figure), as follows:

HEC-2 SUMMARY TABLE FOR ALTERNATIVE No.4

SECNO Q CWSEL CRIWS EG VCH DEPTH AREA TOPWID XLCH E[}IIN 10K*S

314.00 2653.00 39.53 41. 97 48.95 24.53 2.73 107.71 40.00 .00 36.80 282.54

400.00 2653.00 37.69 39.57 44.50 20.94 3.20 126.70 40.00 86.00 .34.49 713.97

500.00 2553.00 36.38 37.32 40.27 15.82 4.19 167.75 40.00 100.00 32.19 194.29

660.00 2553.00 32.45 33.63 36.82 16.77 3.95 158.18 40.00 160.00 28.50 233.18

800.00 2653.00 29.61 30.63 33.65 15.13 4.11 164.44 40.00 140.00 25.50 206.65

1045.10 :2653.00 24.30 25.38 28.46 16.37 4.05 162.11 40.00 245.16 20.25 216.04

20.13 23.19 16.29 4.07 162.90 40.00 245.16 15.00 212.80 (

1290.30 2653.00 19.07

>'::'c: SPOOkh~ll o:tle~. Channel '.and_~:~~In~{~t~~!~GT;~~'~~;~:'":".~temb~<~l~ 92:Y>-::WH;jit...<
~ ,: ..- -
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I_- The following table surrunarizes the results of the above alternatives:

H Hc Rc Lc L
Alternative #l 910 1138
Alternative #2 6.33 7.25 386 483 883
Alternative #3 6.25 7.17 394 493 893
Alternative #4 6.25 7.17 399 500 900

H= depth of channel, ft.
Hc= depth of channel at curve, ft.
Rc= radius of curve, ft.
Lc= length of curve, ft.
L= total length of channel, ft.

The final results of the above tables indicate that Alternative No. 1 needs
to have a very large radius for the curve area, due to the high flow
velocity (approximately 26 fps), and the proposed channel alignment will be
outside of the existing channel. It.will be the longest channel and more
earthwork and concrete materials will be needed to construct the channel.
Alternatives 2, 3 and 4 appear to have similar hydraulic characteristics.

owever, in Alternative No.2, which is the preferred alternative, the
proposed channel alignment fits within the exis~ing channel and the proIile
of the proposed channel matches the existing channel profile. Therefore,
much less earthwork is needed and the shortest channel length will be
required. Alternative No. 2 will be the least expensive method and perhaps
the most suitable alternative to use.

A concrete retaining wall and grouted rock bottom, sing Alternative No. 2
profile, is recorrunended.

5.1.3- Final Design:

The SCS 30 percent review of the spookhill outlet channel plans and design
analysis indicates that the scs is agreed with the FCD that Alternative
No. 2 should be finalized as the preferred alternative.

The channel alignment was adjusted to match the centerline of the sediment
basin. This prevents channel runoff from being directed at north side
sediment basin dike and therefore, it eliminates erosion to the north side
dike. The centerline adjustment reduced the channel length. The channel
profile was revised based on the above adjustment. The profile starts with
a steep slope which matches to the existing channel profile, and changes to
a flatter grade to match the existing elevation of 1315.00 where it enters
the sediment basin. The following table is a surrunery of the HEC-2 results:

page-l0 of 19



.,-,. HEC-2 SUMMARY TABLE

SECNO Q CWSEL CRIWS EG VCH DEPTH AREA TOPWID XLCH El.}lIN

319.00 2653.00 41.97 41.97 44.56 12.92 5.17 205.33 40.00 '.00 36.80

400.00 2653.00 38.13 39.66 43.39 18.40 3.64 144.15 40.00 81.00 34.49

500.00 2653.00 35.14 36.43 39.74 17.22 3.85 154.10 40.00 100.00 31.29

650.00 2653.00 30.08 31.63 35.42 18.55 3.58 143.04 40.00 150.00 26.50

722.33 2653.00 29.21 30.22 33.20 16.02 4.13 165.56 40.00 72.33 25.08

850.00 2653.00 26.80 27.72 30.64 15.73 4.22 168.67 40.00 127.67 22.58

979.98 2653.00 24.22 25.17 28.13 15.85 4.18 167.36 40.00 129.98 20.04

1100.00 2653.00 21.87 22.82 25.77 15.86 4.18 167.25 40.00 120.02 17.69

1237.60 2653.00 19.19 20.13 23.08 15.83 4.19 167.62 40.00 137.62 15.00

,.'.•

Stability and Scour analysis where the Channel enters the Sediment Basin:

The velocity for the channel tends to be very high and the Hydraulic

characteristic of the channel is at the super~ritical condition stage.

However, there is no scour along the channel and sediment basin at the

existing condition. This is because, during the storm event, while the

runoff in the channel is increasing to reach the peak flow condition, the

basin water surface elevation is also increasing to reach the maximum

storage capacity. The sediment basin water surface elevation will reach

the Basin Weir outlet invert elevation within an hour after the start of

the storm. By that time, the runoff flow will reach its peak, and the

basin water surface depth will increase more than 7 feet (22.50-15.00=7.50)

in depth.

As the water surface elevation increases in the sediment basin, so does the

buffering, which provides protection for the basin and channel entrance to

the basin. The existing basin condition indicates that the basin water

storage should be adequate to prevent any scour at the channel entrance.

The most severe scour occurs when the basin is empty and runoff is

increasing. The channel is expected to have a scour problem where it

enters the sediment basin. The major scour develops during the first hour

of storm runoff (prior to the basin water surface reaching the wier outlet

invert elevation). During the first hour, the sediment basin is empty or

has less than 3 feet of water. Runoff within the first hour will reach

approximately 140 cfs (see the hydrology). At that time the basin water

surface elevation will be about 3 feet. However, since the major scour

occurs when the basin is empty (when runoff is much smaller than 140 cfs),

it is conservative enough to use 100 cfs for calculating the scour depth.

The maximum velocity is approximately 4 fps for 100 cfs discharge. Scour

depth at the channel entrance is calculated for approximately 2 feet. soil

tests in the vicinity of the sediment basin indicates the existence of the

Page 11 of 19



• rock at approximately 3 feet depth of the basin proposed finished grade.
Therefore, it is recommended that a 3 foot deep cut-off wall be used where
the channel enters the basin, to prevent erosion.

The engineering methods of calculations which are described in section
5.1.1 are used to determine the channel required freeboard and
superelevation depths. The following table displays the results of this
effort:

SUMMERY OF CALCULATION FOR THE PROPOSED CHANNEL

STA. Water Freeboard Super Elev. Min. Channel Depth
No. Depth ft. ft. ft. Inside outside

319.00 5.17 1. 94 N/A 6' -0" 6'-0"
400.00 3.64 2.22 N/A 6'-0" 6'-0"
500.00 3.85 2.11 N/A 6'-0" 6'-0"
650.00 3.58 2.23 N/A 6'-0" 6'-0"

,,--'
2.03 6'':'''2''722.33 4.13 0.00 6'-2"

850.00 4.22 2.02 0.50 6'-3" 6'-9"
979.98 4.18 2.02 1. 00 6'-3" 7'-3"

1100.00 4.18 2.02 0.53 6'-3" 6'-9"
1237.60 4.19 2.02 0.00 6'-3" 6'-3"

••
Sedimentation Removal: The channel is in the supercritical condition, and
it is expected to be self cleaned with no sediment deposition. The Flooo
control District operation and Maintenance Division will be able to remove
the sediment deposition by using an Front End loader (compatible to the
624E John Deere loader) with out damaging the rock.

5.2- Sediment Basin Outlet Analysis:

5.2.1- sediment Analysis:

Most of sediment will be dropped at the lower 10-12 feet of the spookhill
Reservoir pool by the time the flow reaches the principal spillway outlet.
Don Clark (SCS Geologist) has estimated that 95% of the sediment will
remain in the spookhill Reservoir. Suspended sediment contributed to this
project from the reservoir is estimated 0.14 ac-ft suspended load.

.. ~.•.-- ..

.- ..
\
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Mr. Clark estimated that the average erosion rate for the natural channel is
approximately 0.25 ac-ft/sq.mi-yr. Half of the sediment from the watershed
area is suspended load, of which 90 percent is transported to the basin. The
other half is bed load, and 70 percent of that transports to the basin.

other contributing areas downstream from the reservoir are subareas 23, 24,
25 and 26 (from TR-20 hydrology study dated 3/75 by SCS). Areas 23, 24 and
25 contribute 0.05 ac-ft suspended load and 0.04 ac-ft bed load. Area 26
contributes approximately 0.29 ac-ft suspended load and 0.18 ac-ft bed load.
Total sediment transported to the basin is estimated 0.70 ac-ft/yr. The
Flood control District currently cleans out the basin once every two years.
The maximum sediment volumes in the basin should not increase more than 1.40
ac-ft (2-year X 0.70 ac-ft/yr = 1.40 ac-ft/yr). The proposed basin capacity
will be well above the requirement (W=100', L=650', D=3', side slope Z=2:1,
and total basin volume will reach 4.7452 ac-ft prior to the weir outlet
activation). Appendix B provides backup documentation for the sediment study
by the SCS personnel.

5.2.2- Hydraulic Analysis:

The sediment basin is built to capture sediment flows prior to entering into
the Granite Reef Dam. Through the years of cleaning and reconstruction of
the sediment basin dikes, some of the features like driveway ramp entrances
and drop structure at the end of channel, which were part of the original
design, have disappeared. The existing basin has no driveway entrance and
drop structure. Hydraulic analysis indicates that there is a need for
increasing the dike's profile elevations around the sediment basin in order
to insure the flow will only exit through the sediment basin outlet.

FCD had previously developed a HEC-1 model to compute the outlet from the
spookhill Dam. This model, which was developed by FCD watershed branch,
simulates the outlet hydrograph from the dam and routes it though the
existing outlet channel, then computes the runoff hydrograph from the
downstream side of the dam and combines the two hydrographs to determine the
peak discharge at Bush Highway.

The FCD HEC-1 model was revised to account for the 10% additional discharge
from the watershed. This was suggested by the SCS personnel (see the
hydrology section of this report). The hydrology model was improved by
routing the combined hydrograph at the Bush Highway culvert through the new
four-barrel culvert, the proposed (Alternative No.2) channel, and then into
the sediment basin structure. It was assumed that the basin has a maximum of
one foot sediment deposits (see the sediment basin calculation section of
this report) during the time of peak discharge hydrograph routing.

..-- -- -~-. - - ..
•.•- ~- ••_-<'.- - r_ :-'::f-.:' .;..:.-::-::..:.:; - -.
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The basin will have two feet of storage depth prior to activating and

conveying the outlet flow. The weir outlet elevation sits at 1318 and the

bottom width of trapezoidal weir is 150 feet.

using the stage storage method of calculations for routing through the

basin, the HEC-l model resolutes that, at the maximum stage, the water

surface profile will reach 1322.50. This water surface elevation is

calculated using the final HEC-2 model water surface computation.

stage storage Data

volume, acre-feet

Elevation, feet
o
1316

1. 582
1317

3.223
1318

4.924
1319

6.685
1320

8.506
1321

10.386
1322

~.

Based on the HEC-l computation, the water surface elevation will reach

1322.50. It is recommended that the dikes around the sediment basin be

raised to 1324.00 feet.

5.3- Sediment Basin Analysis

There is an existing trapezoidal sediment basin outlet which is designed to

direct runoffs from the basin to the salt River. The area between the

basin outlet and the salt River is a wetland area. This area is covered

with vegetations and trees. The runoff should go though this area and find

its way out to the salt River. using SCS's survey information, a HEC-2

model was developed to compute the water surface elevation for the sediment

basin outlet. The model runs under subcritical condition and the

stationing starts from 0+00 station at salt River and runs southeasterly

along the sediment basin outlet centerline to approximately 3+60 station at

the weir outlet.

The field reconnaissance during the monsoon session and prior to that,

indicate that a higher manning "n" value for the wetland area should be

considered to reflect the effect of dense brush and trees. For the final

design, Table 3 page 11 of "Estimated Manning's Roughness Coefficients for

stream channels and Flood Plains in Maricopa county, Arizona" is used.

This document is prepared by the u.s. Geological Survey for Flood control

District of Maricopa county. A copy of Table 3 is presented in Appendix B.

The HEC-2 model for the sediment basin outlet was revised due to the higher

n value.

Appendix B provides a copy of the HEC-2 model, HEC-2 map and cross-section

locations, water surface profile, and HEC-2 cross-section profiles .

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

.... \ ,- :.' _.. ·spookhill outlet Channel and ..sedimeI!c~'B~s~n ~~i'·~::;·:;~'~~.~;::.:e~··,~;~ :<septernber ::19 92. :::~::.{·~;:~:~·i~_:'~~:~::::·~~~

'~-:.....
.._~.:- .. ~ -._.~--;,. :_'--:_:~-~~~'-::-""."
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The following table provides a summary of the results for the HEC-2

sediment basin model:

HEC-2 SUMMARY TABLE FOR THE SEDIMENT BASIN

SECNO Q CWSEL CRIWS EG VCH DEPTH AREA

10.00 2650.00 19.22 17.00 19.25 1. 47 5.42 1927.7

50.00 2650.00 19.63 17.52 19.67 1. 67 4.03 1723.4

100.00 2650.00 20.16 18.43 20.22 2.00 4.16 1410.8

150.00 2650.00 20.69 18.87 20.77 2.30 4.39 1189.0

200.00 2650.00 21.14 19.16 21. 26 2.80 3.94 964.7

300.00 2650.00 21.68 19.47 21. 86 3.52 4.18 760.9

360.00 2650.00 22.50 20.11 22.71 3.71 4.50 714.6

According to the HEC-2 results, the water surface elevation at sediment
outlet will be approximately 1322.50. Increasing the sediment basin levee
top up to 1324 teet, will provide more than one foot of freeboard at the

weir outlet.

Channel

_ : ~~:.i.~;._-~__::·L-.·.::·::_-~ :.-.-.:. '-:-::':;-'- ....':.''-.. . - - :", -:.~-:..<--".

~ndCs~~t~f~~rjI'~;f:':'*~;:;:'j~,:;"\-,;",,;e~t;,,",~ei,19 9.~,X;~;;~~"·0~
.. - . - -- ... '-::-::. ~ .'.. ' .~" ~.. ~' -:::~~~.-~~..::~:::- .. ; ---.- ", '~.: -~~.-:'-- ... -~ . . ... - .. - "-
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:. 6. STRUCTURAL DESIGN

Channel walls are basically designed as cantilever retaining walls of

varying heights, with grouted riprap section between the channel walls.

AASHTO standard specifications for highway bridges with applicable live

loads is used for design.

Concrete used is Class AA, compressive strength 4000 psi. Reinforcing

steel shall conform to ASTM specifications A615 Grade 60.

Existing wing walls, footings,

the new channel construction.

and to be doweled into the new

apron and cutoff walls to be removed before

Dowels from existing box to remain in place

wing wall.

All walls shall have construction joints spaced at intervals of 30 feet

minimum and 50 feet maximum. Expansion joints shall be provided at

intervals not exceeding 90'-0 and as per details shown on drawings.

Appendix C provides design calculations for retaining walls.

7. O&M ROAD DESIGN

The O&M road will be built on both sides of the channel. To protect the

O&M road from future erosion, the project consists of protecting the

maintenance road from erosion by applying a gravel cover. Gravel road

surfacing will be compacted to approximately 4 inches thick. The gradation

for the gravel road surfacing was based on the Maricopa Association of

Governments (MAG) specification for aggregated base.

8. ENVIRONMENTAL CONSIDERATIONS

The gravel road surfacing on the maintenance roads will reduce dust

produced by vehicles. The gravel road surfacing will have a positive

impact on the visual aspects of the channel.

Water will be used to abate dust generated by construction.

impact on the conservation of biological or water resources

by construction of the proposed channel and sediment basin.

No negative

is anticipated

~.~.._. _ -- ',- -':::-:>~~:~.~-::::~ "..,;.__:.. : .:.:.: --' <to ..;;.: -"-:-:':';.. :'.':': .__ .... .. ......._._

~;~~~~~OOti~~~=~~~~~~
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9. CONSTRUCTION DRAWINGS

The Computer Aid Drafting Design was used to produce and store the

drawings, using Auto-CAD software, Version 11.

10. SPECIFICATIONS

The NEH section 20 standard specifications have been used for this project,

and no special written specifications were required.

11. COST ESTIMATE

There are no unusual materials or construction methods involved. Most of

the work involves the use of concrete, grouted riprap, and gravel road .
.r'

12. CONSTRUCTION SCHEDULE

The construction schedule was based on an average contractor doing the

work. Total construction time is approximately five months.

13. OPERATION AND MAINTENANCE

The improvement will reduce maintenance requirements in the channel,

sediment basin, and maintenance roads. A regular maintenance program

should be initiated to check for broken grouted riprap and concrete and

these areas should be immediately repaired to prevent plant growth. After

each major storm the channel and basin should be checked to assure that it

is functioning properly, that debris and sediment is removed, and that no

damage has occurred. The sediment basin should be scheduled to be cleaned

a minimum of once every two years.

OiZ!~;~~p"?~~'}l.outl:t~.~~~n~~1,,~n~j~~1.i,jn;:":a~\n;2~T;;it~':':i:,--_":~.~_·~;~r~r~~~:,~9~~~_~~:~;~-;:~~t~~;:~~0::?~~'
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- .~. ~ - -

Page 18 of 19



14. CONSTRUCTION REVIEW

All channel retaining walls, grouted riprap, and maintenance roads should
be inspected regularly during the construction process.

A preconstruction conference will be held, at which time questions about

the repair or design can be discussed.

outlet channel.and Sediment Basin
-- -._ .. _--- ~_... .---
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A.l

'. SCS SOIL TEST INFORMATION
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MATERIALS TESTING REPORT:
SOIL CLA~IFICATION
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REV. 2-71 SOIL CONSERVATION SERVICE )/f///IF f.; J, / cJ -I I

WORK SHEET FOR ATTERBERG L1NITS /'/.'/, tOo
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WORK SHEET FOR ATTERBERG LIMITS 7 -j/_L/O
LIQUID LIMIT DATA 0' 7

•

•••

~O

@ 0 OJ ~ 0) CD CD @ Laboratory
Can Ko. w.t Wt. Or y Wt. "20 Wto ["'ply Wt. Dry 5011 ~ "2° '0.810•• Sa.pl.

0-Q) (2)-0) 10(06)
lu_b.r

5{)'Z J&,,/7 2(.38 'f II lilt} I() ,5'5 J1!) /0
)"1 '1 J t. it 2.5. 03 tf, fl //,69 J1,} 'I 37 --y /5 L.L.- Jf, 1
51t? ;-'8,l 0- '2. '-f. J7 1 61 ll/ t;5" I J., 7}- It,, ).. /9 P. L. • ?-t.tJ
511 'I'7,I£' z. t../. ~c.... 4,5 tj //,76 /J..,1JtJ 15','1 J7 P. I. " III
)0,1; }1/1-0 2.<102- t] )' 't //,)" }- I :j, 10 '1 S, Cl !5"

L.L. a

P. L. "

P. I. =

L.L. =
P. L. .
P. I • =

L.L. =

P. L. =
P. I. =

l. L. =

P. L. =
P. L. a

L. L. =
P. L. .

- P. I. z

PLASTIC LIMIT DATA

?-i ! f,3i fl. /'5: J, / 1 7,h 3 '/ ) ) J6.1 ..... /

9£ III I)' Ii) ,'--Iv, f, Ij 7.77 }, 6r Jf,7 /b. U

-

;
)0 a

'"
25 -0

~.
20

.0

E
:l

"'

59K-%



TSC-PO-ENG-9
12-74

u. S. DEPARTMENT OF AGRICULTURE "I r
Soil Conservation Service

r..•

MIS No. /

MECHANICAL ANALYSIS

Pro ject .:~/?r C/r ////./ /)J-:-I (-.. Dote ;; - / I . '9 tJ

HYDROMETER ANALYSIS

Operator (, //A ;'~ ,P

!Ii -fJ-J) ~
~

: SIEVE ANALYSIS )-

Coarse Fine

J5, '/ I
O/oFiner

Wt. Sample, Air Dry Sieve Wt. 0/0 Obs. Carr.

Wt. SamPle, Oven Dry 10 )-}.1/ )ltl 7 b, 'J t }/ J./

Wt. Ret. No.4, Oven Dry 20 ; 1,55 /f.7 i7l ! J7!,9

% Ret. No. 4 Sieve / 7..f 40 /1/1) ;0,0 }l,J J J, if
./ ;rJ r 5

% Finer No.4 Sieve 60 / (},)-o jO,) J7, 0 / Lj/O

100 6); b/I /o,t 5',7

200 !-j.bf- Ji {. 6,0 f;tJ

Sample No. f,! ). -1J,S
//(./(':.///V·') /,j}//c-(f _"- " .. /'jJ

(/; V,kz

•••••
Wt. Dispersed Somple: Ai r Dry _~/_{,_){)_._ Hydr. No. _

Oven Dry 99,· )'1 Jar No. __

Hydr. Reodin9 Time Temp. Groin Size

ColGon Real Corr. (Min.}·C (MM)

% Finer

Obs. Gorr.

; I

2

5

15

30

60

120

... _.-' .- _.~ -_... - .--"'."-".
-. -.- ... --- '.j-

~ _. ~~
. ;4

.~:. : .. ," .

• _. #"

:::~ ~._~... ~:: ~.;, -;'... w~:: ~ ..~

•••• It I H , •••

I\



U.S. DCPART"'ENT OF AGR'CUl TURE
SOIL CONSERVATION SEHVICE

"5-EIIG·36J
1-80

MATERIALS TESTING REPORT:
SOIL CLAS-'>IFICATION

C't.fi..5f IF/ (../-1 "/IV/./, )
/,-.'(7/1... - rl./) S1/ (

Symbol

c IJ () () J..' !II) L- / ~ (II! ( .( T I
••nd 'Ule ...</:.....!.t'--=~---:.../..:..-\..L.!.......!....::....- --:- $"mpk IUW100'' l1bowory No. _---:... _

..1•• ..mple No._--<5:.....!.I-!-f Depth __::...)_._---='I.....:.~)_/__ Geolo'!'c 0"9,n _

. _ ol ..mple t3;46, T<>ted.t /1. fJ. 0 . Applo.td tJy ,_~_'-- //d2::...cJ.:..../l---'·.'-- o"te _.:....7_-_/_6_'_9..:,0__

_ .-:f:....-l.A/ D=ripl,on _W_tJ.-L_.l.I?!..~./J~..:__F~/"f/'
( [) f/' # CliOElf/. / /(,-[ F (/Ii Or.i/) t

. J Iv' T 1-1/1 T {" ~ '; ~c- r /- .- / I T /.J

/2

.
o

. - z

ZO'O

0001

0'0'

~'O

tOO'o

...J

...J

10'0

o'Z

O'Ol

zoo 0

100'0

co 0

COO'o

.-
8 :i: ~ ~ 2 Si 0

l"o'l ~ ~~ 0

r\
---....: 11101:1 .l'

U
V C

f-- :0 I.D

° 'l"~" ..9

!u

'-S ~ I
Il"9L) ..£

\:)
"- 18'~1 ..!

u'
>--- ll"lll:1 .•UI·I

:
(~'~ll ...- .. I

I
~ 10'611 •.~It

IE ~
::> <.:>

.~ (CW ,oUt
K

i IIS'61 ..aIC

I
Cl
f--

'- IQl'~1 '"

IQC'ZI IF I
~

ICXl"Z1 01=

cf I
f-- i161"11 QI-

II ,
1l1Q'01 0[,;;

~

" ,
~

c
.;; IS6S 01 0Cx

I--:
10l1'01 0"" ,

0

cf
I---

!l6l'01 os..
10Sl'01 os.-

16'1'01 00'_ ,

1'ill"O) a.. IN

0 "- 11[001 ooz.-
c5'
f--

'-!>
-

0 I0'
f-- I

.~....
~

~

E
';;;

S ~
';;;

'i "tl

'" - 'c ~a
&>--- :J

.~
Vl

- vi
- Vl ::j

..

('-..
8 :s 0

~ '2 Si 0
~ ~ e 0-- .. .

-
0 1<P!- Air Aq " ....!j , ... 'OJ'd

0

Cl

:.•



•

..:.

APPENDIX A

A.2

GEOLOGIC EVALUATION REPORT

.' . -

... .... . ... -

'~. . ..~ .~. -.-



..' - .~.. ..:

,:-,-,•.. ,'

GEOLOGIC EVALUATION REPORT
for

SPOOK HILL OUTLET CHANNEL

A geologic investigation was undertaken in order to evaluate

geologic conditions along the proposed alignment of the

outlet channel and a sediment basin. Four test pits were

excavated upstream from Bush Highway and eight test pits

were excavated downstream from the highway. Logs of the

test pits are attached to this report.

FINDINGS

Weathered granite is eith~r exposed at the surface or is

present at shallow depths upstream from Bush Highway. For a

distance of at least 150 feet downstream from Bush Highway

weathered granite is present at a depth of no more than 13.5

feet. Immediately downstream from the bridge the granite is

locally exposed at the surface. Proceeding downstream from

the bridge the weathered granite is buried progressively

deeper by fine to coarse, slightly silty gravelly sand (SP

SM) with a few cobbles. Excavation to a depth of 16 feet in

the vicinity of station 7+50 failed to reach bedrock.

Further downslope, toward the Salt River, soil materials

become more varied and stratified. Sporadically presesnt as

surficial material is clayey silt (ML-CL) or silt (ML) to

depths up to about three feet. These materials represent

recent deposits of the Salt River. Elsewhere, at the

surface, and beneath the silts are fine to coarse, slightly

silty to silty sands (SM-SP and SM) to depths of about four

feet. Some lenticular deposits of clayey, sandy gravel <GC)

are present in the silty sand stratum. Cobbles, with sand,

gravel and silt, are present at depths of four feet or less

in this portion of the channel and sediment basin. Moisture

conditions encountered generally ranged from dry to moist,

except at one location. In the vicinity of station 10+50

the silt filling Lhe interstices between cobbles was wet .
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CONCLUSIONS

Geologic conditions for the proposed works is generally
favorable. Foundation conditions should not pose any major
problems. Some difficulty may be experienced in excavating
and maintaining neat lines due to the presence of cobbles
and ravelling sands. There is a slight possibility that
ripping may be required to execavate a small quantity of
weathered granite in the vicinity of Bush Highway,

:<:. -:
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Preliminary Geologic Investigation

Site No. 4 (Spook Hill)

Buckhorn-Mesa Watershed

Arizona

Outlet: The principal spillway discharge of Floodwater.Retarding

Structure Site No.4 will outlet into a channel to be cut into

Precambrian granite with smaller intrusions of Laramide granite. The

outlet channel will empty into a natural channel also in tAe granite
. ScmC-

outcrop. Whlle~ of the granite along the proposed outlet channel

is decomposed, there are zones of hard rock sufficiently closely spaced~

to prevent serious degradation. ,The natural channel contains thin bed~~

load deposits which are underlain by~ranite sufficiently durable to

'withstand the lOa-year flow with only ~inor PhCking'~-Al~~-~-t~-';~tural

channel passes through a concrete box culvert under Bush Highway before

spreading over the Salt River alluvium just above Granite Reef Dam.

The estimated av~e annual yield of.bedload size material to the out

let channel is ~ acre-feet.
- I

Use of the Schoklitsch Bedload Equation indicates that the bedload will

not be transported efficiently by the outlet channel. Thus, these

materials should be removed periodically to insure proper functioning of

the channel. The estimated average cost of removal is $200 to $300 per

year.
~

Bedload transport analysis for the natural channel indicates that dis

charge from the Spook Hill FRS with the 10-=yearstoDll--h~s-the--capaclty

~ -._---~----------
to'transport the available bedload to the Salt River. Ther~ ~re only

about 1.5 acre-feet of loose bedload available, however. There is a thin

·hori~.!L~o...!!P..?~t cobble-s~~Q..ulaE:rs, 'sand-;-an;rsilt- whi~:is generally

'-p-re-;ent between th-~'J.:-;os~bedload ~;J-tilegranl'teup-stream-r
romthe-Salt

Ri v e r flood __p)a in. --AnalysfsW ic'a t~-~--th~--b~h-t~-l<f-yearana-iOO:::-year

'~SCharge~_~~hS;&1~~~' ;:,g.ri-k~Bsport these coarse materials along ~he

reach upstream ?rom}.Bush iEhway but will d~~t__t,~:,~~er~~~~--.90wn- __

stream from Bush Highr,.,-ay. I/)/~ ?oinf. '
~--~

------- -- ._-._.. ~-~-- •..

. ~- .....

. _';. -'. -.::'-:...
'. - - .--:.- -." .:-.: .. _--- - . : : '. - ..
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Geologic Investigation Addendum

Salt River flood plain deposits are primarily very fin~-grained, silty
sand. These soils are highly erodible, but flows on the nearly level
flood plain will spread widely through dense growth of mesquite trees
and cattails. Major erosion problems are not anticipated if the soils
and vegetation.~ ~~ undisturbed. ]/ ;s recommended ~hajdEitj,~r·fj,e_Q..tlv~rfs
un er l.(S_h. H,~h<"()6J --c'/1,er /;e j/roJectd I'roh'1 undercuttiny ,;;t tJ,~ t~c..
th;l.t K~ j- R5 H construcled or (lJ f Ii h' / -.,L -111 I_/) IJI J b t. c: C C!./Jne cOrldl/IOrt /7/'2.r /hr:- culverts
&~/y. LljV~ e LJJd. ch~d do~e{v 2Y1d fA 1. d-'if t J €. fro e 10" be. prou;dl?c
Charles D. Clarke l/JC)YYa.", c. (1.
Geologist.

7/15/75

. - I
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Addendum

Report of Geologic Investigation

!J - /- C)7/.()(1() 5pjl//TI

IJ-2-

BUCKHORN-MESA WATERSHED

SPOOK HILL Dfu~SITE

-
--.• -----.-.. . ,

Natural Stream Downstream from Outlet Channel

._~c.

The outlet channel will empty into a natural channel in the (sEh;· Sec.
\.... '

19, T. 2 N., R. 7 E. The natural channel courses northwestward across
the NW~ of Sec. 19, crosses the corner of Sec. 18 where it flows through
a culvert on Bush Highway and spreads onto the Salt River flood plain in
Sec. 13, T. 2 N., R. 6 E. The stream is an ephemeral sand bed wash
which, except for the Salt River flood plain, is located on a granite

outcrop.

Ten hand borings and examination of exposed rock were made between the
"end of the outlet channel and a marsh near the Salt River.

The natural channel contains thin bedload material deposits underlain by
.~nite~hich is fractured but sufficiently durable to.withstand the
lOO-yea~ flow~ith_~y minor plukkiDg. The granite is abundantly
e~posed on channel banks and, in places, protrudes above the bed material
load.

Use of the Schoklitsch bedload transport equation indicates that the
bedload will not be transported efficiently from the outlet channel to
the naturaL wash. Tne estlmated average:annual deposition of bedload in

~the o~tl;r-cha~el is 0.1 acre-feet.

Bedload transport analysis for the natural channel indicates that the
lO-year discharge from the floodwater retarding structure will transport
essentially all available bedload to the marsh area on the Salt River
flood plain. There are only about 1.5 acre-feet of loose bedload pre-

.'--"._. "'"'.:---.,-----~---,;-------:,---,--;---;-
sently in the channel upstream from BUS111Iighway'! and there is a thin ,1'1~:"

horizon of compact cobbles, boulders, sand, and s"llt generall:x present_,·,,/!'""/'1'~'

_between the loose 'bedload and the gran:rte~Iysis inQicatesthat'y ;~1;,:,,; <:;,..r
these latter materials would be moved through the culvert by the lO-year /~!"

-crischarge but would be deposited on an existing fan between BushHIghway
-and the marsh.

Salt River flood plain alluvium consists mainly of deep, fine grained,
silty sand. These soils are highly erodible, but due to the shallow
nature of flows and the dense vegetation, major erosion problems are not
anticipated, assuming soils and vegetation are left" undisturbed.

. ••••• -'.> ,

!he culvert at Bush "Highway ":1~-_"lo"cated~here_the·.g;'~~i~~-·d"{;sap'pears_··:.~_"i;-:"·~"-".·._. 

beneath al1uvialde'posits>'~-:The~i::ulvert,should be .inspected. aft'e~fl'ow""~';:~';-:<:"".~::.

--:-fur possible undercut t.ini~"?~=p_~~?t.~-i-t_~d)_'(warra~t:ed.._~.: --~.:,.\-._ <'; '~._ ..-::~.~<:~::- <f.: :~'

/y~h~
Off--e--
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1~IIt:khurn-Hesa

pook Hill

l.UCAlION , ,

OWNER
STATE

Vf'I,."",t- ~",."-{,..,, ('T'f'lnt-f'I NV) Ari7nn:1

I UGGED BY jDATE7/ 3/ 75
PROJECT:

C. Don Clarke
WP.(J7 WP.QB X FP.Q3 P,L.-46

9\I'Ll.I~G EQUIPMENT L0'r)'TIOt OF 1?tEt 1 Wash)
;[ f\ l.

ut eta ura

I, HOLE
U SAMPLES

STA', A. DEPTH

HOLE SURFACE FROMI TO DESCRIPTION OF MATERIALS
S TYPE 1 FROMI TO

2 3
CSE, REM. REC.

NO. ELEVATION FT. I FT.

N C BIT NO. TYPE
I MIN.

S USED FT. I FT. ,% DIAM. %

)U u. s. iU. U IU.) Sand) ese) grn. sl/G. , W. , lse. , granitic, bedload) tan- I I

401 fr ~'!c'~lVE rt I gray
SW ,01. 0.0 0.5 10 I 3"

£'ehannEl I
I I

I, " ,

263+20), 0.5 11. ° Sand, H, ese. grn. , sl/G. & ebl. , dns. , s1./ind. , It. SM ,OLD p.5 11. 0 10 31
'

!,:.,:~;/l,l i, I brown. I
I

I
I

· I " :: ;;', •. '.\~: :: .~'

0.0 10.4

I I
402 ~OOO~' ll" s'; Sand, ese. grn. , sl/G. W. , lse. , granitic, bedload, SW ,02. 0.0 \0.4

--- :r .,eulve It tan gray
j. ~ : sl/G. , dns:) ,02. ? p.411.5 I

~, .'ehann'e 0.4
1
1.5 Sand, cse. grn. , W. , mod. bedload, gray SW

---
~244+00). slleb1. , Tse. ,1.5 2.0 Gravel) S. , ese. grn. ) tan-gray (;1' ,U L. J 11.) IL. U I

-,--
' ~: ~~. ,;1:1~"':': ~.'~ I

I

I;: , "l~ ;,{~::'! :,'.' I
I I

403 1000. u'; S. 0.0 0.4 Sand, cse. grn. , lee. , bedload, tan-gray (Like Sample 1140 .1 ) SW I I
---

~r.. eul- :' 0.41°. 8 Sand, ese. grn. , mod. dns. , bedload, gray(Like Sample 040 .2) SH I I
err C',;: 0.8 1.0 Sand, sl/c. , H. , G. , slleb1. ) rued. , wea. granite) red SH ,03.1L 0.811.0

---
:hannel 1.0 I + frac. , !Granite, Hd. 5 ) gray

234+00) . I
I

I -

· .: l· ~.. : ~ ;: I I
'. '.""~' " Note: At point of discharge into natural wash, rock at I
I';'"'" •

I~-
" " ;.: surface is moderately fractured, gray granite I I
r : :i ~. ;, (Hd. 5) . Should withstand flm.,ls with only minor

~ I ,,' , ! plucking.
-- I

)::;:i, I
I

. :; Ch. width - 7 t I

:,~. i':~ ~ :~;" I
I I

; jl ~' •

1- -L I
-,-,

~

---- --

:. :::/.::..:< I
I I

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

I I
· ,:l;~··t

i-';',> ~( I
\ I I

· .:~ 1 '.
I: f)', s',r.:t; f~ Il ED-U N DIS TU flU ED-R OCK CO RE 2. COARSE MATERIAL REMOVED 3. PERCENT SAMPLE RECOVERY SHEET OF J1 SHEETS



,'.'.- .

SCS-ENG-SB

11 EV. 7-77 ,

U. S. DEPARTMENT GRICULTURE

SOIL CON~ ,)1'1 SERVICE

LOG OF HOLES

WATlHSHED
Buckhorn-Mesa

SUBWATERSHED

!
SITE NO.

Spook Hill
LOCATION OWNER STATE AZ

LOGGED flY,
Charles D. Clarke \DATE 7/10/75

PROJECT:
WP.(J] WP-OO FP.(J3

DHILlING EQUIPMENT
Hand Auger

LOCATION OF HOLES Outlet (Natural Wash)

(l5~IJDS 1. OIl. S
fr.·culv~rt I

_HOLE SURFACE FROM' TO

NO, ELEVATION FT. I FT.

U

3
REC.

2
eSE. REM.

I MIN.
% ,DIAM.

I

I

I
I .\

SAMPLES

1 I
I

I

TYP~ FROMI TO

FT. I FT.

NO.BIT

USED

S TYPE

C

S

N
DESCRIPTION OF MATERIALS

Sand, cbl., bId., M. mixture (like 402.3) unable to
penetrate \

Like 401.1

Like 401.2

HOLE
DEPTH

O. O~ 0.3

S TA. &.

266+00

:1' :i:.'T. '::
, .' ·'.l',·

I 'I (~\ 'Ill '
3010 2'69+00 '

:> .,.1 ..
.,...• ,., ·1.'

{,OS 271+00
----

G Was~:.
__ .i'-:':'·'!·:

{, 0 () 27 1+50 ,
r.:\.Jeish\:

---]j.-.

, 'fi::/i'H!ir;~

I Like 402.3 (unable to penetrate) max. size 2' \ I
\ I

0.01 0.8 Sand G.• M.. s1./cb1. (lik~o2.3) I
O.SI + Like 402.3 (unable to penetrate) I I
~I-------"'-----------------------I-- --II--I---+--I------,---j--+1----11--
0.0,0.2 Silt, v./Fn. S., lse, gray-brown ML I I

0.2 1. ') Sand G. M. i.J. lse-mod. dns' Qrav ~f;~MLL...-+-__ I__ -l--I----!.I--+--
1.21 4. S Sand, v IFn. Grn., v 1M, lse-med., thin lenses gravelly SN... SM l,()61 . 1.2, 44 .. ~ I

reddish tan (cbl horizon @ 4 R-IIn;1hle to npnprr;1rPI I- --1---1---,.---1---
: J p.'~ t ~.:, • I I

.t.'0?_ 27'3+00',:; 0.010. r:; Sand, v/Fn. Grn. viM. lse. reddish tan (lik~6.1) SM I I

(:,-, .. , 0.5\2.S Sand, v/Fn. Grn., sLIM, lse, tan SP I 1

..... __ ;":.'.:: 2,SI4.]~S~a~n~d~,_v~/~F~'n~.~G~r~n~.~,~v~/~M~1~l~s~e~-~m~e~d~,wl~s~lw,u/~m~o~i~sut~.~r~e~dudui~s~h~t~a~D~~__ I~S~M~ __~ ~_1_3~,~O~4~,_.)~~I__ ~__

_.... _. _.1 c:-::-'-'":-'_:::-:,-::-'_._'+-:---::+I---:--:f_(JJ_n_a-,b_l_e_t_o_p_e_n_e_t_r_a_t_e_.;-ro....,o_t_:l_t_i_I-,_°_) 1__-+-_-1__-1 .. ----i--1r--t--r'--I---

40H 273+75 0,013,C Sand, Fn. Grn" s1./M:"M, lse" tan SM 4OS.J D o.ill 3.:) I
')'fr l 0 4.< Silt, v/Fn. S. , Med.)moist mottled, rust-tannish Gray M"L 408': D 3.ljl 4.5
.!-el-j-g'!"'e:h...,-4--'t

u
• ,~5'-1-=6~.-"'C\---"!s'=a'=n"='d..1...,-v:!...L/M~.!-s-:l~.~/LC"":',~t~h+i~n~C~l-e:':':'n':::'s'="e'="s=..,:::":w:::"tL-...:@:-':::'::6:-:.=--:0:-=,=-=:d:':':k:"::"=g~r-a..u.y"="":::'~-I---SM 408 _ D 4 .5 6.:) I

1!1;....Ci~ --j,--------------------------------t-- ---- --1--1---1-1 -1--1--~
·I!.'I.':~

(":',.r I I I
----I--'-'-----:...~..:--+-~-_t-------------------------------t--t--t--t--I--I----j---'--~"!---

I I I
III

1::__ ~ t ; , '"
I. DISTURBED-UNDiSTURBED-ROCK CORE 2. COARSE MATERIAL REMOVED 3. PERCENT SAMPLE RECOVERY SHED :1- OF 3 SHEDS
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A.4

LETTER OF LAND DEDICATION
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IN lurl.Y llEff.R TO

A 3959 R/y/
(943)

Recorded at Request of
Board of Supervisors..

'., : .) ..

DECISION

ARIZONA STATE OFFICE·

2400 VALLEY BANK CENTEfl

PHOENIX. ARIZONA B5013

(602) 261-4774.

J

-/

DH 13i08(C 421 .

. Details of Grant

RIGHT-OF-I.JAY GRANTED

BUREAU OF LAND MANAGEMENT

". 2~)5'1:)O~"13~/3
. . _ EASnlE[ IT (E5)

United States Department of the Interior

serial Number of Grant:· A 3959, Phase I
L'U
~me of Grantee: Flood Control Distric.t of l1a:"iccpa County·
''-.
~

I Map Showing the Location and Dimensions of Grant:

FOrll1 ASO 2800-12
Rev De..... 1976
R/W General

; .
':_WJ fl;
C:J r::

--:J: ~.
n • ~.'

C) ::
(..) :: ..
__ .. .J'.~

r.:: <. 'j

:.~ :'c:
-.l.~

- J.• ':

WHEN RECORDED RETURN TO:
County Highway Department
Real Estate Division

•

~~p Designations: Buckhorn-Mesa Watershed. Project (P~ase I-Spook Hill
Floodwater Retarding Dam; Spook Hill Floo~way Sediment Basin,)

Date Filed: June 13, 1969, as amended and supplemented by maps filed
January 30, 1975 and March 3,1977.

Permitted Use by Grantee: Easement for flood control and drainage structures.

Authority for Grant: Act of October 21, 1976, 90 Stat. 2776,
43 U.S.C. 1761 (Public Law 94-579)

Regulations Applicable to Grant:

Code Reference: 43 CFR 2800, as applicable

Circular Numbers: 2384, as applicable

Date of Grant: M~rch 29, 1977

Expiration Date of Grant: March 28, 2007

Re~tal~ None. Municipally operated project.

. .-: -.: -.:.:--"._. ..
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ForJ \50 2800-l2D
l~ev. Dec. 1976

Terms and Conditions of Grant

on 1310BPG 422

Pursuant to the authority vested in the undersigned officer by Bureau Order
No. 701 of July 23, 1964 (29 F.R. 10526), a right-of-way, the details of
which are shown above, is hereby granted, subject to'the following terms
and conditions:

1. All valid rights existing on the date of the grant;

2. All applicable regulations in 43 CFR 2800 and regulations to be
promulgated by the Secretary of the Interior pursuant to Public
Law 94-579;

3. The right-of-way herein granted shall be subject to the express cove
nant that it will be modified, adapted, or discontinued if found by
the Secretary to be necessary, without liability or expense to the
United States, so as not to conflict with the use and occupancy of
the land for any authorized works which may be hereafter constructed
thereon under the authority of the United States;

••".,', i

4. At least 10 days in advance of beginning construction activities on
the public lands, the grantee shall submit a timetable of construc~

.tion to the BLH District Hanager, Phoenix District Office, 2929 "lest
Clarendon Ave., Phoenix, Arizona 85017.

(If construction is to begin upon receipt of the permit, the grantee
shall immediately contact the District Manager to advise him of the
immediate construction, and to discuss the timetable of construction.)

e.
0.,'

''' • .I'

5. Permittee shall survey and clearly mark the exterior limits of the
right-of-way. All activities directly or indirectly associated with
construction or maintenance must be conducted within the limits of
the right-of-way; removal of vegetation shall be restricted to that
absolutely essential to construction or maintenance;

6. The permittee shall immediately report to the Bureau of Land Nanagement
authorized officer any archaeological (prehistoric and historic) or
paleontological remains that are encountered during construction or
maintenance, and will suspend all work in connection with the right
of-way until final archaeological or paleontological clearance is

gr-anted;

7. The permittee shall not use any pesticides on the Federal lands herein
involved without specific prior authorization from the BUl authorized
officer;

• 40"' •

..-.••• - ,::;-",~-"., •• _- #. - .-.
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8. A period of five years from date of this grant is allOl.]ed for
completion of construction. Hithin 90 days after completion of
construction or after all restoration stipulations have been
complied with, whichever is later, proof of construction, on
forms approved by the Director, shall be submitted to the
authorized officer.

9. Upon completion of construction, the lands shall be restored to
as near their natural condition as possible, subject to approval
by the District ~~nager.

10. This right-of-way reserves to the Secretary of the Interior, or
his lawful delegate, the right to grant addtional rights-of-way
or permits for compatible uses over, under or adjacent to the land
involved in this grant.

11. This right-of-way may be renewed subject to regulations existing at
the time of renewal and such other terms and conditions deemed
necessary to protect the public interest.

12. Salvageable vegetation removed during construction will be replanted
on retardation and retention structures to minimize visual impact.

13. A water sprinkling system will be installed on the Spook Hills
retardation structure to augment vegetative recovery as identified
in Buckhorn-Mesa Watershed Environmental Impact Statement.

14. Haul roads will
reduce erosion.
will be adhered

be watered during construction to suppress dust and
Applicable State and Federal laws and regulations

to in minimizing air and noisepollution.

15. Final dressing
equipment will
structure top)

of water retardation structure slopes by construction
be accomplished in a horizontal direction (parallel to
to reduce water runoff and associated soil erosion.

•

16. No storing or storage areas will be allowed on right-of-way grant
areas without prior approval of the authorized officer, Bureau of
Land Management.

17. Grantee will permit use of any part of the subject lands lying within
Withdra\val No. 164 (AR 6) for stock driveway purposes.

18. ~~terial dredged from the sediment basin will not be placed on
national resource lands.

19. Subject to Civil Rights Stipulations copy attached .

,3-
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'A-31S;
20. Subject to Bureau of Reclamation stipulations, copy attached.

21. Future grants .of easement relating to the Spook Hill project
will carry the same termination date as this Phase I grant.

Public lands affected by this permit are:

T. 2 N., R. 6 E., GSR Her., Arizona
sec. 13, S!2NE!,;SE!,;, N~SE!,;SE!,;, SE!,;NW!,;SE!t;.

T. 1 N., R. 7 E., GSR Mer., Arizona
sec. 8, NH!1;, S~(partly patented, subject to right-of-,.,ay)

Mario L. Lopez
Chief, Branch of Lands
and Minerals Operations

cc:
Bureau of Reclamation
Phoenix District Office

"r" -:."



Form 3:JO-8(u)
Dn J310SPG 425.

STIPULATION

l~ere is reserved to the United StateB~ its successors and assigns, the
prior right to use any of the land herein described to construct,
recon.struct,· operate, and maintain· dams, :dikes, levees,. reservoirs, canals,
~asteways, laterals, ditches, drainage works, flood channels, telephone
and telegraph lines, electric transmission lines, roadways, and appurtenant
irrigation structures, without any payment made by the United States. or
its successors and assigns, for such right, with the agreement on the part
of the applicant that if the con.struction or reconstruction of any or all
of such dams, dikes, levees, reser/airs, canals, wasteways, laterals,
ditches. telephone and telegraph lines, electric transmlssibn lines,
roadways, or appurtenant irrigation structures across, over, or upon said
lands should be made more expensive by reason of the ·existence of
improvements or workings of the applicant thereon, such additional expense
is to be estimated by the Secretary of the Interior. whose estimate is to
be final and binding upon the parties hereto, and that within thirty days
after demand is made upon the applicant for payment of such sums, the .
applicant will make payment thereof to the United States, or its successors
and assigns, ·constructing or reconstructing such dams, dikes, levees,
reservoirs, canals, was teways, laterals, ditches,. telephone and telegraph
lines, electric transmission lines, road~ays, or appurtenant irrigation
structures across, over, or upon said lands •. There is also reserved to
the United States the right· of its officers, agents, employees, licensees,
and permittees, at all proper times and places freely to have ingress to,
passage over, and egress from all of said lands for the purpose of
exercising, enforcing, and protecting the rights reserved herein.

Applicant further agrees that the United States, its officers, agents,
employees, and assigns, shall not be liable for any damage to the
improvements or works of the applicant resulting from the construction,
reconstruction, operation, or maintenance of any of the ~rka hereinabove
enumerated.
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*-----------------------------------*

SUM P 0

Interactive Summary Printout

for MSjPC-DOS micro computers
~\ay 1991

*-----------------------------------*

NOTE - Asterisk (*) at left of profi le number
indicates message in summary of errors

list

---------;,

,~__J\_/ -{)-I:J

4-13-92

Summary Printout

SECNO Q CWSEL CRIWS EG VCH DEPTH AREA TOPWID XLCH ELNIN 10K*S TIME

314.00 2653.00 39.53 41. 97 48.95 24.63 ~
107.71 40.00 .00 36.80 282.54 .00

400.00 2653.00 37.24 39.67 46.50 24.42 .75 108.64 40.00 86.00 34.49 275.66 .00

500.00 2653.00 34.04 36.56 44.01 25.34 2.62 104.71 40.00 100.00 31.42 213.62 .00

660.00 2653.00 28.98 31.64 40.16 26.83 2.48 98.88 40.00 160.00 26.50 256.30 .00-
~(800.00 2653.00 26.60 29.11 36.52 25.27 2.62 104.97 40.00 140.00 23.98 211. 90 .01

900.00 2653.00 24.88 27.33 34.35 24.70 2.69 107.43 40.00 100.00 22.19 196.90 .01

I~•
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HEC-2 WATER SURFACE PROFILES

4.6.2; ~lay 1991

***************************************
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*
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U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET, SUITE D
DAVIS, CALIFORNIA 95616-4687

(916) 756-1104*
*

*
*

*

*

*
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*

14:37:31TIME01JUN92
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01JUN92 14:37:31 PAGE 1

.'~~.-, .
THIS RUN EXECUTED 01JUN92 14:37:31

*************************************

HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1991
*************************************

THIS IS AN ARCHIVAL RUN ALL DATA AND RESULTS ARE SAVED ON UNIT 96

AC
AC AERIAL r~APPING: FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 4-13-92
AC 2801 W. DURANGO PHX. AZ. 85009

AC PHONE (602) 501-1501

**************************************************************

SPOOKHILL OUTLET DESIGN SUPPER CRITICAL CONDITION

AC

AC SURVEY
AC
AC
AC
AC

AC *
AC *

CONTROL: SOIL CONSERVATION SERVISE DATE: 7-24-90
201 E. INDIANOLA AVE., SUITE 200
PHOENIX. ARIZONA 85012 TEL: (602) 640-5143

*
*ACa *

AL~.~~ ************************************************************

0.015
0.015

OUTLET CHANNEL WIDTH 40 FEET
OUTLET CHANNEL DEPTH 5 FEET
DISCHARGE FOR THE 100-YEAR BY FCD 2653 CFS
CULVERT INFORMATION OUT LET ELEVATION 1334.49

BY FCD PROPOSED CONDITION MAP

THERE ARE 4-10xl0 CULVERTS
THE MANNING N FOR THE CULVERT .

THE MANNING N FOR THE CONCRET RETAINING ......•.......

WALLS FOR SIDES AND GROUTED ROCK BOTTOM

AC
AC
AC
AC
AC
AC

AC

AC
AC
AC

AC
AC
AC
AC
T1 SPOOKHILL OUTLET DESIGN FOR THE SOIL CONSERVATION SERVICE

T2 FCD 6C300S 100 YEAR FLOW - PROPOSED CONDITION

T3 DATE: 4-13-92

Jl ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ

0 0 0 1 0.0285 0 0 2653 40 0

:XSECV
" -'-'. ,:"'IB'W

J2 NPROF IPLOT PRFVS XSECH FN ALLDC ' CHNIM !TRACE.' -, , ' . -. -

·...~~.'Z;~i - 0 -1 0 0 0 ... ···,-1 . ,0 '0 15 ..

J3 VARIABLE CODES FOR SUMI~RY PRINTOUT
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01JUN92 14:37:31 PAGE 2

<.
Ne .065 .065 .015 .3 .5

Xl 314 28 76.58 123.42 86 86 86

X3 10 49.00 46.80

GR 43.80 67.75 36.80 74.75 36.80 75.75 43.80 75.75 43.80 76.58

GR 37.63 76.58 36.80 77 .42 36.80 85.75 37.63 86.58 43.80 86.58

GR 43.80 88.75 37.63 88.75 36.80 89.58 36.80 97.92 37.63 98.75

GR 43.80 98.75 43.80 101.25 36.80 101.25 36.80 111.25 43.80 111.25

GR 43.80 113.42 36.80 113.42 36.80 123.42 43.80 123.42 43.80 124.25

GR 36.80 124.25 36.80 125.25 43.80 131.25

Ne 0.065 .065 .015 0.1 .3

Xl 400 28 76.58 123.42 124 76 100

X3 10 49.00 46.80

GR 41.49 67.75 34.49 74.75 34.49 75.75 41.49 75.75 41.49 76.58

GR 35.32 76.58 34.49 77 .42 34.49 85.75 35.32 86.58 41.49 86.58

GR 41.49 88.75 35.32 88.75 34.49 89.58 34.49 97.92 35.32 98.75

GR 41.49 98.75 41.49 101.25 34.49 101.25 34.49 111.25 41.49 111.25

GR 41.49 113.42 34.49 113.42
/ 34.49 123.42 41.49 123.42 41.49 124.25

GR 34.49 124.25 34.49 125.25 41.49 131.25

Xl 500 4 80 120 160 160 160

GR 38.42 80 31.42 80 31.42 120 38.42 120

X~..• 660 4 80 120 140 140 140

Gf{"~':y 33.5 80 26.50 80 26.50 120 33.50 120

Xl 800 4 80 120 100 100 100

GR 30.98 80 23.98 80 23.98 120 30.98 120

Xl 900 4 80 120 0 0 0

GR 29.19 80 22.19 80 22.19 120 29.19 120

••\ --:•• ·~·w

. j

~- -..



01JUN92 14:37:31 PAGE 3

~.':", 0
DEPTH CHSEL CRIHS WSELK EG HV HL OLOSS L-BANK ELEV

QLOB QCH QROB ALOB ACH AROB VOL TIoIA R-BANK ELEV

TIME VLOB VCH VROB XNL XNCH XNR WTN E1.}1IN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

*PROF 1

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS

CCHV= .300 CEHV= .500

*SECNO 314.000

3265 DIVIDED FLOH

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 49.00 ELREA= 46.80

314.000 2.73 39.53 41. 97 40.00 48.95 9.42 .00 .00 43.80

2653.0 .0 2653.0 .0 .0 107.7 .0 .0 .0 43.80

.00 .00 24.63 .00 .000 .015 .000 .000 36.80 76.58

. 028254 O. O. O. 0 14 4 .00 40.00 123.42

39.53314.00

123.

FOR SECNO=

77.
100.0

107.7

24.6

2.7

PER Q=

AREA=

VEL=
DEPTH=

FLOH DISTRIBUTION

S1.•

CCHV= .100 CEHV= .300

*SECNO 400.000

3265 DIVIDED FLOH

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 49.00 ELREA= 46.80

400.000 2.75 37.24 39.67 .00 46.50 9.26 2.40 .05 41.49

2653.0 .0 2653.0 .0 .0 108.6 .0 .2 .1 41.49

.00 .00 24.42 .00 .000 .015 .000 .000 34.49 76.58

. 027566 86. 86. 86 . 8 14 0 .00 40.00 123.42

FLOW DISTRIBUTION FOR SECNO= 400.00 CWSEL= 37.24

.~,
'.'



01JUN92 14:37:31 PAGE 4.0 DEPTH C\~SEL CRIWS WSELK EG HY HL OLOSS L-BANK ELEY
QLOB QCH QROB ALOB ACH AROB VOL THA R-BANK ELEV

TI~lE YLOB VCH YROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

STA= 77. 123.

PER Q= 100.0

AREA= 108.6

VEL= 24.4

DEPTH= 2.7

*SECNO 500.000

3301 HY CHANGED MORE THAN HYINS

500.000 2.62 34.04 36.56 .00 44.01 9.97 2.42 .07 38.42
2653.0 .0 2653.0 .0 .0 104.7 .0 .5 .2 38.42

.00 .00 25.34 .00 .000 .015 .000 .000 31.42 80.00
/ . 021362 124 . 100. 76. 6 14 0 .00 40.00 120.00

FLOW DISTRIBUTION FOR SECNO= 500.00 CWSEL= 34.04

STA= 80 . 120.. : 100.0

104.7
VEL= 25.3

DEPTH= 2.6

*SECNO 660.000

3301 HV CHANGED MORE THAN HVINS

660.000 2.48 28.98 31.64 .00 40.16 11.18 3.74 .12 33.50
2653.0 .0 2653.0 .0 .0 98.9 .0 .8 .3 33.50

.00 .00 26.83 .00 .000 .015 .000 .000 26.50 80.00
. 025630 160. 160. 160 . 5 14 0 .00 40.00 120.00

FLOW DISTRIBUTION FOR SECNO= 660.00 CWSEL= 28.98

STA=
PER Q=

AREA=

VEL=

DEPTH=

80. 120.

100.0

98.9

26.8

2.5



01JUN92 14:37:31 PAGE 5

-. DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV

QLOB QCH QROB ALOB ACH ARaB VOL TWA R-BANK ELEV

TIME YLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

*SECNO 800.000

3301 HV CHANGED MORE THAN HVINS

800.000 2.62 26.60 29.11 .00 36.52 9.92 3.26 .38 30.98

2653.0 .0 2653.0 .0 .0 105.0 .0 1.2 .4 30.98

.01 .00 25.27 .00 .000 .015 .000 .000 23.98 80.00

. 021190 140. 140. 140 . 6 17 0 .00 40.00 120.00

FLOW DISTRIBUTION FOR SECNO= 800.00 CWSEL= 26.60

STA= 80. 120.

PER Q= 100.0

AREA= 105.0

VEL= 25.3

DEPTH= 2.6

*SECNO 900.000-.00 2.69 24.88 27.33 .00 34.35 9.47 2.04 .13 29.19

. i::-- 3.0 .0 2653.0 .0 .0 107.4 .0 1.4 .5 29.19

.01 .00 24.70 .00 .000 .015 .000 .000 22.19 80.00

•019690 100. 100 . 100. 8 14 0 .00 40.00 120.00

FLOW DISTRIBUTION FOR SECNO= 900.00 C\~SEL= 24.88

STA= 80. 120.

PER Q= 100.0

AREA= 107.4

VEL= 24.7

DEPTH= 2.7

•
, -._---- .".

- . _...



01JUN92 14:37:31

THIS RUN EXECUTED 01JUN92

PAGE

14:37:33

6

*************************************

HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1991
*************************************

I NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

4-13-92

SU~1ARY PRINTOUT

SECNO Q CWSEL CRIWS EG VCH AREA DEPTH TOPWID XLCH

314.000 2653.00 39.53 41. 97 48.95 24.63 107.71 2.73 40.00 .00

400.000 2653.00 37.24 39.67 46.50 24.42 108.64 2.75 40.00 86.00

500.000 2653.00 34.04 36.56 44.01 25.34 104.71 2.62 40.00 100.00

'.60.000 2653.00 28.98 31.64 40.16 26.83 98.88 2.48 40.00 160.00

800.000 2653.00 26.60 29.11 36.52 25.27 104.97 2.62 40.00 140.00

900.000 2653.00 24.88 27.33 34.35 24.70 107.43 2.69 40.00 100.00

•
- --._~. " ., .-
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01JUN92 14:37:31 PAGE 7

;U~~RY PRINTOUT TABLE 150

SECNO XLCH ELTRD ELLC W-1IN Q CWSEL CRIWS EG 10*KS VCH AREA .01K

314.000 .00 .00 .00 36.80 2653.00 39.53 41.97 48.95 282.54 24.63 107.71 157.83

400.000 86.00 .00 .00 34.49 2653.00 37.24 39.67 46.50 275.66 24.42 108.64 159.79

500.000 100.00 .00 .00 31.42 2653.00 34.04 36.56 44.01 213.62 25.34 104.71 181.52

660.000 160.00 .00 .00 26.50 2653.00 28.98 31. 64 40.16 256.30 26.83 98.88 165.72

800.000 140.00 .00 .00 23.98 2653.00 26.60 29.11 36.52 211. 90 25.27 104.97 182.25

900.000 100.00 .00 .00 22.19 2653.00 24.88 27.33 34.35 196.90 24.70 107.43 189.07

••••

•••
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01JUN92

'.
14:37:31 PAGE 8

SU~IARY PRINTOUT TABLE 150

SECNO Q C\oISEL DIF\~SP DIFWSX DIFKWS TOPWID XLCH

314.000 2653.00 39.53 .00 .00 -.47 40.00 .00

400.000 2653.00 37.24 .00 -2.29 .00 40.00 86.00

500.000 2653.00 34.04 .00 -3.20 .00 40.00 100.00

660.000 2653.00 28.98 .00 -5.07 .00 40.00 160.00

800.000 2653.00 26.60 .00 -2.37 .00 40.00 140.00

900.000 2653.00 24.88 .00 -1. 73 .00 40.00 100.00

••
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SU~~RY OF ERRORS AND SPECIAL NOTES
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NOTE - Asterisk (*) at left of profi le number

indicates message in summary of errors

list

SU~lPO

~nteractive Summary Printout

for MS/PC-DOS micro computers

May 1991

4-13-92
/

-' . . t· !.. , .._>...• / V--(., • , /.J I' -

Summary Printout

SECNO Q

314.00

* 400.00

500.00

660.00

~ 800.00

\

1020.00

1240.00•

2653.00

2653.00

2653.00

2653.00

2653.00

2653.00

2653.00

CWSEL CRIWS EG YCH DEPTH AREA TOPWID XLCH EU1IN 10K*S TI~lE

39.53 41. 97 48.95 24.63 2.73 107.71 40.00 .00 36.80 282.54 .00

37.69 39.67 44.50 JL..9.-~ 126.70 40.00 86.00 34.49 713.97 .00

35.27 36.55 39.87 17.21 3.85 154.18 40.00 100.00 31.42 252.56 .00

30.11 31.63 35.35 18.35 3.61 144.54 40.00 160.00 26.50 308.97 .01

28.08 28.87 31.69 15.24 4.35 174.07 40.00 140.00 23.73 173.25 .01

23.48 24.51 27.50 16.09 4.12 164.87 40.00 220.14 19.36 204.99 .01

19.20 20.13 23.07 15.80 4.20 167.93 40.00 220.14 15.00 193.63 .02
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******************************************** ******~********************************

********************************************

HEC-2 WATER SURFACE PROFILES

4.6.2; May 1991

* U.S. ARMY CORPS OF ENGINEERS *

* HYDROLOGIC ENGINEERING CENTER *

* 609 SECOND STREET, SUITE D *

* DAVIS, CALIFORNIA 95616-4687 *

* (916) 756-1104 *
***************************************

*
*

*

*

14:46:28TIl-IE01JUN92

* Version
*

x x XXXXXXX xxxXX XXXXX

x x x x x x x
x x x x x
XXXXXXX XXXX x XXXXX XXXXX
x x x x x
x x x x x x
x x XXXXXXX XXXXX XXXXXXX

e.' . ..:..../ .

T



01JUN92 14:46:29
PAGE
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THIS RUN EXECUTED 01JUN92 14:46:29

*****************************~*******

HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1991
*************************************

THIS IS AN ARCHIVAL RUN ALL DATA AND RESULTS ARE SAVED ON UNIT 96

AC
AC AERIAL MAPPING: FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 4-13-92
AC 2801 W. DURANGO PHX. AZ. 85009

AC PHONE (602) 501-1501

**************************************************************

SOIL CONSERVATION SERVISE DATE: 7-24-90
201 E. INDIANOLA AVE., SUITE 200
PHOENIX. ARIZONA 85012 TEL: (602) 640-5143

AC
AC SURVEY CONTROL:

AC
AC
AC
AC
AC *
AC * SPOOKHILL OUTLET DESIGN SUPPER CRITICAL CONDITION

*
*oAr.. *

~*~ *****************************************~******************
.......~~

0.015
0.030

OUTLET CHANNEL WIDTH 40 FEET
OUTLET CHANNEL DEPTH . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . 5 FEET
DISCHARGE FOR THE lOa-YEAR BY FCD 2653 CFS
CULVERT INFORl1ATION OUT LET ELEVATION 1334.49

BY FCD PROPOSED CONDITION MAP
THERE ARE 4-10x10 CULVERTS
THE MANNING N FOR THE CULVERT .
THE MANNING N FOR THE CONCRET RETAINING .

WALLS FOR SIDES AND GROUTED ROCK BOTTOM

AC
AC
AC
AC
AC
AC
AC
AC
AC
AC
AC
AC
AC
AC
T1 SPOOKHILL OUTLET DESIGN FOR THE SOIL CONSERVATION SERVICE

T2 FCD 6C300S 100 YEAR FLOW - PROPOSED CONDITION

T3 DATE: 4-13-92

J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ

a 0 0 1 0.0285 a a 2653 40 0
--_.
- 0

J2 NPROF IPLOT PRFVS XSECV XSECH ._ FN ALLDC IBH ~o ••• _ • CHNIM ITRACE•.~ 0 -1 0 0 0 -1 0 0 15 o.

~:.~v

J3 VARIABLE CODES FOR SUf1MARY PRINTOUT
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01JUN92

'~.~~{:. .065

Xl 314

X3 10

GR 43.80

GR 37.63

GR 43.80

GR 43.80

GR 43.80

GR 36.80

14:46:29

.065

28

67.75

76.58

88.75

98.75

113.42

124.25

.015

76.58

36.80

36.80

37.63

43.80

36.80

36.80

.3

123.42

74.75

77 .42

88.75

101.25

113.42

125.25

<:
36.80 I
36.80 i
36.80 ",--;,
36.80 (

36.80 "

43.80

75.75

85.75

89.58

101.25

123.42

131.25

43.80

37.63

36.80

36.80

43.80

49.00

75.75

86.58

97.92

111.25

123.42

46.80

43.80

43.80

37.63

43.80

43.80

76.58

86.58

98.75

111.25

124.25

2

NC

Xl

X3

GR
GR
GR
GR
GR
GR

Xl
GR

0.065

400

----------10

41.49

35.32

41.49

41.49

41. 49

34.49

500

38.42

.065

28

67.75

76.58

88.75

98.75

113.42

124.25

4

80

.030

76.58

34.49

34.49

35.32

41.49

34.49

34.49

80

31.42

0.1

123.42

74.75

77 .42

88.75

101.25

113.42

125.25

120

80

. 3

124

34.497
34.49 \

34.49 ):
34.49

34.49

41. 49

160

31.42

76

75.75

85.75

89.58

101. 25

123.42

131.25

160

120

100

41. 49

35.32

34.49

34.49

41.49

160

38.42

49.00

75.75

86.58

97.92

111.25

123.42

120

46.80

41.49

41.49

35.32

41.49

41.49

76.58

86.58

98.75

111.25

124.25

X~t::.:-:660
G'L 3.5

4

80

80

26.50

120

80

140

26.50

140

120

140

33.50 120

Xl
GR

Xl
GR

Xl
GR

800

30.98

1020

29.19

1240

22

4

80

4

80

4

80

80

23.73

80

19.36

80

15

120

80

120

80

120

80

207.64

23.73

207.64

19.36

o
15

232.65

120

232.65

120

o
120

220.14

30.98

220.14

29.19

o
22

120

120

120

.~.".~~.. .....

.' "r ... "t" -., ••• ,:";



01JUN92 14:46:29 PAGE 3

,.0 DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV

QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV

TIm VLOB VCH VROB XNL XNCH XNR WTN ELHIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPHID ENDST

*PROF 1

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS

CCHV= .300 CEHV= .500

*SECNO 314.000

3265 DIVIDED FLOW

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 49.00 ELREA= 46.80

314.000 2.73 39.53 41. 97 40.00 48.95 9.42 .00 .00 43.80

2653.0 .0 2653.0 .0 .0 107.7 .0 .0 .0 43.80

.00 .00 24.63 .00 .000 .015 .000 .000 36.80 76.58

. 028254 O. O. o. 0 14 4 .00 40.00 123.42

FLOW DISTRIBUTION FOR SECNO= 314.00 CHSEL= 39.53

PER Q=

AREA=

VEL=

DEPTH=

77. 123.

100.0

107.7

24.6

2.7

CCHV= .100 CEHV= .300

*SECNO 400.000

3265 DIVIDED FLOW

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.59

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 49.00 ELREA= 46.80

400.000 3.20 37.69 39.67 .00 44.50 6.81 3.66 .78 41.49

2653.0 .0 2653.0 .0 .0 126.7 .0 .2 .1 41. 49

.00 .00 20.94 .00 .000 - .030 -.000 .000 34.49 76.58 '_0 _

.071397 86. 86. 86. 7 14 _ •. _ - o • 0 .00 40.00 . 123.42•~.



01JUN92 14:46:29 PAGE 4

".0 DEPTH C\oISEL CRIWS \oISELK EG HV HL OLOSS L-BANK ELEV

QLOB QCH QROB ALOB ACH AROB VOL n~A R-BANK ELEV

TINE VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTI'.

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOP\oIID ENDST

IFLOW DISTRIBUTION FOR SECNO; 400.00 CWSEL; 37.69

I
STA; 77. 123.

PER Q; 100.0
AREA; 126.7

VEL; 20.9
DEPTH; 3.2

*SECNO 500.000

3301 HV CHANGED NORE THAN HVINS

3302 \oJARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, ......KRATIO ; .59

500.000 3.85 35.27 36.55 .00 39.87 4.60 3.97 .66 38.42

2653.0 .0 2653.0 .0 .0 154.2 .0 .6 .2 38.42

.00 .00 17.21 .00 .000 .030 .000 .000 31.42 80.00

. 025256 124. 100. 76 . 5 14 0 .00 40.00 120.00

•FLOW DISTRIBUTION FOR SECNO; 500.00 CWSEL; 35.27

STA; 80. 120.

PER Q; 100.0
AREA; 154.2

VEL; 17.2
DEPTH; 3.9

*SECNO 660.000

3301 HV CHANGED I~ORE THAN HVINS

660.000 3.61 30.11 31.63 .00 35.35 5.23 4.46 .06 33.50

2653.0 .0 2653.0 .0 .0 144.5 .0 1.1 .3 33.50

.01 .00 18.35 .00 .000 .030 .000 .000 26.50 80.00

.030897 160. 160. 160. 6 11 0 .00 40.00 120.00

FLOW DISTRIBUTION FOR SECNO; 660.00 CWSEL; 30.11

e··



01JUN92 14:46:29 PAGE 5

":---=:CNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV-. QLOB QCH QROB ALOB ACH AROB VOL T'rIA R-BANK ELEV

VLOB VCH VROB XNL XNCH XNR WTN EU~IN SSTA

SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST

STA= 80. 120.

PER Q= 100.0

AREA= 144.5

VEL= 18.4

DEPTH= 3.6

*SECNO 800.000

3301 HV CHANGED MORE THAN HVINS

800.000 4.35 28.08 28.87 .00 31.69 3.61 3.17 .49 30.98

2653.0 .0 2653.0 .0 .0 174.1 .0 1.6 .4 30.98

.01 .00 15.24 .00 .000 .030 .000 .000 23.73 80.00

.017325 140. 140. 140. 5 11 0 .00 40.00 120.00

FLOW DISTRIBUTION FOR SECNO= 800.00 CWSEL= 28.08

STA= 80. 120.

'~.
100.0

"~' 174.1

15.2

DEPTH= 4.4

*SECNO 1020.000
1020.000 4.12 23.48 24.51 .00 27.50 4.02 4.14 .04 29.19

2653.0 .0 2653.0 .0 .0 164.9 .0 2.5 .6 29.19

.01 .00 16.09 .00 .000 .030 .000 .000 19.36 80.00

.020499 208. 220. 233. 7 8 0 .00 40.00 120.00

FLOW DISTRIBUTION FOR SECNO= 1020.00 CWSEL= 23.48

STA= 80. 120.

PER Q= 100.0

AREA= 164.9

VEL= 16.1

DEPTH= 4.1

•
- - -_ .. - .

.. --- .



01JUN92 14:46:29 PAGE 6

e.o DEPTH CHSEL CRIHS WSELK EG HV HL OLOSS L-BANK ELEV
........--ol QLOB QCH QROB ALOB ACH AROB VOL TV/A R-BANK ELEV

TI~1E VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

*SECNO 1240.000
1240.000 4.20 19.20 20.13 .00 23.07 3.88 4.38 .04 22.00

2653.0 .0 2653.0 .0 .0 167.9 .0 3.3 .9 22.00

.02 .00 15.80 .00 .000 .030 .000 .000 15.00 80.00

.019363 208. 220. 233. 6 11 0 .00 40.00 120.00

FLOH DISTRIBUTION FOR SECNO= 1240.00 CWSEL= 19.20

STA=
PER Q=

AREA=
VEL=

DEPTH=

r.-,,:.*.

""';t..- .,

80. 120.

100.0
167.9
15.8

4.2

'.""'.'.. ...

(~ .
~' __ 4

." --..-'

.. .-
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14:46:29

THIS RUN EXECUTED 01JUN92

PAGE

14:46:32

7

w************************************

HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1991
*************************************

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES ~'ESSAGE IN SUMMARY OF ERRORS LIST

4-13-92

SUMMARY PRINTOUT

SECNO Q CWSEL CRIHS EG VCH AREA DEPTH TOPWID XLCH
./

314.000 2653.00 39.53 41.97 48.95 24.63 107.71 2.73 40.00 .00

* 400.000 2653.00 37.69 39.67 44.50 20.94 126.70 3.20 40.00 86.00

500.000 2653.00 35.27 36.55 39.87 17.21 154.18 3.85 40.00 100.00

( •.000 2653.00 30.11 31.63 35.35 18.35 144.54 3.61 40.00 160.00

800.000 2653.00 28.08 28.87 31.69 15.24 174.07 4.35 40.00 140.00

1020.000 2653.00 23.48 24.51 27.50 16.09 164.87 4.12 40.00 220.14

1240.000 2653.00 19.20 20.13 23.07 15.80 167.93 4.20 40.00 220.14

~ --

~



01JUN92 14: 46: 29 PAGE 8

~.

sur*~RY PRINTOUT TABLE 150

SECNO XLCH ELTRD ELLC ELMIN Q CHSEL CRIWS EG 10*KS VCH AREA .01K

314.000 .00 .00 .00 36.80 2653.00 39.53 41.97 48.95 282.54 24.63 107.71 157.83

* 400.000 86.00 .00 .00 34.49 2653.00 37.69 39.67 44.50 713.97 20.94 126.70 99.29

* 500.000 100.00 .00 .00 31. 42 2653.00 35.27 36.55 39.87 252.56 17.21 154.18 166.94

660.000 160.00 .00 .00 26.50 2653.00 30.11 31.63 35.35 308.97 18.35 144.54 150.93

800.000 140.00 .00 .00 23.73 2653.00 28.08 28.87 31.69 173.25 15.24 174.07 201. 56

1020.000 220.14 .00 .00 19.36 2653.00 23.48 24.51 27.50 204.99 16.09 164.87 185.30

1240.000 '220.14 .00 .00 15.00 2653.00 19.20 20.13 23.07 193.63 15.80 167.93 190.66

••

~ .

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



01JUN92

'.~ :~

14:46:29
PAGE 9

SU~~tARY PRINTOUT TABLE 150

SECNO Q CWSEL oI F\~SP oIF1~SX DIFKWS TOPWID XLCH

314.000 2653.00 39.53 .00 .00 -.47 40.00 .00

* 400.000 2653.00 37.69 .00 -1.83 .00 40.00 86.00

500.000 2653.00 35.27 .00 -2.42 .00 40.00 100.00

660.000 2653.00 30.11 .00 -5.15 .00 40.00 160.00

800.000 2653.00 28.08 .00 -2.04 .00 40.00 140.00

1020.000 2653.00 23.48 .00 -4.60 .00 40.00 220.14

1240.000 2653.00 19.20 .00 -4.28 .00 40.00 220.14

(.
~.':.),,: .
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14:46:29

PAGE 10

SUMMARY OF ERRORS AND SPECIAL NOTES

WARNING SECNO= 400.000 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECNO=

.-.

.-

500.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

_0. __ . _...... ::.
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SPKI1L.i-.oer
*-----------------------------------*

S U ~, P 0.'.
J Interactive Summary Printout

I for MS/PC-DOS micro computers

I May 1991
*-----------------------------------*

NOTE - Asterisk (*) at left of profi le number

indicates message in summary of errors

list

'-------.-_. -------_.-.----_.- .-- .---~._-... - -- . -----_.__ ..

L - 4- q 2· 97
r:;·92

,,//{;,' . 2 5'/)

'-~-t:r~)
------.-:------

7·{ 7

DEPTH AREA TOPWID XLCH ELMIN 10K*S TUIE

2.73 107.71 40.00 .--' .00 36.80 282.54 .00

3.20 126.70 40.00 86.00 34.49 713.97 .00

4.01 160.36 40.00 100.00 31.80 223.44 .00

3.78 150.87 40.00 160.00 27.50 270.25 .01

4.24 169.53 40.00 140.00 24.61 188.02 .01

4.08 163.18 40.00 232.65 19.80 211.67 .01

4.14 165.42 40.00 232.65 15.00 202.88 .02

(" f! Y1 I\!11/E L Or?;;J/!J

_.• -----_._-- _...-------...- ......---.-_.

C). I D

(,. 07

EG VCH

48.95 24.63

44.50 20.94

40.06 16.54

36.08 17.58

32.65 15.65

27.98 16.26

23.13 16.04

2. oj

2., SO

L - Or:R
'Z. 14-

I§ +00

&+G':J

e-t 0 0

10.+32

12+~q-

4-13-92

Summary Printout

SECNO Q CWSEL CRIWS

314.00 2653.00 39.53 41.97

400.00 2653.00 37.69 39.67

* 500.00 2653.00 35.81 36.93

660.00 2653.00 31.28 32.63

800.00 2653.00 28.85 29.75

1032.60 2653.00 23.88 24.93

,~.5.30 2653.00 19.14 20.13

. '.

He =- 7·/3

,~ ..

- -- ---: .._- .._- -.-.- .-. - --- ---
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******************~************************* ***************************************

HEC-2 WATER SURFACE PROFILES

4.6.2; May 1991

*
*
*
*

Version

9DATE 01JUN92 TIME 14:50:01

*
*
*

*
*
*

U.S. ARMY CORPS OF ENGINEERS

HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET, SUITE D

DAVIS, CALIFORNIA 95616-4687

(916) 756-1104

*
*
*

********************************************

•

x X XXXXXXX XXXXX XXXXX
X X X X X X X
X X X X X
XXXXXXX XXXX X XXXXX XXXXX
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXXXXXX

***************************************



01JUN92 14:50:01 PAGE

THIS RUN EXECUTED 01JUN92 14:50:01
*************************************

HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1991
*************************************

THIS IS AN ARCHIVAL RUN ALL DATA AND RESULTS ARE SAVED ON UNIT 96

***~************************************************** ********

4-13-92
AC
AC AERIAL MAPPING:
AC
AC
AC
AC SURVEY CONTROL:

'AC
AC
AC
AC

AC *

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
2801 W. DURANGO PHX. AI. 85009

PHONE (602) 501-1501

SOIL CONSERVATION SERVISE DATE: ]-24-90
201 E. INOIANOLA AVE., SUITE 200
PHOENIX. ARIZONA 85012 TEL: (602) 640-5143

*
AC.* SPOOKHILL OUTLET DESIGN SUPPER CRITICAL CONDITION *

Ar *
A·i7~·_-: __ k*************************************************************

..~.-'

0.015
0.030

OUTLET CHANNEL \o/IDTH 40 FEET
OUTLET CHANNEL DEPTH ......•............................ 5 FEET
DISCHARGE FOR THE 100-YEAR BY FCD 2653 CFS
CULVERT INFORHATION OUT LET ELEVATION 1334.49
BY FCD PROPOSED CONDITION MAP
THERE ARE 4-10x10 CULVERTS
THE MANNING N FOR THE CULVERT .
THE MANNING N FOR THE CONCRET RETAINING .
WALLS FOR SIDES AND GROUTED ROCK BOTTOM

AC
AC
AC
AC
AC
AC
AC
AC
AC
AC
AC
AC
AC
AC
T1 SPOOKHILL OUTLET DESIGN FOR THE SOIL CONSERVATION SERVICE
T2 FCD 6C300S 100 YEAR FLOW - PROPOSED CONDITION

T3 DATE: 4-13-92

Jl ICHECK INQ NINV IDIR STRT t1ETRIC HVINS Q WSEL FQ

0 0 0 0.0285 0 0 2653 40 ·0
.- - .-

'.
'- '. ..

_.

J2t1ROF XSECV XSECH FN
. .

IPLOT PRFVS ALlDC IBH CHNIM ITRACE

- ···-1 0 -1 0 0 0 -1 0 0 15
- \(..:~'

J3 VARIABLE- CODES FOR SUMHARY PRINTOUT ..
-- ._-_.-.

-.-
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01JUN92 14:50:01 PAGE 2

.,:•
NC . 065 .065 .015 .3 .5

Xl 314 28 76.58 123.42 86 86 86

X3 10 • 49.00 46.80

GR 43.80 67.75 36.80 74.75 36.80 75.75 43.80 75.75 43.80 76.58

GR 37.63 76.58 36.80 77 .42 36.80 85.75 37.63 86.58 43.80 86.58

GR 43.80 88.75 37.63 88.75 36.80 89.58 36.80 97.92 37.63 98.75

GR 43.80 98.75 43.80 101.25 36.80 101.25 36.80 111.25 43.80 111.25

GR 43.80 113.42 36.80 113.42 36.80 123.42 43.80 123.42 43.80 124.25

GR 36.80 124.25 36.80 125.25 43.80 131. 25

NC 0.065 .065 .030 0.1 .3

Xl 400 28 76.58 123.42 124 76 100

X3 10 49.00 46.80

GR 41.49 67.75 34.49 74.75 34.49 75.75 41. 49 75.75 41.49 76.58

GR 35.32 76.58 34.49 77.42 34.49 85.75 35.32 86.58 41. 49 86.58

GR 41.49 88.75 35.32 88.75 34.49 89.58 34.49 97.92 35.32 98.75

GR 41.49 98.75 41.49 101.25 34.49 101.25 34.49 111. 25 41.49 111.25

GR 41.49 113.42 34.49 113.42 34.49 123.42 41.49 123.42 41.49 124.25

GR 34.49 124.25 34.49 125.25 41.49 131.25

Xl 500 4 80 120 160 160 160

GR 38.42 80 31.80 80 31.80 120 38.42 120

XL. 660 4 80 120 140 140 140

G. 0 _ 33.5 80 27.50 80 27.50 120 33.50 120

Xl 800 4 80 120 220.14 245.16 232.65

GR 30.98 80 24.61 80 24.61 120 30.98 120

Xl 1032.6 4 80 120 220.14 245.16 232.65

GR 29.19 80 19.80 80 19.80 120 29.19 120

Xl 1265.3 4 80 120 0 0 0

GR 22.00 80 15.00 80 15.00 120 22.00 120

-.0 · -' -'.;'

~-., . .:..:: ~;..- ~:...:-_:--..~- _. -.:.. :- ..:.__ .
- .



01JUN92 14:50:01 PAGE 3

_.0 DEPTH CHSEL CRHiS WSELK EG HV HL OLOSS L-BANK ELEV

..."O,-':.i QLOB QCH QROB ALOB ACH ARaB VOL TWA R-BANK ELEV

TIME VLOB VCH VROB XNL XNCH XNR HTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL roc ICONT CORAR TOPwro ENDST

*PROF 1

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS

CCHV; .300 CEHV; .500

*SECNO 314.000

3265 DIVIDED FLOW

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA; 49.00 ELREA; 46.80

314.000 2.73 39.53 41. 97 40.00 48.95 9.42 .00 .00 43.80

2653.0 .0 2653.0 .0 .0 107.7 .0 .0 .0 43.80

.00 .00 24.63 .00 .000 .015 .000 .000 36.80 76.58

.028254 O. O. o. 0 14 4 .00 40.00 123.42

F~~STRIBUTION

s-~t:'~ 77..~.~
PER Q; 100.0

AREA; 107.7

VEL; 24.6

DEPTH; 2.7

FOR SECNO;

123 .

314.00 39.53

CCHV; .100 CEHV; .300

*SECNO 400.000

3265 DIVIDED FLOW

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO; 1.59

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA; 49.00 ELREA; 46.80

400.000 3.20 37.69 39.67 .00 44.50 6.81 3.66 .78 41. 49

2653.0 .0 2653.0 .0 .0 126.7 .0 .2 .1 41.49

.' .030
,

.00 .00 20.94 .00 .000 .000 ... .000 ·34.49 76.58

.1397 86. 86. 86. 7 i4· ·0 . . .': - .00 ... 40.00 :'123.42

...........

- .-'~::.=-_ .. -"- .•. - --.. _-





01JUN92 14:50:01 PAGE 5

--eO DEPTH CHSEL CR I\~S HSELK EG HV HL OLOSS L-BANK ELEV

QLOB QCH QROB ALOB ACH AROB VOL THA R-BANK ELEV

TIME VLOB VCH VROB XNL XNCH XNR WTN EU·IIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOP\oIID ENDST

STA= 80. 120.

PER Q= 100.0

AREA= 150.9

VEL= 17.6
DEPTH= 3.8

*SECNO 800.000

3301 HV CHANGED MORE THAN HVINS

800.000 4.24 28.85 29.75 .00 32.65 3.80 3.13 .30 30.98

2653.0 .0 2653.0 .0 .0 169.5 .0 1.6 .4 30.98

.01 .00 15.65 .00 .000 .030 .000 .000 24.61 80.00

.00
...-

. 018802 140 . 140. 140. 6 11 0 40.00 120.00

FLOW DISTRIBUTION FOR SECNO= 800.00 CWSEL= 28.85

ST

r

•
80. 120.

100.0
',',j;' '.A= 169.5.....:~~

VEL= 15.6

DEPTH= 4.2

*SECNO 1032.600
1032.600 4.08 23.88 24.93 .00 27.98 4.10 4.64 .03 29.19

2653.0 .0 2653.0 .0 .0 163.2 .0 2.5 .7 29.19

.01 .00 16.26 .00 .000 .030 .000 .000 19.80 80.00

.021167 220. 233. 245. 7 11 0 .00 40.00 120.00

FLO\ol DISTRIBUTION FOR SECNO= 1032.60 CWSEL= 23.88

STA= 80. 120.
PER Q= 100.0

AREA= 163.2

VEL= 16.3

DEPTH= 4.1

...
,'- _.



01JUN92 14:50:01 PAGE 6

~.O DEPTH CHSEL CRIWS HSELK EG HV HL OLOSS L-BANK ELEV

-l QLOB QCH QROB ALOB ACH ARaB VOL TVIA R-BANK ELEV

TIf~E VLOB VCH VROB XNL XNCH XNR HTN EU~IN SSTA

SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST

*SECNO 1265.300

1265.300 4.14 19.14 20.13 .00 23.13 3.99 4.82 .03 22.00

2653.0 .0 2653.0 .0 .0 165.4 .0 3.4 .9 22.00

.02 .00 16.04 .00 .000 .030 .000 .000 15.00 80.00

. 020288 220. 233 . 245. 6 11 0 .00 40.00 120.00

FLOW DISTRIBUTION FOR SECNO= 1265.30 CWSEL= 19.14

STA= 80. 120.

PER Q= 100.0

AREA= 165.4

VEL= 16.0

DEPTH= 4.1

•

t
... /



01JUN92

~.
00'

14:50:01

THIS RUN EXECUTED 01JUN92

PAGE

14:50:04

*************************************

HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1991
*************~***********************

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUt~BER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

4-13-92

SUMMARY PRINTOUT

SECNO Q CYiSEL CRIWS EG VCH AREA DEPTH TOPWID XLCH
/

314.000 2653.00 39.53 41. 97 48.95 24.63 107.71 2.73 40.00 .00

* 400.000 2653.00 37.69 39.67 44.50 20.94 126.70 3.20 40.00 86.00

500.000 2653.00 35.81 36.93 40.06 16.54 160.36 4.01 40.00 100.00

;~~O.OOO 2653.00 31.28 32.63 36.08 17.58 150.87 3.78 40.00 160.00

800.000 2653.00 28.85 29.75 32.65 15.65 169.53 4.24 40.00 140.00

1032.600 2653.00 23.88 24.93 27.98 16.26 163.18 4.08 40.00 232.65

1265.300 2653.00 19.14 20.13 23.13 16.04 165.42 4.14 40.00 232.65

•
:.' • I • -. :-

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

.. .
-

',,; :.



01JUN92 14:50:01
PAGE 8

~:•..
SUMMARY PRINTOUT TABLE 150

SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG 10*KS VCH AREA .01K

314.000 .00 .00 .00 36.80 2653.00 39.53 41. 97 48.95 282.54 24.63 107.71 157.83

* 400.000 86.00 .00 .00 34.49 2653.00 37.69 39.67 44.50 713.97 20.94 126.70 99.29

* 500.000 100.00 .00 .00 31.80 2653.00 35.81 36.93 40.06 223.44 16.54 160.36 177.48

660.000 160.00 .00 .00 27.50 2653.00 31.28 32.63 36.08 270.25 17.58 150.87 161. 38

800.000 140.00 .00 .00 24.61 2653.00 28.85 29.75 32.65 188.02 15.65 169.53 193.48

1032.600 232.65 .00 .00 19.80 2653.00 23.88 24.93 27.98 211.67 16.26 163.18 182.35

1265.300 232.65 -<00 .00 15.00 2653.00 19.14 20.13 23.13 202.88 16.04 165.42 186.26



01JUN92 14:50:01 PAGE 9

(3'
~~i~F'

SU~lMARY PRINTOUT TABLE 150

SECNO Q CWSEL OIF1·ISP OIFWSX OIFKWS TOPWID XLCH

314.000 2653.00 39.53 .00 .00 -.47 40.00 .00

* 400.000 2653.00 37.69 .00 -1.83 .00 40.00 86.00

* 500.000 2653.00 35.81 .00 -1.88 .00 40.00 100.00

660.000 2653.00 31.28 .00 -4.53 .00 40.00 160.00

800.000 2653.00 28.85 .00 -2.43 .00 40.00 140.00

1032.600 2653.00 23.88 .00 -4.97 .00 40.00 232.65

'1265.300 2653.00 19.14 .00 -4.74 .00 40.00 232.65



01JUN92,.,.
I:

~ '-

14:50:01 PAGE 10

SUMf~RY OF ERRORS AND SPECIAL NOTES

WARNING SECNO=

WARNING SECNO=

.-\.:.,. ;;

400.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

500.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
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B.4

HEC-2 MODEL ALTERNATIVE NO. 4



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

, I
I Interactive Summary Printout I
I for MS/PC-DOS micro computers I
I May 1991 I
*-----------------------------------*

NOTE - Asterisk (*) at left of profi Ie number

indicates message in summary of errors

list

IJ t 1'":IJ; <4
sPKHl~ ovr

dff~~
4-13-92

Summary Printout

SECNO Q CWSEL CRIWS EG VCH DEPTH AREA TOPWID XLCH ELMIN IOK*S TIME

314.00 2653.00 39.53 41. 97 48.95 24.63 2.73 107.71 40.00 .00 36.80 282.54 .00

* 400.00 2653.00 37.69 39.67 44.50 20.94 3.20 126.70 40'.00 86.00 34.49 713.97 .00

500.00 2653.00 36.38 37.32 40.27 15.82 4.19 167.75 40.00 100.00 32.19 194.29 .00

660.00 2653.00 32.45 33.63 36.82 16.77 3.95 158.18 40.00 160.00 28.50 233.18 .01

800.00 2653.00 29.61 30.63 33.65 16.13 4.11 164.44 40.00 140.00 25.50 206.65 .01

1045.10 2653.00 24.30 25.38 28.46 16.37 4.05 162.11 40.00 245.16 20.25 216.04 .01

.290.30 2653.00 19.07 20.13 23.19 16.29 4.07 162.90 40.00 245.16 15.00 212.80 .02

FB
-:..---..------~-----.

400

l) 00

(Pto
gOo

I D4c;

) Z ?fJ

'2..r;0
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:******************************************* ***************************************

~*******************************************

HEC-2 WATER SURFACE PROFILES

4.6.2; ~'ay 1991

***************************************

*
*
*

U.S. Aru~Y CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET, SUITE D
DAVIS, CALIFORNIA 95616-4687

(916) 756-1104
*
*
*

*
*
*
*

14:54:15 *TIME01JUN92

:.5;on
,.'IN DATE

x X XXXXXXX XXXXX XXXXX

X X X X X X X
X X X X X
XXXXXXX XXXX X XXXXX XXXXX

X X X X X
X X X X X X

X X XXXXXXX XXXXX XXXXXXX

•
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01JUN92 14:54:15 PAGE 1

• THIS RUN EXECUTED 01JUN92 14:54:15
*************************************

HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1991
*************************************

THIS IS AN ARCHIVAL RUN ALL DATA AND RESULTS ARE SAVED ON UNIT 96

**************************************************************

SOIL CONSERVATION SERVISE DATE: 7-24-90
201 E. INDIANOLA AVE., SUITE 200
PHOENIX. ARIZONA 85012 TEL: (602) 640-5143

AC
AC AERIAL MAPPING:
AC
AC
AC
AC SURVEY CONTROL:
AC /

AC
AC
AC

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
2801 W. DURANGO PHX. AZ. 85009
PHONE (602) 501-1501

4-13-92

C * *

* SPOOKHILL OUTLET DESIGN SUPPER CRITICAL CONDITION *

:~************************************************************:

0.015
0.030

OUTLET CHANNEL WIDTH 40 FEET

OUTLET CHANNEL DEPTH . .. .. . .. .. . . . . .. . . . . . . . . .. . .. . .. .. . 5 FEET
DISCHARGE FOR THE 100-YEAR BY FCD 2653 CFS
CULVERT INFORMATION OUT LET ELEVATION 1334.49
BY FCD PROPOSED CONDITION MAP
THERE ARE 4-10X7 CULVERTS
THE MANNING N FOR THE CULVERT .
THE MANNING N FOR THE CONCRET RETAINING .
WALLS FOR SIDES AND GROUTED ROCK BOTTOM

c
C

AC
AC
AC
AC
AC
AC
AC
AC
AC

AC
Tl SPOOKHILL OUTLET DESIGN FOR THE SOIL CONSERVATION SERVICE
T2 FCD 6C300S 100 YEAR FLOW - PROPOSED CONDITION
13 DATE: 4-13-92

Jl ICHECK INQ NINV IDIR STRT r·1ETRIC HVINS Q ~ISEL FQ

J2-'NPROF IPLOT, PRFVS

.-/ .~;~~ ··:~,:'O~ "C',',, •. -1

o o o 0.0285 o o 2653 40

J3o,VARIABLE C0o..~S .FOR SU~RY PRINTOUT.
. ~'_"."'4'_"_

.--.~
'';:''~-' -::.:-::- -.~; -,.' .~

.._. ":'\~~_ ~~~'~.-_ ~~ .. :.~~: ~. ~0. ~..~ :,._: ; .
.;' .
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.0

NC .065 .065 .015 .3 .5

Xl 314 28 76.58 123.42 86 86 86

X3 10 49.00 46.80

SR 43.80 67.75 36.80 74.75 36.80 75.75 43.80 75.75 43.80 76.58

SR 37.63 76.58 36.80 77 .42 36.80 85.75 37.63 86.58 43.80 86.58

SR 43.80 88.75 37.63 88.75 36.80 89.58 36.80 97.92 37.63 98.75

GR 43.80 98.75 43.80 101. 25 36.80 101. 25 36.80 111.25 43.80 111.25

GR 43.80 113.42 36.80 113.42 36.80 123.42 43.80 123.42 43.80 124.25

GR 36.80 124.25 36.80 125.25 43.80 131.25

NC 0.065 .065 .030 0.1 .3

Xl 400 28 76.58 123.42 124 76 100

X3 10 49.00 46.80

GR 41.49 67.75 34.49 74.75 34.49 75.75 41.49 75.75 41.49 76.58

GR 35.32 76.58 34.49 77 .42 34.49 85.75 35.32 86.58 41.49 86.58

GR 41.49 88.75 35.32 88.75 34.49 89.58 34.49 97.92 35.32 98.75

GR 41.49 98.75 41.49 101. 25 34.49 101. 25 34.49 111. 25 41.49 111.25

GR 41.49 113.42 34.49 113.42 34.49 123.42 41.49 123.42/ 41.49 124.25

GR 34.49 124.25 34.49 125.25 41.49 131. 25

Xl 500 4 80 120 160 160 160

GR 38.42 80 32.19 80 32.19 120 38.42 120

~.
660 4 80 120 140 140 140

33.5 80 28.5 80 28.5 120 33.50 120

Xl 800 4 80 120 232.65 257.67 245.16

GR 30.98 80 25.50 80 25.50 120 30.98 120

Xl 1045.1 4 80 120 232.65 257.67 245.16
GR 29.19 80 20.25 80 20.25 120 29.19 120

Xl 1290.3 4 80 120 0 0 0
GR 22.00 80 15.00 80 15.00 120 22.00 120

.~;--" ~- -..... ,-,••••••.

..

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

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

_. '.:.-:::~_ .?:"":.-.".- .='=:~:~ ,:,,"':.:5~~,-::';~:"

-;. "< •• ".._-- .--. :-:.....

-_:..: -
- -. __ ... ;t ."
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01JUN92 14:54:15 PAGE 3

.CNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV

cl QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST

*PROF 1

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS

CCHV= .300 CEHV= .500
*SECNO 314.000

3265 DIVIDED FLOW

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 49.00 ELREA= 46.80

314.000 2.73 39.53 41.97 40.00 48.95 9.42 .00 .00 43.80

2653.0 .0 2"653.0 .0 .0 107.7 .0 .0 .0 43.80

.00 .00 24.63 .00 .000 .015 .000 .000 36.80 76.58

. 028254 o. o. O. 0 14 4 .00 40.00 123.42

F4IIIfISTRIBUTION

S, 77.

PER Q= 100.0
AREA= 107.7

VEL= 24.6
DEPTH= 2.7

FOR SECNO=

123.

314.00 CWSEL= 39.53

CCHV= .100 CEHV= .300
*SECNO 400.000

3265 DIVIDED FLOW

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 1.59

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 49.00 ELREA= 46.80

400.000 3.20
2653.0 .0
:.'- .bo··· .. 00

.•~ ~.~:7::~j~ ::;~: ~::,86.~ ..

37.69
2653.0
20.94
.- 86.

39.67
.0

.00
86. ..

.00 44.50 6.81 3.66 .78 41.49
.0 126.7 .0 .2 .1 41.49

.000 .- .~: 030 ~ <. :OOO~'':';:'_ ~ O(lO·-._:.~034: 49-_,- 76.58

-. 7. <::-:~~~- 14~~::/~c\~_0~2~~,!.'-:.-o"o..~~.2:~_o'.6·~~ ~:3.42--~":"-;-->;_.~.c,"-'_":~~:"_--' :_.-_':: ~-~::.=~~c:~~-
- _.~: __'._. _-..:.: ;:C_~~~.'.~ . '.1' •• "-.'.-~'-,::.:,- ••_=:;= ••:_:'_-=~':_--"'""'-'--" :.;~,- .- _..•. r-..:; _-:: .• -----.-:- ... _~.~~=-:.'~.~~;:--,..

• • • •• - ~.....J'. _ ...:..:...•. :... ••- .•- __' _ _. _ • ,. ._:..- ~ ".:,_.:' _ ••• "";"

.-
--

..,~. "';-'~: '",' .
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.CNO DEPTH C\~SEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV

I.l QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV

TIME VLOB VCH VROB XNL XNCH XNR WTN EU4IN SSTA

SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST

FLOW DISTRIBUTION FOR SECNO~ 400.00 CWSEL~ 37.69

STA~ 77. 123.
PER Q~ 100.0

AREA= 126.7
VEL~ 20.9

DEPTH~ 3.2

*SECNO 500.000

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .52

500.000 4.19 36.38 37.32 .00 40.27 3.88 3.36 .88 38.42

2653.0 .0 2653.0 .0 .0 167.7 .0 .6 .2 38.42

.00 .00 15.82 .00 .000 .030 .000 .000 32.19 80.00

'-9429 124. 100. 76. 6 14 0 .00 40.00 120.00

FLOW DISTRIBUTION FOR SECNO~ 500.00 CHSEL= 36.38

STA= 80. 120.
PER Q= 100.0

AREA= 167.7
VEL= 15.8

DEPTH= 4.2

*SECNO 660.000

660.000 3.95 32.45 33.63 .00 36.82 4.37 3.40 .05 33.50
2653.0 .0 2653.0 .0 .0 158.2 .0 1.2 .3 33.50

.01 .00 16.77 .00 .000 .030 .000 .000 28.50 80.00
.023318 160. 160. 160. 6 11 0 .00 40.00 120.00

FLOW DISTRIBUTION FOR SECNO~ 660.00 CWSEL~ 32.45

120.

. -,

n~:~~.~-:".~.<,--,--_ ;2:'::_:~':-~.~~::::-..:~::,;~.~~ _.r.,:~ ; ..:.: .. ~.: :;:.

- ~- - '.' '~...._-" "... -·-.-._·r .-,

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

STA= 80.
PER Q~ 100.0

AREA= 158.2

VEL= 16.8
DEPTH= .__ .' 4.0_•... . ' ..

- -:.-...:' .-:; . - .. - -
.. ~~ - ---OJ'"
- ------

.-:;~ •. '-= ... - '.
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eNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
.., QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOP~JID ENDST

SECNO 800.000

800.000 4.11 29.61 30.63 .00 33.65 4.04 3.07 .10 30.98

2653.0 .0 2653.0 .0 .0 164.4 .0 1.7 .4 30.98

.01 .00 16.13 .00 .000 .030 .000 .000 25.50 80.00

.020665 140. 140. 140. 7 11 0 .00 40.00 120.00

~LO\oJ DISTRIBUTION FOR SECNO~ 800.00 CWSEL~ 29.61

>TA~ 80. 120.

PER Q~ 100.0
AREA~ 164.4
VEL~ 16.1

DEPTH~ 4.1

SECNO 1045.100

1045.100 4.05 24.30 25.38 .00 28.46 4.16 5.18 .01 29.19

2653.0 .0 2653.0 .0 .0 162.1 .0 2.6 .7 29.19

•.01
.00 16.37 .00 .000 .030 .000 .000 20.25 80.00

604 233. 245. 258. 7 11 0 .00 40.00 120.00

, OW DISTRIBUTION FOR SECNO~ 1045.10 CWSEL~ 24.30

>TA~ 80. 120.
PER Q~ 100.0

AREA= 162.1
VEL~ 16.4

DEPTH~ 4.1

*SECNO 1290.300

1290.300 4.07 19.07 20.13 .00 23.19 4.12 5.26 .01 22.00

2653.0 .0 2653.0 .0 .0 162.9 .0 3.5 .9 22.00

.02 .00 16.29 .00 .000 .030 .000 .000 15.00 80.00

.021280 233. 245. 258. 6 11 0 .00 40.00 120.00

FLOW DISTRIBUTION FOR SECNO~ 1290.30 CWSEL~ 19.07

STA~ 80. 120.

PER Q~ 100.0
AREA~ 162.9

----.
16:3

. , ...... .; " "

VEL~
-.. - . '

. --~.

,. ,
,. -.

DEPTH~ ~
.'" . -'" ':--.:" ".::..._-",;:- - - . . -. ,- . ' .

4.1 .. ~ - .':.-.'" ~
. -_.--e; "

, c . ..
0- -:-'-:"'-:;-:-".;' .,- --_..-* ---'-.- ..,,:--.~_._...

,,-- - --- - ---- - ------_._-
... - .

"
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"
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01JUN92

•
14:54:15

THIS RUN EXECUTED 01JUN92

PAGE

14:54:17

6

*************************************

HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1991
*************************************

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

4-13-92

SUMMARY PRINTOUT

SECNO Q CWSEL CRIWS EG VCH AREA DEPTH TOPWID XLCH
/

314.000 2653.00 39.53 41. 97 48.95 24.63 107.71 2.73 40.00 .00

* 400.000 2653.00 37.69 39.67 44.50 20.94 126.70 3.20 40.00 86.00

* 500.000 2653.00 36.38 37.32 40.27 15.82 167.75 4.19 40.00 100.00• 2653.00 32.45 33.63 36.82 16.77 158.18 3.95 40.00 160.00~60.000

800.000 2653.00 29.61 30.63 33.65 16.13 164.44 4.11 40.00 140.00

1045.100 2653.00 24.30 25.38 28.46 16.37 162.11 4.05 40.00 245.16

1290.300 2653.00 19.07 20.13 23.19 16.29 162.90 4.07 40.00 245.16

.-~_.-

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

.;....'--

- .-.-.. ;.,.,,,:'. ~-



01JUN92 14:54:15 PAGE 7.2
)UMI~RY PRINTOUT TABLE 150

SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRHIS EG 10*KS VCH AREA .01K

314.000 .00 .00 .00 36.80 2653.00 39.53 41. 97 48.95 282.54 24.63 107.71 157.83

~ 400.000 86.00 .00 .00 34.49 2653.00 37.69 39.67 44.50 713.97 20.94 126.70 99.29

500.000 100.00 .00 .00 32.19 2653.00 36.38 37.32 40.27 194.29 15.82 167.75 190.33

660.000 160.00 .00 .00 28.50 2653.00 32.45 33.63 36.82 233.18 16.77 158.18 173.74

800.000 140.00 .00 .00 25.50 2653.00 29.61 30.63 33.65 206.65 16.13 164.44 184.55

1045.100 245.16 .00 .00 20.25 2653.00 24.30 25.38 28.46 216.04 16.37 162.11 180.50

1290.300 245.16 .00 .00 15.00 2653.00 19.07 20.13 23.19 212.80 16.29 162.90 181.86

•

•..-'"
- -

- - ..-. '.~. - _. .
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01JUN92 14:54:15 PAGE 8.2
SUMMARY PRINTOUT TABLE 150

SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH

314.000 2653.00 39.53 .00 .00 -.47 40.00 .00

400.000 2653.00 37.69 .00 -1.83 .00 40.00 86.00

* 500.000 2653.00 36.38 .00 -1.31 .00 40.00 100.00

660.000 2653.00 32.45 .00 -3.93 .00 40.00 160.00

800.000 2653.00 29.61 .00 -2.84 .00 40.00 140.00

1045.100 2653.00 24.30 .00 -5.31 .00 40.00 245.16

1290.300 2653.00 19.07 .00 -5.23 .00 40.00 245.16

•

_:.-----_.-::- ..-:._ .. ~:--'_.''''':_ ... _... ~- -;------:
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01JUN92

•
14:54:15 PAGE 9

SUMMARY OF ERRORS AND SPECIAL NOTES

400.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE;.JARNING SECNO=

\~ARNING SECNO=

•

•

500.000 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE



•

•

•
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JI_PPENDIX B

B.5

SEDIMENT TRANSPORT INFORMATION• See
1\ (,
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, ;" r'UT,It TION SHE£T

SC~NG-523 Rev, 8-69

U. S. DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE

SUBJECT 0 _.,. :Y /5e cJ L n-1. -€ f'>v l Q L/'~.fTt 0 I1-J SHEET? OF

.,
BY \ IDA TE /] CHECKED BY ID,4 TE JOB NO.
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.....,.ff'UTATlON SHEET

SCS-ENG-52J Rw. ~9
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SUBJECT .

-5 £9/ ME ,Vt $A-S/I\J

PROJECTS f. I 'I
OOf51\I'\..Jl

CHECKED BY IDATE

YE:,51GA/ CH-ECk
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*****************************************

*

***************************************

*

RUN DATE 08/17/1992 TIME 09:59:44 *

.:*

*

FLOOD HYDROGRAPH PACKAGE (HEC-1)

FEBRUARY 1981

REVISED 6 FEB 87

*
*
*

u.s. Am~Y CORPS OF ENGINEERS *
* THE HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *

* DAVIS, CALIFORNIA 95616 *

* (916) 440-3285 OR (FTS) 448-3285 *
*

*****************************************

x X XXXXXXX XXXXX X
X X X X X XX

X X X X X

XXXXXXX XXXX X XXXXX X

~ X X X X

X X X X X X

X X XXXXXXX XXX XX XXX

***************************************

•
THIS PROGRAH REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOIo/N AS HEC1 (JAN 73), HEC1GS, HECIDB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROI~ THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.

THE DEFINITION OF -AHSKK- ON ~-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION

NE\, OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:\,RITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL

:.

'---,...-'- - .-----_ . ..,. __ .- .
.-"- .;:;- ;.~-.. _-""",,,"' ,,'

,"0' ~.:--,. '.:.- ' __ • _ ••~ _.

-"- -.:-"---':;':~::_:_ : .;..::.;. .~ . " .0".. . :C'·..
.. . ...
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."". _·~;:;:.i:. "·~T;~;':~ ..t{~:~ o.
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.'
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HEC-l INPUT

10 1 2 3 4 5 6 7 8 9 10

BUSH HWY CULVERTS AND NEW CHANNEL

VALERIE WASH (THE WASH WHERE SPOOKHILL FLOOOWAY TEro~INATES)

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

AM/>! 9/88

REVISION £1: 1)

PAGE 1

WE USE THE ORIGINAL HEC-1 MODEL BY HYDROLOGY

DEPART/>lENT.AND />lOOEL THE NEW CHANNEL, SEDIMENT

WE ADJUST THE HYDROGRAPH FROl~ THE DAM TO REFLECT

THE PROPOSED DISCHARGE USED TO OESIGNE THE

NEW BUSH HWY DISCHARGE. SCS AND FCD AGGREEO TO
USE Q=2653 CFS FOR THE 100-YR. 24-HR. EVENT.
WE MODEL NEW CHANNEL FROM BUSH HWY CULVERT TO

THE SEDIMENT BASIN. USING W=4~', 0=5', S=3.0731%

AND 1.9818%, AND THE MANNING N=0.030
WE MODEL THE SEDII~ENT BASIN TO CALCULAT MIN. WSE.

SEDIMENT BASIN: W=100', L=650'

WEIR OUTLET: W=150', C=1.85, E=1.5
WEIR FLOWLINE ELEVETION IS 1818

300

4), .

DATE JULY, 92

BY BKH

3) .

2) .

5

1

10

10

10

10

10

10

10

10

10
10
10
10

10
10
10

10

10
10

10

10

10

10
10

"'DIAGRAM

IT

10

1

2

3

4

5

6

7

8

9

10
11

12
13
14
15

16

17

18

19

20

21

22
23

24

25

LINE•

•
26

27

28

29

30

31

32

KK SPK

KM INFLOW FROr~ SPOOKHI LL FLOOOWAY

IN 879
QI 1 2339 1

KK ROUT

KM

RK 4000 .045 .035 TRAP 40 5

.66

- ~< ;"". -- -: ""

-. '".:;:-
~: ---_. _. ----

.02 .03

.06 .06

.10 .11

.16 .17

.66 .71

.84 .85

.90 .91

.95 .95
. _.98,:;---::....~.98.:...... _

1 ~ O(F - 1. 00-...

.02

.05

.10

.15

.39

.83

.90

.94
.. 97

- - 1.00

o 0 .01 .01 .01 .02

.03 .04 .04 .04 .04 .05

.07 .07 .08 .08 .08 .09

.12 .12 .13 .13 .14 .15

.19 .20 .22 .24 .26 .28

.76 .i8 .79 .80 .81 .82

.86 .87 .88 .88 .89 .89

.92 .92 .93 -.93 .93 -. .94

.96 ------:: .96: --.96:::.......:·-.97-~:~.97 ----- .97.
:." .'

.99 _:._ :-.99. ·----:·'.99 -_. 1.00. -1.00 - 1.00

A

BASIN A

15

4.1

o
.03

.06

.11

.18

.74

.86

.91

.95

.98

.81

KK

KH

IN

PB

PC

PC

PC

PC

PC

PC

PC

PC

PC
- . PC-

BA

LS

UD

33

34

35

36

37

38

39

40

41

42

43

44
45 --- -

- --46

- - 47

48

49

:.--, -- -.- ..-
- '.. - •.

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



HEC-l INPUT PAGE 2

10 1 2 3 4 5 6 7 8 9 10

12.326 14.325

1323 1324

o40

8.506 10.386
1321 1322

L;650, Z;2:1

TRAP

6.685
1320

4.924
1319

1.5

.030

SEDIMENT BASIN CAPACITY
BASIN CARACTERISTICS: W;100,

ELEV 1316

1. 582 3.223
1317 1318

150 1.85

ROUT HYDROGRAPH FROM BUSH HWY TO SEDIMENT BASIN

2 2

623 .019818

KK BASIN

KM
KM

RS 0
/

SV 0
SE 1316

SS 1318

ZZ

KK RBUSH2

KM
KO

RK

KK RBUSH
KM ROUT HYDROGRAPH FROM BUSH HWY TO SEDIMENT BASIN

KM IN PROPOSED CHANNEL W;40, H;8', S;0.030

RK 346.03731 .030 TRAP 40 0

KK BUSH
KM CO~lBINE FLOWS AT BUSH

HC 2

LINE• 50

51
52

53

54

55

56

57

58

59
60

61

62
63

64

65
66

67

68

•

;.7-., • • _ = ._.-_._ •• ~_,

..'....
r··
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SCHEI1ATIC DIAGRAM OF STREAI-' NETWORK

INPUT

• LINE

NO.

(V) ROUTING

( .) CONNECTOR

(---» DIVERSION OR PUMP FLOW

«---) RETURN OF DIVERTED OR PUMPED FLOW

•

*** HEC1 ERROR 4 *** NO HYDROGRAPHS AVAILABLE TO ROUTE

V

V

3D ROUT

33 A

50 BUSH .
V

V

53 RBUSH
V

V

57 RBUSHZ
V

V

61 BASIN

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

1 ERRORS IN STREAM SYSTEM

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

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



*****************************************
***************************************

.:
09:59:44 *

*

*

FLOOD HYDROGRAPH PACKAGE
FEBRUARY 1981

REVISED 6 FEB 87

RUN DATE 08/17/1992 TIME

(HEC-l)
*
*
*
*

*

*
* U.S. ARMY CORPS OF ENGINEERS *
* THE HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *

DAVIS, CALIFORNIA 95616
* (916) 440-3285 OR (FTS) 448-3285

*

***************************************** ***************************************

BUSH HvlY CULVERTS AND NEW CHANNEL
VALERIE WASH (THE WASH WHERE SPOOKHILL FLOODWAY TE~~INATES)

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

AMM 9/88

•

REVISION £1: 1)

2) .

3) .

4) .

WE USE THE ORIGINAL HEC-l MODEL BY HYDROLOGY
DEPARn~ENT.AND MODEL THE NEW CHANNEL, SEDIMENT
WE ADJUST THE HYDROGRAPH FROM THE DN~ TO REFLECT
THE PROPOSED DISCHARGE USED TO DESIGNE THE
NEW BUSH HWY DISCHARGE. SCS AND FCD AGGREED TO
USE Q=2653 CFS FOR THE 100-YR. 24-HR. EVENT.
WE MODEL NEW CHANNEL FROM BUSH HWY CULVERT TO
THE SEDIMENT BASIN. USING W=40:, 0=5', S=3.0731%
AND 1.9818%, AND THE MANNING N=0.030
WE MODEL THE SEDI~lENT BASIN TO CALCULAT MIN. WSE .
SEDIMENT BASIN: W=100', L=650'
WEIR OUTLET: W=150 1

, C=1.85, E=1.5
wEIR FLOWLINE ELEVETION IS 1818

DATE JULY, 92
BY BKH

25 IO OUTPUT CONTROL VARIABLES
IPRNT 1
IPLOT 0
QSCAL O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TII·IE
NU~IBER OF HYDROGRAPH ORDINATES
ENDING DATE
END ING TIf1E
CENTURY ~lARK

5

o
0000

300
o

0055
19

2

1

HYDROGRAPH TII~E DATA
NMIN

IDATE
!TIME

NQ
NDDATE
NDTIME
ICENT

IT

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

, _, __ 0 •

-.~.:;:-:~ -.7-:-- ~ ~ ' •. __ .. _." - ••-_::,~: -~-~-:-:_-'~-.-_';'"" .--::--~:---:-'-;.::-~-

;._ -.7-=~ ---"-,:-.:':':.,:. ~.:::-' ~..7:-:~:; --~.;--..:~~_~:~.~::;~;:~; \~JO~~~~~~:: .:~. ~~
. - '-'. '- " :. ~ -~ .. ' ... .',-..-'- '- -." . .

:~~~. -;--::~~'.::';"7"::;.-~;::;:'~--:~;:-.~- -=--_.- _ ..

-'. -:'::~~:~-f'''- -:-;. ~~ ~'
, .

.J..' .,'

. -- .
'.'.

-,-, COMPUTATION INTERVAL., _, . D8, HOURS,~,-,-,'-:--: - ..~-_ -.~ _. __ :".--;',:" ".-~"":'.-: -:':'i=::- ..-, - ...
'" ,- ,- ,', " TOTAL TIME BASE' 24.92 HOURS,:, .." ;,.. ~,' -,,:':-"::,::,;

-•.:-- ',' ~-',.'~.~'::~~~;-;":-::'-{ ":','. -. , ' : .",":~:..:~", --,- '''' '.-..-'.- "'''' ----
ENGLISH 'UNITS ,. ';~~:::::~:-':--:-"~~'--':-~: --;-:~; '::-:'~--'--

DRAINAGE AREA SQUARE MILES'

PRECIPITATION DEPTH INCHE~.·.:::".:F~,,:

LENGTH, ELEVATION FEET :.,:-".,.;

FLOW CUBIC FEET PER SECOND



•
STORAGE VOLU~'E

SURFACE AREA
TEMP ERATURE

ACRE-FEET

ACRES
DEGREES FAHRENHEIT

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************

*
26 KK SPK *

**************

INFLOW FROM SPOOKHILL FLOOOWAY

28 IN TIME DATA FOR

JXMIN

JXOATE

JXTHlE

INPUT TIME SERIES

879 TIME INTERVAL

1 0 STARTI~G DATE
o STARTING TIME

IN MINUTES

SUBBASIN RUNOFF DATA

o BA SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA

•
***

**********************r.************************************************************************************************************

HYOROGRAPH AT STATION SPK

***********************************************************************************************************************************

*
DA ~10N HRWl ORO FLOW * OA I~ON HRMN ORO FLOW * DA MaN HRMN ORO FLOH * OA MaN HRMN ORO FLOW

* *
0000

0005

0010

0015

0020

0025

0030

0035

0040

0045

0050

0055

0100

0105

0110

0115
_0120.

. 0125

0136

0135

0140

0145

0150

0155

*

*

*

*
*

*

*

1 1845 226 1685.

1 1850 227 1671.

1 1855 228 1658.

1 1900 229 1645.

1 1905 230 1631.

1 1910 231 1618.

1 1915 232 1605.

1 1920 233 1592.

1 1925 234 1578.

* 1 1930 235 1565.

* 1 1935 236 1552.

* 1 1940 237 1538.

* 1 1945 238 1525.

* 1 1950 239 1512.

* 1 1955 240 1498.

* 1 2000 241 1485.

* ... 1.._::.,~~0.s~~~~L:=... .r~~~.
* 1 .... : 2010~' 24~::': 1459 .

l' . 2015··.. 244 ': "" 14-45:='·:::
---- -- - ._- -_.. _- - -=--_:- . - - .~ - ~-"
1 2020 " 245 :.-. 1432. 'C.•

1 2025·246" 1419.'

.1,~.::.29~O:~:2.4L: :.~~:~.4?~.. ~.., I
1 2035'~ 248 .. ·· 1392.'-'

. 1 2040 249 1379.

*
*

*

*

*

*
*

*

*

*
*

'"

1 0615 76 998. 1 1230 151 1996.

1 0620 77 1012. * 1 1235 152 2009.

1 0625 78 1025. * 1 1240 153 2022.

1 0630 79 1038. * 1 1245 154 2036.

1 0635 80 1052. * 1 1250 155 2049.

1 0640 81 1065. * 1 1255 156 2062.

1 0645 82 1078. * 1 1300 157 2076.

1 0650 83 1092. * 1 1305 158 2089.

1 0655 84 1105. * 1 1310 159 2102.

1 0700 85 1118. * 1 1315 160 2116.

1 0705 86 1131. * 1 1320 161 2129.

1 0710 87 1145. * 1 1325 162 2142.

1 0715 88 1158. * 1 1330 163 2155.

1 0720 89 1171. * 1 1335 164 2169.

1 0725 90 1185. * 1 1340 165 2182.

1 0730 91 1198. * 1 1345 166. 2195.
* 1 0735 92 . -1211.· -. *: 1 ..:- 1350:: '167' 2209 .

:.-~ .~~.\.~~~·t~~--·:{~·~~;::;;~·~~:,i/:-E+0~;Ft:~~-~::~· :.- -~~~~.:
* '1' '-:{'750':'--g'5 ·~·~:-125L:..:"-:;'-~-.0~~.~14(i5~17o-·· 2249.

* 1 0755.-. 96.:.-;. 1264. '. * 1 .. 1410 171: 2262.

* 1 08~0... 97,:;;::'i:1278:, . ..~ .. 1.:.. :....: 1415._ 172 2275.
* 1 0805'· 98'~""' 129(.. ·, :.: *' 1· 1420 173 2288:

* 1 0810 9913'04. ":'~ 1 1425 174 2302:

l.

14.

28.

41.

54.

67.

81.

94.

107.

121.

134.

147.

16l.

174.

187.

200.

214.

227.

240.

254.'

267.

280.

294.

307.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17 .....

18

19

20

21

22
.: 23

24

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

. L~.

.•<~.._~>.:..:._) .-:..
" -. - .... ..:

. 1
'.. "1 - C •

1

···1 :;:..

1

1



•

•

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

0200 25

0205 26

0210 27

0215 28

0220 29

0225 30

0230 31
0235 32

0240 33

0245 34

0250 35

0255 36

0300 37

0305 38

0310 39

0315 40

0320 41

0325 42
0330 43

0335 44

0340 45

0345 46

0350 47

0355 48

0400 49

0405 50

0410 51

0415 52

0420 53

0425 54

0430 55

0435 56

0440 57

0445 58

0450 59

0455 60

0500 61

0505 62

0510 63

0515 64

0520 65

0525 66

0530 67

0535 68

0540 69

0545 70

0550 71

0555 72

0600 73

0605 74

0610 75

320.

333.

347.

360.

373.

387.

400.

413.

427.

440.

453.

466.

480.

493.

506.

520.

533.

546.
560.

573.

586.

599.

613.

626.

639.

653.

666.

679.

693.

706.

719.

732.

746.

759.

772.

786.

799.

812.

826.

839.

852.

865.

879.

892.

905.

919.

932.

945.

959.

972.

985.

*
*

*

*
*

*
*
*

*
*
*

*
*
*
*
*
*

*
*
*
*

*
*

*
*

*
*
*
*
*
*

*

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

0815 100

0820 101

0825 102

0830 103

0835 104

0840 105

0845 106

0850 107

0855 108

0900 109

0905 110

0910 111

0915 112

0920 113

0925 114

0930 115

0935 116

0940 117
0945 ,118

0950 119

0955" '120

1000 121

1005 122

1010 123

1015 124

1020 125

1025 126

1030 127

1035 128

1040 129

1045 130

1050 131

1055 132

1100 133

1105 134

1110 135

1115 136

1120 137

1125 138

1130 139

1135 140

1140 141

1145 142

1150 143

1155 144

1200 145

1205 146

1210 147

1215 148

1220 149

1225 150

1318.

1331.

1344.

1358.

137l.

1384.

1397.

141l.

1424.

1437.

145l.

1464.

1477 .

1491.

1504.

1517.

1530.

1544.
1557.

1570.

1584.

1597.

1610.

1624.

1637.

1650.

1663.

1677 .

1690.

1703.

1717.

1730.

1743.

1756.

1770.

1783.

1796.

1810.

1823.

1836.

1850.

1863.

1876.

1889.

1903.

1916.

1929.

1943.

1956.

1969.

1983.

*
*
*
*

*

*
*
*

*
*
*
*
*
*
*

*
*
*
*

*

*
*
*
*

*
*
*
*

*
*
*
*
*
*
*
*
*
*
*
*,

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1430 175

1435 176

1440 177

1445 178

1450 179

1455 180

1500 181
1505 182

1510 183

1515 184

1520 185

1525 186

1530 187

1535 188

1540 189

1545 190

1550 191

1555 192
1600 193

1605 194

1610 195

1615 196

1620 197

1625 198

1630 199

1635 200

1640 201

1645 202

1650 203

1655 204

1700 205

1705 206

1710 207

1715 208

1720 209

1725 210

1730 211

1735 212

1740 213

1745 214

1750 215

1755 216

1800 217

1805 218

1810 219

1815 220

1820 221

1825 222

1830 223

1835 224

1840 225

2315.

2328.

2336.

2323.

2310.

2296.

2283.
2270.

2257.

2243.

2230.

2217.

2203.

2190.

2177 .

2163.

2150.

2137.
2124.

2110.

2097.

2084.

2070.

2057.

2044.

2030.

2017 .

2004.

1991.

1977 .

1964.

1951.

1937.

1924.

1911.

1897.

1884.

1871.

1858.

1844.

1831.

1818.

1804.

179l.

1778.

1764.

175l.

1738.

1725.

1711.

1698.

*

*
*
*
*
*

*

*
*

*
*
*

*

*
*
*

*
*

*

*

*
*
*
*
*
*
*

*
*

*
*

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

2

2

2

2

2

2

2

2

2

2

2

2

2045 250

2050 251

2055 252

2100 253

2105 254

2110 255

2115 256

2120 257

2125 258

2130 259

2135 260

2140 261

2145 262

2150 263

2155 264

2200 265

2205 266

2210 267
2215 268

2220 269

2225 270

2230 271

2235 272

2240 273

2245 274

2250 275

2255 276

2300 277

2305 278

2310 279

2315 280

2320 281

2325 282

2330 283

2335 284

2340 285

2345 286

2350 287

2355 288

0000 289

0005 290

0010 291

0015 292

0020 293

0025 294

0030 295

0035 296

0040 297

0045 298

0050 299

0055 300

1365.

1352.

1339.

1326.

1312.

1299.

1286.
1272.

1259.

1246.

1233.

1219.

1206.

1193.

1179.

1166.

1153.

1139.
1126.

1113.

1100.

1086.

1073.

1060.

1046.

1033.

1020.

1006.

993.

980.

967.

953.

940.

927.

913.

900.

887.

873.

860.

847.

834.

820.

807.

794.

780.

767.

754.

740.

727.

714.

701.

'.:':~:::~~:,::::"'':'''''':'''''''''';;'''';''''''~~~:';::~::;;::::";:":';'i"''';'''''''''''';'''''''':''~':~'::~';;;;~1;i~'f'i;~:;"::(';
, :J'EI\K, flOW TINE' M,IIXIMUM--AVERAGE FlOH···. ' . ,..

, ,,- (CFS) .' (-HR) -- " 6-HR' "',c'24~HR>-:~-::-:-72:'-HR-:;~-:-- 24.92:'·HR::-:-':-'-'_·· - ..------., .--'~------,--,'-'--.-~.--,' .

2336. 14.67 (CFS) 2100. ' 1361:' . 1314'- 1314:'" .. . ... _ .

':-:-. -- . ~' ". , . (INCHES), .. 900..•,. ,;,.' ';;.c:·9o_0~~;; -:o9~.. .: ~::;,'::<~oo' , , _,' ,_. :c,-:-:.;:.;.:.:;,:;;:" .._•.,:.~_:/
(AC- FT) 1041. ,,2700.' 2706; . -' 2706. _. .:~:.:.~ ""



•
CUMULATIVE AREA .00 SQ MI

*** *** *** *** *** *~* *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************

30 KK
*
*

*
ROUT *

*

•

32 RK

**************

HYOROGRAPH ROUTING DATA

KINEMATIC WAVE STREN~ ROUTING
L 4000. CHANNEL LENGTH

S .0450 SLOPE
N .035 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE

WO 40.00 BOTTOf~ WIDTH OR OIAI'IETER
Z 5.00 SIDE SLOPE

***

KINEl-lATIC STREN~ ROUTING USED FOR THIS REACH

COMPUTED KINEMATIC
ALPHA ~1

1.2041 1.495

PARAMETERS
OT (MIN)

2.50

OX (FT)

2000.00

*******************************************************************************************~**~**********************************~*

HYOROGRAPH AT STATION ROUT

***********************************************************************************************************************************

OA MON H~N ORO FLOH
*

*

OA MON HRI~N ORO FLOH
*

OA MON HRI~N ORO FLOI.

."

*
*

OA ~ION H~N ORO FLOW

1

1

1

1

1

1

1

1 

1

1

1

1

-r.
1

1

0000 1 1. *
0005 2 1.

0010 3 3~ *
0015 4 9.

0020 5 21. *

0025 6 38. *

0030 7 57. *
__ 0035 -- 8 73 .. _ *

0040 ';:.-. 9 89. *

0045 _ 10 104. *
0050 11 119. *
0055 12 133.

0100 :-- 13 - -~._. 147. *

0105 14 161. *
0110 15 175. *

1

1

1

1

1

1

1

1

1· -.

1

1

1
1 _-

I

1

0615 76 988. 1

0620 77 1001. * 1

0625 78 1014. * 1

0630 79 1028. 1

0635 80 1041. 1

0640 81 1054. * 1

0645 82 1068. * 1

- .~::~ -~ -:~ ;~-:-.--~~:~ :~- :':~'--~ -. ~.
.0::- ••• - ~. • '.- "

0700 85 1108. * 1

0705 86 1121".-'- 1

0710 87 1135. 1

-0715:::-"88,_ 1148.,_:~*-._ 1-

0720_ - - 89 _-1161. - * - 1

0725 90 1175. * 1

1230

1235

1240

1245

1250

1255

1300

1305

1310

1315

1320

1325

1330 -. "..: "-

1335

1340

151

152

153

154

155

156

157

158

159

160

161 -~-

162

163

164

165

1987. * 1 1845 226 1694.

2001. 1 1850 227 1680.

2014. 1 1855 228 1667.

2027. * 1 1900 229 1654.

2041. 1 1905 230 1641.

2054. * 1 1910 231 1627.

. 2067. * 1 1915 232 1614.

_ 208i :,.':'.!,-.-_~cj:"---:-"-'ci:9~Q __233 ~- '- 1601_:_

2094. - : * .-: 1-: _: 1925 234 --', 1587.
. -.', " .'. ---.--';" '-

2107. - * 1 1930 -,:235 1574.

2121. * 1-- ---- 1935 - 236 - -'1-5-61.--"

2134. * 1 1940 237 1548.

2147 .-- --~- ----- 1-----,- 1945 238- 1534.
2161. - . : . 1 -- i950 '--::239':-- 1521.

2174. * 1 1955 240 1508.



•

•
1 0115 16

1 0120 17

1 0125 18

1 0130 19

1 0135 20

1 0140 21

1 0145 22

1 0150 23

1 0155 24

1 0200 25

1 0205 26

1 0210 27

1 0215 28

1 0220 29

1 0225 30

1 0230 31

1 0235 32

1 0240 33

1 0245 34

1 0250 35

1 0255 36

1 0300 37

1 0305 38

1 0310 39

1 0315 40

1 0320 41

1 0325 42

1 0330 43

1 0335 44

1 0340 45

1 0345 46

1 0350 47

1 0355 48

1 0400 49

1 0405 50

1 0410 51

1 0415 52

1 0420 53

1 0425 54

1 0430 55

1 0435 56

1 0440 57

1 0445 58

1 0450 59

1 0455 60

1 0500 61

1 0505 62

1 0510 63

1 0515 64

1 0520 65

1 0525 66

1 0530 67

1.'"'Fi-~~~;~:::::~ .
I 1 0550 71

1 '0555 72

-"~. 1 ~::.':,.0609 '-/3.-''-
1 0605 _ 74

1 0610 75

188. * 1 0730 91 1188. * 1 1345 166 2187. * 1

202. 1 0735 92 1201. * 1 1350 167 2200. * 1

216. * 1 0740 93 1215. * 1 1355 168 2214. * 1

230. * 1 0745 94 1228. 1 1400 169 2227. 1

243. * 1 0750 95 1241. * 1 1405 170 2240. * 1

257. * 1 0755 96 1255. * 1 1410 171 2254. * 1

270. * 1 0800 97 1268. * 1 1415 172 2267. * 1

284. 1 0805 98 1281. * 1 1420 173 2280. * 1

298. * 1 0810' 99 1295. * 1 1425 174 2294. * 1

311. 1 0815 100 1308. * 1 1430 175 2307. 1

325. * 1 0820 101 1321. * 1 1435 176 2320. * 1

338. * 1 0825 102 1335. 1 1440 177 2332. * 1

352. 1 0830 103 1348. * 1 1445 178 2331. * 1

365. * 1 0835 104 1361. * 1 1450 179 2318. * 1

379. * 1 0840 105 1375. * 1 1455 180 2305. * 1

392. 1 0845 106 1388. * 1 1500 181 2291. * 1

406. * 1 0850 107 1401. * 1 1505 182 2278. * 1

419. 1 0855 108 1415. * 1 1510 183 2265. * 1

432. * 1 0900 109 1428. * 1 1515 184 2251. * 1

446. * 1 0905 110 1441. * 1 1520 185 2238. * 1

459. 1 0910 ,Ill 1455. 1 1525 186 2225. * 1

473. * 1 0915 112 1468. * 1 1530 187 2212. * 1

486. * 1 0920 113 1481. 1 1535 188 2198. * 1

500. * 1 0925 114 1495. * 1 ......1540 189 2185. * 1

513. * 1 0930 115 1508. 1 1545 190 2172. 1

520. * 1 0935 116 1521. * 1 1550 191 2158. * 1

533. * 1 0940 117 1534. 1 1555 192 2145. * 1

547. * 1 0945 118 1548. * 1 1600 193 2132. 1

560. 1 0950 119 1561. 1 1605 194 2119. * 1

573. 1 0955 120 1574. 1 1610 195 2105. 1

587. * 1 1000 121 1588. * 1 1615 196 2092. * 1

600. * 1 1005 122 1601. * 1 1620 197 2079. * 1

614. * 1 1010 123 1614. * 1 1625 198 2065. 1

627. 1 1015 124 1628. * 1 1630 199 2052. 1

640. * 1 1020 125 1641. 1 1635 200 2039. * 1

654. 1 1025 126 1654. 1 1640 201 2026. 1

667. * 1 1030 127 1668. * 1 1645 202 2012. * 1

680. * 1 1035 128 1681. * 1 1650 203 1999. * 1

694. * 1 1040 129 1694. * 1 1655 204 1986. * 1

707. * 1 1045 130 1708. * 1700 205 1972. * 1

721. * 1 1050 131 1721. * 1705 206 1959. * 1

734. * 1 1055 132 1734. * 1710 207 1946. * 1

747. * 1 1100 133 1748. 1 1715 208 1933. * 1

761. * 1 1105 134 1761. * 1 1720 209 1919. * 1

774. * 1 1110 135 1774. * 1 1725 210 1906. 1

787. * 1 1115 136 1788. * 1 1730 211 1893. * 1

801. 1 1120 137 1801. * 1 1735 212 1879. * 1

814. * 1 1125 138 1814. * 1 1740 213 1866. 1

828. * 1 1130 139 1828. * 1 1745 214 1853. * 2

841. * 1 1135 140 1841. * 1 1750 215 1840. * 2

854. * 1 1140 141 1854. * 1 1755 216 1826. * 2

868. 1 , 1145 142 1868. 1 1800 217 1813. 2

881.. ,,_*. _: 1 ,_ .-:,I!:~q;~0~-:<~~~)~~~~~'-:~__:;~\~~:-. :}8?3.::3~~~,: ,~O.?:_,~ ~.,' 2
894.· *, 1 - ":1155' .. 14 4 "',0",' 1894;"" * :,," L',''-;' '1810 219' 1787 * 2
908." :. '.\' ':-'':;;i2o~:~1~5':~::\90~~:;'~-~--::':\'-'~~:i:8';5'~:2'20" ':_~ 1773:' * 2

921. * 1 . c'1205-"i46'~:~:::--f92i: ! __.' 'I' ' .. 1820'-221' 1760.' * 2
'." , . -~'- . -. ~

934. * 1," 1210,147' > : 1934.' * 1 7
'. ,1825 222' 1747. * 2

948. -, *1:::·~-,'F~~~=.'1~~i:+0"19~r..,, *"" .~:~~c., la.3?,.. 32~.:, _ 1733. *.'. _,_2
961. * 1 ' ': ',: 1220' '149 ,,':f:',-: 1961.'·~: *. " 1 ,~ ,1835 ;': 224' , 1720.' * -- 2,

974. * 1 1225 150""';-- 1974: * -i' '1840 225' -- 1707. 2

2000 241 1495.

2005 242 1481.

2010 243 1468.

2015 244 1455.

2020 245 1441.

2025 246 1428.

2030 247 1415.

2035 248 1402.

2040 249 1388.

2045 250 1375.

2050 251 1362.

2055 252 1349.

2100 253 1335.

2105 254 1322.

2110 255 1309.

2115 256 1295.

2120 257 1282.

2125 258 1269.

2130 259 1256.

2135 260 1242.

2140 261 1229.

2145 262 1216.

2150 263 1203.

2155 264 1189.

2200 265 1176.

2205 266 1163.

2210 267 1150.

2215 268 1136.

2220 269 1123.

2225 270 1110.

2230 271 1097.

2235 272 1083.

2240 273 1070.

2245 274 1057.

2250 275 1044.

2255 276 1030.

2300 277 1017.

2305 278 1004.

2310 279 990.

2315 280 977.

2320 281 964.

2325 282 951.

2330 283 937.

2335 284 924.

2340 '285 911.

2345 286 898.

2350 287 885.

2355 288 871.

0000 289 858.

0005 290 845.

0010 291 832.

0015 292 818.

. O??O-,-~~~ : ~~~:" _
, ' __'Oq~!i~:2.~_4,,:,:,:: '::':792.:.,:.'

0'0'30 "29F;- ;.,:::j'/g'. ~, .
- _....', - ~ ... -,._'
__ 0035 :" 296 ' , ..:. 765.-,

0040 297' -- 752. ,

90~5 ,,298' :'.:LD-\,,-,,
0050 299 --" 726.

0055 ' 300 712: ':



***************************~***********************w*******************************************************************************

• PEAK FLOW

(CFS)

2332.

TIME

(HR)

14.67 (CFS)

(INCHES)

(AC-FT)

*

6--HR

2100.

.000

1041.

*

MAXlf~UM AVERAGE FLOW

24-HR 72-HR

1360. 1312.

.000 .000

2697. 2701.

24.92-HR

1312.

.000

2701.

CUMULATIVE AREA .00 SQ t~I

*** *** ***.*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************

*
33 KK * A *

*

BASIN A

SUBBASIN RUNOFF DATA•
35 IN TIt~E DATA FOR

JXmN

JXDATE

JXTIME

INPUT TIME SERIES

15 TIME INTERVAL

1 a STARTING DATE

a STARTING TI~lE

IN MINUTES

47 BA SUBBASIN CHARACTERISTICS

TAREA .81 SUBBASIN AREA

PRECIPITATION DATA

•

36 PB

37 PI

STO~l

INCREMENTAL

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.. _. .. .01

.04
. ~.-

.01

.00

.00

.00

.00

.00

4.10 BASIN TOTAL PRECIPITATION

PRECIPITATION PATTERN

.00 .00 .00 .00 .00 .00 .00 .00

· 00 • 00 . 00 . 00 . 00 . 00 . 00 .00

· 00 . 00 . 00 . 00 . 00 . 00 . 00 .00

.00 .00 .00 .00 .00 .00 .00 .00

· 00 .00 . 00 . 00 . 00 . 00 . 00 . 00

· 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00

.00 .00 .00 .00 .00 .00 .00 .00

· 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00

.00 .00 .00 .00 .00 .00 .00 .00

· 00 . 00 . 00 . 00 . 00 . 00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .01 .01 .01

.01 .01 .01 .01 .,. _.~l...,--_,_-:~l::,\:~_:cO.l:.".. _.. .04

• 09 . 09':';c'~ '~~'-o-9E: .':::..:.~:' .02', .02 .. .".j::.~,:02c..·... .>~~.:01··:'::. .or
.01 .01 •.01" .01' ....·.01- ;00 -"'.00'. .00

.00 .00 ';00 .00· :00 .00' .00'~ .00

.00 .00 .00 .00' .00 .00 .00 .00

.OO.QO .. <",00 .00' .00 ... 00 .00 .. .00

.00 ,.00 ., .00 .. :--,._ '.00._ "'-00 ·-':~'~~;"::-~"-·.'o'~"_.. :~~:· ... OO

· 00 .00 . 00 . 00 .00 •00 . 00 . 00 .

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.01

'. ~ 04, .:.. ;:'._.~'
>.O.~": '.. ";.: ,-

.00

.00

.00

.00

.00

. '.00



***********************************************************************************************************************************

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00

SCS LOSS RATE

STRTL .38 INITIAL ABSTRACTION

CRVNBR 84.00 CURV E NU~lB ER

RTIMP .00 PERCENT I~IPERVIOUS AREA

SCS DIMENSIONLESS UNITGRAPH

TLAG .66 LAG

***

UNIT HYDROGRAPH

42 END-OF-PERIOD ORDINATES

24. 75. 144. 240. 36I. 465. 529. 555. 554. 523.

477. 42I. 350. 277. 225. 184. 152. 128. 106. 86.

7I. 59. 49. 40. 33. 27. 22. 18. 15. 13.

10. 8. 7. 6. 5. 4. 3. 3. 2. I.

I. O.

•

•

48 LS

49 UD

HYDROGRAPH AT STATION A

***********************************************************************************************************************************

*
DA ~lON H~iN ORO RAIN LOSS EXCESS COt~P Q *

*

DA MON HRMN ORD RAIN LOSS EXCESS cor·1P Q

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1• . ,· -,
~._-: ...

0000 1

0005 2

0010 3

0015 4

0020 5

0025 6

0030 7

0035 8

0040 9

0045 10

0050 11

0055 12

0100 13

0105 14

0110 15

0115 16

0120 17

0125-- 18

-9no. -,}~- "_
1 0135' 20

- 1 0140 -- 21

1 0145 22

1 0150 23
::-'::" ~ - ... - --

1-. .. 0155 24

1 0200 25'

. 00

. 00

.00

.00

.00

. 00

. 00

.01

.01

.01

. 00

.00

.00

.00

.00

.00

•01

.01

.01

.00

: .00

.00

.00

'.00

.00

.00

.00

. 00

. 00

. 00

.00

.00

. 01

.01

.01

.00

.00

. 00

.00

.00

.00

.01

.01

" .01
-.• :00

.00

.00

.00

.00

. 00

.00 o. * 1 1230 151 .04 .01 .03 648 .

.00 O. 1 1235 152 .03 .00 .02 653 .

.00 O. * 1 1240 153 .03 .00 .02 635 .

.00 O. 1 1245 154 .03 .00 .02 599 .

.00 O. * 1 1250 155 .03 .00 .02 552 .

.00 O. * 1 1255 156 .03 .00 .02 497 .

.00 O. 1 1300 157 .03 .00 .02 440 .

.00 O. * 1 1305 158 .01 .00 .01 389 .

.00 O. * 1 1310 159 .01 .00 .01 347.

.00 O. * 1 1315 160 .01 .00 .01 31I.

.00 O. * 1 1320 161 .01 .00 .01 279 .

.00 O. 1 1325 162 .01 .00 .01 25I.

.00 O. * 1 1330 163 .01 .00 .01 225 .

.00 O. * 1 1335 164 .01 .00 .01 20I.

.00 O. * 1 1340 165 .01 .00 .01 18I.

.00 O. * 1 1345 166 .01 .00 .01 164.

.00 O. * 1 1350 167 .01 .00 .01 148 •

.00 0.'" -'0. * ~ .• " '-1 - 1355' 168 ~',';:. O~ ",-,.;--.:: ~O.c -:.,,:~.,gl,. _:~:~__1_3~.:: ~:~:~
~: O·O.o~,~'~;;: J~\'~:~2j:~:/,~;,~~S~:~' C: -: II' 44'°

0
0
5

)1,6
7

9

0
, ::-'~:~'~.00-11· .:.~~,<... :OOOO· .• ,.' •• 00'11' :;~_~,,"_/':. ;..11:~145·:.·.~~·'-· :~,,

~ 00. -,.- '-;':,: "-6 :::;.'~"."*-::" 'c, 1 '"

.00 .... 0.-:;'..:' *.. 1" 1410',,171'" .01 "DO .01 o' .", 107:', ..

-.00 " 0."'" .. *11415-- 172 .' ".01 .00 .01,.... 101:"

':.:--~~~.,__,__.,~. %:>- '·e:-:~:. i·'::~;:·:+:~~~~-iH,,-~;~:-:·~~i·~::}<:~~'; __~~::;:;·:~t?f?~~. )~.:~·~;o-::C'
~OO O. * 1 1430 175 .01~· .00 .01 _, --- 89-.



.01 30 .

.01 86 .

.01 84 .

.01 82 .

.01 80 .

.01 79 .

.01 78 .

.00 77 .

.00 75 .

.00 72 .

.01 69 .

.01 65 .

.01 6l.

.01 58 .

.01 56 .

.01 54 .

.00 54 .

.00 54 .

.00 54 .

.01 54 .

.01 53 .

.01 5l.

.00 49 .

.00 48 .

.00 46 .

.01 45 .

.01 43 .

.01 4l.

.00 40 .

.00 40 .

.00 40 .

.01 40 .

.01 39 .

.01 38 .

.00 38.

.00 38.

.00 38 .

.01 38 .

.01 38 .

.01 37.

.00 37 .

.00 37 .

.00 38 .

.01 38 .

.01 38 .

.01 37 .

.00 37 .

.00 37 .

.00 38 .

.00 38 .

.00 36 .

.00 34 .

.01 32 .

.. ' :~l:.~=,~~:~.?9.:-' ·-'0 •

.01,~:,_ '.c' ...:. 2..~·":_-'->.c .=...

':00 ::."<~"-'27" ','c';,::,-
.00 - .. 27 .

-.00" 27.-

.01 28.

. 00

. 00

.00

. 00

. 00

. 00

. 00

. 00

. 00

.00

. 00

.00

. 00

. 00

. 00

.00

. 00

. 00

. 00

. 00

.00

. 00

. 00

. 00

. 00

. 00

.00

. 00

. 00

. 00

. 00

. 00

. 00

.00

.00

. 00

.00

. 00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

. 00

.. 00"

.00'

'.06
.00

.00

- .00
.. 00" .of .. '-"29.:" ,

.00

.01 .00 O. * 1 1435 176 .01

.01 .00 O. * 1 1440 177 .01

. 01 .00 O. * 1 1445 178 .01

.00 .00 O. 1 1450 179 .01

.00 .00 O. * 1 1455 180 .01

.00 .00 O. * 1 1500 181 .01

.00 .00 O. * 1 1505 182 .00

.00 .00 O. * 1 1510183 .00

.00 .00 o. * 1 1515 184 .00

. 01 .00 O. * 1 1520 185 .01

.01 .00 O. * 1 1525 186 .01

.01 .00 O. 1 1530 187 .01

.00 .00 O. * 1 1535 188 .01

.00 .00 O. * 1 1540 189 .01

.00 .00 O. * 1 1545 190 .01

. 00 .00 O. * 1 1550 191 .00

.00 .00 O. 1 1555 192 .00,

.00 .00 O. * 1 1600 193 .00

.00 .00 O. 1 1605 194 .01

.00 .00 O. * 1 1610 195 .01

.00 .00 - O. 1 1615 196 .01

.01 .00 O. 1 1620 197 .00

.01 .00 O. * 1 1625198 .00

.01 .00 O. 1 1630 199 / .00

.00 .00 O. * 1 1635 200 .01

.00 .00 O. * 1 1640 201 .01

.00 .00 O. * 1 1645 202 .01

.01 .00 O. * 1 1650203 .00

.01 .00 O. 1 1655 204 .00

.01 .00 O. 1 1700 205 .00

.00 .00 o. * 1 1705 206 .01

.00 .00 O. 1 1710 207 .01

.00 .00 O. 1 1715 208 .01

.00 .00 O. * 1 1720 209 .00

.00 .00 O. * 1 1725210 .00

.00 .00 o. * 1 1730 211 .00

. 01 .00 O. * 1 1735 212 .01

.01 .00 O. * 1 1740 213 .01

.01 .00 O. * 1 1745 214 .01

. 00 .00 O. 1 1750 215 .00

.00 .00 O. 1 1755 216 .00

. 00 .00 O. * 1 1800 217 .00

. 01 .00 O. * 1 1805 218 .01

. 01 .00 O. * 1 1810 219 .01

. 01 .00 O. * 1 1815 220 .01

. 00 .00 O. * 1 1820 221 .00

. 00 .00 O. * 1 1825 222 .00

. 00 .00 O. * 1 1830 223 .00

. 00 .00 O. * 1 1835 224 .00

. 00 .00 o. * 1 1840 225 .00

. 00 .00 O. * 1 1845 226 .00

.01 .00 O. 1 1850 227 .01

. 01 .. 00 o.-,-~· * .:...,,' 1"~ 1855··.·228 ..... 01

:~~. .~: ~~~~~~~~~~;!~~·~·{~~~~~/;.~~~~~~,I~~i~~~~~~··'~:~~ ~;~': -~ :~~.
.01 .00 ,," 0:'·' *1 1910· 231· ... 00

_.. . . .- - . - ..... ,:
.01 .00· ·~"O. * 1,· 1915.232..00

.00 . .00. '.. 0.- *. "1 1920. 233 .01

.00··~·:oo'~:tF:?'·o':~~: * .: >. ':':;1 .. j925'~"23t~~~-' :0'1"

. 00 .00" 0.' * 1" 1930 235' .or-

.01

.01

.01

.00

.00

.00

.00

.00

.00

.01

.01

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.01

.01

.01

.00

.00

.00

.01

.01

.01

.00

.00

.00

.00

.00

.00

.01

.01

.01

.00

. 00

.00

.01

.or

.01

.00

.00

.00

.00

.00

.00

.01

.01

.01

.01

. 01

.01

.00

'.00

.00

0350 47

0355 48

0400 49

0405 50

0410 51

0415 52

0420 53

0425 54

0430 55

0435 56

0440 57

0445 58

0450 59

0455 60

0500 61

0505 62

0510 63

0515 64

0520 65

0525 66

0530 67

0535 68

0540 69

0545 70

0550 71

0555 72

0600 73

0605 74

0610 75

0615 76

0620 77

. 0625 78

0630 . 79

0635 80

0640 81

0645 82

0650 83_.- - ...--. ---

0655 84

0700 85

0205 26

0210 27

0215 28

0220 29

0225 30

0230 31

0235 32

0240 33

0245 34

0250 35

0255 36

0300 37

0305 38

0310 39

- 0315 40

0320 41

0325 42

0330 43

0335 44

0340 45

0345 46

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
1 .

L.
. L~

1
. 1

1

1

1

•

•

•-. '.';:'
- ._.-



•

1 0705 85

1 0710 87

1 0715 88

1 0720 89

1 0725 90

1 0730 91

1 0735 92

1 0740 93

1 0745 94

1 0750 95

1 0755 95

1 0800 97

1 0805 98

1 0810 99

1 0815 100

1 0820 101

1 0825 102

1 0830 103

1 0835 104

1 0840 105

1 0845 106

1 0850 107

1 0855 .108

1 0900 109

1 0905 110

1 0910 111

1 0915 112

1 0920 113

1 0925 114

1 0930 115

1 0935 116

1 0940 117

1 0945 118

1 0950 119

1 0955 120

1 1000 121

1 1005 122

1 1010 123

1 1015 124

1 1020 125

1 1025 126

1 1030 127

1 1035 128

1 1040 129

1 1045 130

1 1050 131

1 1055 132

1 1100 133

1 1105 134

1 1110 135

1 1115 136

- 1 1120 137
- ,,7, __ .---,• ....: '" 1"',:.::',.1125 138

'. J, --;', ,-:',:' ~~-:c ~~~~ ~:~

1 1140 141

1 1145 142

"', -1', -,' 1150-- 143 '

:1 ' ,-, 1155 '--144

1 1200 145

. 01

. 01

.01

. 00

.00

. 00

. 01

. 01

.01

.00

. 00

.00

. 01

. 01

• 01

. 00

.00

. 00

. 01

.01

.01

.01

.01

.01

.00

.00

.00

.01

. 01

. 01

.01

.01

. 01

. 01

.01

. 01

. 01

. 01

. 01

. 01

.01

. 01

. 03

. 03

. 03

. 03

.03

. 03

.03

.03

.03

.03

.03

.03

.15

.15

.15

.37

.,37

.37

.01 .00 o. * 1 1935 235 .00 .00 .00 32 .

.01 .00 O. 1 1940 237 .00 .00 .00 33 .

.01 .00 O. * 1 1945 238 .00 .00 .00 34.

.00 .00 1. * 1 1950 239 .00 .00 .00 35 .

.00 .00 1. 1 1955 240 .00 .00 .00 34.

.00 .00 1. 1 2000 241 .00 .00 .00 32 .

.01 .00 1. * 1 2005 242 .01 .00 .01 30 .

.01 .00 1. * 1 2010 243 .01 .00 .01 28 .

.01 .00 2. * 1 2015 244 .01 .00 .01 27.

.00 .00 2. * 1 2020 245 .00 .00 .00 26.

.00 .00 2. 1 2025 245 .00 .00 .00 26 .

.00 .00 2. 1 2030 247 .00 .00 .00 27.

.01 .00 3. * 1 2035 248 .00 .00 .00 28 .

.01 .00 3. * 1 2040 249 .00 .00 .00 28 .

.01 .00 3. * 1 2045 250 .00 .00 .00 27 .

.00 .00 3. * 1 2050 251 .01 .00 .01 26 .

.00 .00 4. * 1 2055 25a .01 .00 .01 25.

.00 .00 4. * 1 2100 253 .01 .00 .01 24 .

.01 .00 4. 2105 254 .00 .00 .00 24 .

.01 .00 4. * 1 2110 255 .00 .00 .00 24.

.01 .00 5. * 1 2115 256 .00 .00 .00 25 .

. 01 .00 5. 1 2120 257 .00 .00 .00 26.

.01 .00 5. 1 2125 258 .00 .00 .00 27.

.01 .00 6. 1 2130 259 .00 .00 .00 27.

.00 .00 7. * 1 2135 260 .00 .00 .00 25.

.00 .00 8. 1 2140 251 .00 .00 .00 23.

.00 .00 8. 1 2145 252 .00 .00 .00 21.

.01 .00 9. 1 2150 263 .01 .00 .01 18.

.01 .00 9. * 1 2155 264 .01 .00 .01 16 .

.01 .00 9. 1 2200265 .01 .00 .01 15 .

.01 .00 9. * 1 2205 266 .00 .00 .00 16.

.01 .00 10. * 1 2210 267 .00 .00 .00 17.

.01 .00 10. 1 2215 258 .00 .00 .00 20 .

.01 .00 11. * 1 2220269 .00 .00 .00 22 .

.01 .00 12. 1 2225 270 .00 .00 .00 23.

.01 .00 13. 1 2230 271 .00 .00 .00 24 .

.01 .00 14. 1 2235 272 .01 .00 .01 23 .

.01 .00 15. * 1 2240 273 .01 .00 .01 22 .

.01 .00 17. * 1 2245 274 .01 .00 .01 22 .

.01 .00 18. * 1 2250 275 .00 .00 .00 22 .

.01 .00 19. * 1 2255 275 .00 .00 .00 23.

.01 .00 20. * 1 2300 277 .00 .00 .00 24 .

.02 .01 21. * 1 2305 278 .00 .00 .00 26 .

.02 .01 23. 1 2310 279 .00 .00 .00 26 .

.02 .01 24. * 1 2315 280 .00 .00 .00 26 .

.02 .01 26. * 1 2320 281 .01 .00 .01 25 .

.02 .01 29. 1 2325 282 .01 .00 .01 24 .

.02 .01 32. 1 2330 283 .01 .00 .01 24.

.02 .01 35. * 1 2335 284 .00 .00 .00 23.

.02 .01 40. * 1 2340 285 .00 .00 .00 24.

.01 .01 44. * 1 2345 286 .00 .00 .00 25.

:!1· :!~~~.": ;;'..•.......: :;·:;I1m·.iE' ~! .•.~'.~!! :'~11;~~~ff!iLf:;
.07 .09 __ 59';'·:' * 2 'O~10 ~,'291 .00 .00 - . '.00'::",,<:'-: ''- 23.

.05 .09 82. * 2,0015,292 ,.00' .00 .00 -- -21. ' •

. 12:~-::-,.25 , ,,10~;:,",':':;;:*_-~><::-:' 2::'c'-¥:-' 00~0::293-:~.:>;00- .00'" :'--.00:;-:,';-:"'" , i8:-:_~'·'
-.10-.27'::,::,,146.- '*-, -2"'-- 0025:~294'~' .00-- .00' .00"',. '15.--'

.08 .29 206. 2 0030' 295 .00 .00 .00' 12.



1 1205 146 .07 . 01 .05 284. * 2 0035 296 .00 .00 .00 10 .

1 1210 147 .07 .01 . 06 375. * 2 0040 297 .00 .00 .00 8 .

• 1 1215 148 .07 .01 . 06 47l. * 2 0045 298 .00 .00 .00 7 .

1 1220 149 . 04 .01 .03 556. * 2 0050 299 .00 .00 .00 6 .

1 1225 150 .04 .01 . 03 616. 2 0055 300 .00 .00 .00 5.

***********************************************************************************************************************************

TOTAL RAINFALL 4.10, TOTAL LOSS 1.64, TOTAL EXCESS 2.46

PEAK FLOW

(CFS)
653.

TIME

(HR)
12.58 (CFS)

( INCHES)

(AC-FT)

6-HR

172.

1.980

86.

MAXIMUM AVERAGE FLOW
24-HR 72-HR

53. 52.

2.456 2.456
106. 106.

24.92-HR

52.

2.456

106 .

CUMULATIVE AREA .81 SQ MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**********'11::***

**************•
50 KK *

*
BUSH

COIJ,BINE FLOHS AT BUSH

52 HC HYDROGRAPH COMBINATION

ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

***

***********************************************************************************************************************************

HYDROGRAPH AT STATION BUSH

SUM OF 2 HYDROGRAPHS

**********************************************************************************************************************************+

* * *
DA ~lON HRHN ORD FLOW * DA MON HRMN ORD FLO\~ DA MON HRHN ORD FLOW DA MON H~1N ORO FLO\~

* * *

•. -, ....,.
, .

1 1845 226 1728.

1 1850 227 1712.

1 1855 228 1696.

1 1900 229 1682.

1 1905 230 1667.

1 1910 231 1654.

1 1915 232 )6~1._:,.

. 1,.- : '1920 .233--:-:"~-" 1629.- -.'-

:;-~. :~~·'·~~_·~~:~~~~:~~';~~~:;~':Tf~~':~;~'
1 ~19~5 236 ~592.

1 1940 237 1581.

.1 ,19~\.Z38 1569.
1 ' '1950'· 239· .', __ 1~56.

1 1955 240 1542.*

*
*

*
*

*
*2635.

2653.

2649.

2626.

2592.

255l.

2508 .
. ~"'--" .'. - - .

158 ',.2470._'. *
15,9 :::-:"::'2~4f: ..,. *

160 2418. *
161 2400.'

162 2385.

163 2372.

164' 2362.' *
165 2355.

151

152

153

154

155

156

157

1 0615 76 988. * 1 1230

1 0620 77 1001. * 1 1235

1 0625 78 1014. * 1 1240

1 0630 79 1028. * 1 1245

1 0635 80 1041. * 1 1250

1 0640 81 1054. * 1 1255

1 0645 82 1068. * 1 1300

1 " 06.50._:...83. _~_ 108I.-~_.:..~. _.. , 1.. 1305
1 :~~,·0655.>.~4:2::,~·,id9<:, "*.. 1;: '~,='1310:
1 -.. ' 0700' 85 - 1108. * 1 dIS

1 0705 86 1121. * 1 1320

1 0710 87 1135. * 1 1325

1 0715 8~:::::_P~8 .. * 1 .-:n30

1 0720. 89'. 1162. * .. 1 .1335

1 0725 90 1175. 1 1340

*

*

*

*
*

*

*

*

*

*

*

*

l.

l.

3.

9.

21.

38.

57.

73 ..

89.

104 ..

119.

133.

147.

161

175.

1

2

3

4

5

6

7

8·

9

10
11'

12

13

14

15

1 0000

1 0005

1 0010

1 0015

1 0020

1 0025

1 0030

1 - 0035
··1 .::.. , 0040,'

1 0045

1 0050.

1 0055
:- __ 1_,--" 0100

'1 . . 0105.-

1 0110



•

•

1 0115 16 188. * 1 0730 91 1189. * 1 1345 166 2351. * 1 2000 241 1527.

1 0120 17 202. * 1 0735 92 1202. * 1 1350 167 2349. * 1 2005 242 1511.

1 0125 18 216. * 1 0740 93 1216. 1 1355 168 2349. 1 2010 243 1496 .

1 0130 19 230. * 1 0745 94 1229. * 1 1400 169 2351. * 1 2015 244 1482.

1 0135 20 243. * 1 0750 95 1243. 1 1405 170 2355. 1 2020 245 1468.

1 0140 21 257. * 1 0755 96 1257. 1 1410 171 2361. * 1 2025 246 1454.

1 0145 22 270. * 1 0800 97 1270. 1 1415 172 2368. 1 2030 247 1442.

1 0150 23 284. * 1 0805 98 1284. * 1 1420 173 2377. * 1 2035 248 1429.

1 0155 24 298. * 1 0810 99 1297. * 1 1425 174 2386. * 1 2040 249 1416.

1 0200 25 311. * 1 0815 100 1311. * 1 1430 175 2396. * 1 2045 250 1402.

1 0205 26 325. * 1 0820 101 1324. * 1 1435 176 2406. * 1 2050 251 1388.

1 0210 27 338. * 1 0825 102 1338. * 1 1440 177 2415. * 1 2055 252 1374.

1 0215 28 352. * 1 0830 103 1352. 1 1445 178 2413. 1 2100 253 1360.

1 0220 29 365. 1 0835 104 1365. 1 1450 179 2398. * 1 2105 254 1346.

1 0225 30 379. 1 0840 105 1379. * 1 1455 180 2384. 1 2110 255 1333.

1 0230 31 392. * 1 0845 106 1392. * 1 1500 181 2369. * 1 2115 256 1321.

1 0235 32 406. * 1 0850 107 1406. * 1 1505 182 /2354. * 1 2120 257 1309.

1 0240 33 419. * 1 0855 108 1420. * 1 1510 183 2339. * 1 2125 258 1296.

1 0245 34 432. 1 0900 '109 1434. 1 1515 184 2324. 1 2130 259 1282.

1 0250 35 446. * 1 0905 110 1448. * 1 1520 185 2307. * 1 2135 260 1268.

1 0255 36 459. * 1 0910' 111 1462. * 1 1525 186 2290. 1 2140 261 1253.

1 0300 37 473. * 1 0915 112 1476. 1 1530 187 2273. * 1 2145 262 1237.

1 0305 38 486. * 1 0920 113 1490. * 1 1535 188 2256. * 1 2).£0 263 1221.

1 0310 39 500. * 1 0925 114 1503. * 1 1540 189 2241. * 1 2155 264 1206.

1 0315 40 513. * 1 0930 115 1517. 1 1545 190 2226. 1 2200 265 1191.

1 0320 41 520. 1 0935 116 1530. * 1 1550 191 2213. 1 2205 266 1178.

1 0325 42 533. * 1 0940 117 1544. * 1 1555 192 2199. * 1 2210 267 1167.

1 0330 43 547. * 1 0945 118 1558. 1 1600 193 2186. * 1 2215 268 1156 .

1 0335 44 560. * 1 0950 119 1572. * 1 1605 194 2172. 1 2220 269 1145.

1 0340 45 573. * 1 0955 120 1586. 1 1610 195 2158. * 1 2225 270 1133.

1 0345 46 587. 1 1000 121 1601. 1 1615 196 2143. 1 2230 271 1120.

1 0350 47 600. * 1 1005 122 1615. * 1 1620 197 2128. 1 2235 272 1106.

1 0355 48 614. 1 1010 123 1630. * 1 1625 198 2113. 1 2240 273 1092.

1 0400 49 627. * 1 1015 124 1645. * 1 1630 199 2098. * 1 2245 274 1079.

1 0405 50 640. 1 1020 125 1659. 1 1635 200 2084. * 1 2250 275 1066.

1 0410 51 654. 1 1025 126 1674. 1 1640 201 2069. * 1 2255 276 1053.

1 0415 52 667. * 1 1030 127 1688. 1 1645 202 2054. 1 2300 277 1041.

1 0420 53 680. * 1 1035 128 1702. * 1 1650 203 2039. * 1 2305 278 1029.

1 0425 54 694. 1 1040 129 1717. 1 1655 204 2026. 1 2310 279 1017.

1 0430 55 707. 1 1045 130 1732. * 1 1700 205 2012. * 1 2315 280 1003.

1 0435 56 721. * 1 1050 131 1747. 1 1705 206 1999. 1 2320 281 989.

1 0440 57 734. * 1 1055 132 1763. 1 1710 207 1985. * 2325 282 975.

1 0445 58 747. * 1 1100 133 1780. 1 1715 208 1971. * 1 2330 283 961.

1 0450 59 761. * 1 1105 134 1797. * 1 1720 209 1957. * 1 2335 284 948.

1 0455 60 774. * 1 1110 135 1814. * 1 1725 210 1944. * 1 2340 285 935.

1 0500 61 787. * 1 IllS 136 1832. * 1 1730 2ll 1931. * 1 2345 286 923.

1 0505 62 801. 1 1120 137 1849. * 1 1735 212 1918. * 1 2350 287 911.

1 0510 63 814. 1 1125 138 1866. 1 1740 213 1904. 1 2355 288 898.

1 0515 64 828. * 1 1130 139 1883. 1 1745 214 1890. 2 0000 289 885.

1 0520 65 841. 1 1135 140 1902. 1 1750 215 1877. 2 0005 290 870.

1 0525 66 854. 1 1140 141 1923. 1 1755 216 1864. 2 0010 291 855 .

.... ..1.. :. __ 0530 67 868..* .• 1." ,~;~14~.,..14Z. _.~: .. 1949 .. :._.~... 11800" 217 1851.~.. * 2 '0015 2920 , 83~ .. ·.
.. 1 0535' 68 881. .... ,,* ····1···...:·:-ll50-'· 143 :':'·-':i'-·1986~":'c':'_*,c•.. ~ I'.' 'c" 1805' 218 ... 1838 .... *_ .. _ 2 " •. 0020 '. 293.' .: 823 ..•".-.-::.. :-- ~.'-'~' ~:1~'--~~ ~~', .. :~;:~-:: '=~':'~ d~',~-~~~~",::. ~::~::~·::5·~~~i~ ..~:~t~:~~T~>~··~:~~ .:;:~~.~ ~~'- ~:~~~ .,.. :':~ :~.:~..;;::.~~'~( '~:;:~~'~"~'~.'i'~i: :.'--

1 0550 71 . 921.' * 1" '1205 146 :"> 2205'-' * 1 '0' 1820 - 22i" 1797:' * 2 . 0035'. 296 775.

1 0555 72 934. * 1 .1210: 147. ,._ 2309. * 1. 1825 222 1784. * 2 . 0040 297 .'.760.

. . ~. ~:~~.~:,. ~~ _.-~< ::~.: - ':. "~~'·~:~fi~~~ur~;.~-~:i~:- :':~.~~. ~. ~;'.:'.{~~~:"{~~.. '::" ~~~E:· :. -:~ ..<-:~~ 6·6:6-'.~:i~t~Q~~.' ;:i}~~
1 0610 75 974. * 1 1225 150 2590. * 1840 225 1743. * 2 0055 300 717.



*************************************************************************************************************************w*****~***

• PEAK FLOW
(CFS)
2653.

TIME
(HR)

12.58 (CFS)
(INCHES)

(AC-FT)

6-HR
227l.

26.065
1126.

*

~~IMUM AVERAGE FLOW
24-HR 72-HR
1413. 1363.

64.895 64.988
2803. 2807.

24.92-HR
1363.

64.988
2807.

*

CUMULATIVE AREA .81 SQ MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

***********11:**

53 KK * RBUSH *
* *
**************

ROUT HYDROGRAPH FROI'l BUSH HvlY TO SEDIMENT BASIN
IN PROPOSE~CHANNEL W=40, H=8', S=0.030

HYDROGRAPH ROUTING DATA

• 56 RK KINHIATIC WAVE
L

S

N

CA
SHAPE

WD

Z

STRE~1 ROUTING
346. CHANNEL LENGTH

.0373 SLOPE
.030 CHANNEL ROUGHNESS COEFFICIENT

,00 CONTRIBUTING AREA
TRAP CHANNEL SHAPE

40.00 BOTTOM WIDTH OR DIAMETER

.00 SIDE SLOPE

KINEMATIC STREN~ ROUTING USED FOR THIS REACH

COI~PUTED KINEMATIC PARAJ~ETERS

ALPHA M DT (MIN)
.8202 1.667 2.50

OX (FT)
173. 00

***********************************************************************************************************************************

HYDROGRAPH AT STATION RBUSH

'184S~ 226 ,:.:""-'1728.
1850 227 1713.

1855.' 228 1697.-'
1900 ·229.1682~".'·

1905 230 '1668.

1

1.

1

1

1

2634. *
2653. *
2649. *
2627 .. : *
2594. *

1230 '151·

..1235 :, 152 '.
1240 . 153

·.··1245:; 154 ...- .

1250 155

1

1

1

1

'''1* ..

*
* ~_.

*

- !C'..

~6 -."'987.
77. 1000.

78 ._,,}014.
79 ·-··~,"i()2j.

80 1041.

0615

0620

0/i2?
0630
0635

1

1

1

1

1

*

*
*

*

*
*

, *

l.

l.

2.

6:
18.

FLOH

****************************************************~**~************************~*~*****************************************~******I
-:; .._- - :-."-.... ,. '--'*'~ ., ~. :.-. ,:"- ... :;- ..,.... - * .. -_. _. --:.. - -<. - -

DA MON HRI~N' ORD:~ FLOH ·_·:"'-;:-'DA '~orf ~Ri\f::~RD~7:' FIbH'~' -.. .- DA MON HRJ>lN' "ORO, _,,;,~,FrOW
_. ,_... - ~~~.:.~. r p' .- .:--~..;--~-- ••••:~:••• ' --- "~-".~. .~-.-:.:~:~.:~:_..~~.:MO~: .HRM~.:~.ORD

1 0000 1

.1 0005 2

1 0010 3
1 .- _. 0015. 4

1 0020 5



'e' ... ~ .. .. ..

1 0520·

1 0640 81 1054. * 1 1255 156 2552. 1 1910 231 1655.

1 0645 82 1067. * 1 1300 157 2509. * 1 1915 232 1642.

1 0650 83 1081. * 1 1305 158 2471. 1 1920 233 1630.

1 0655 84 1094. * 1 1310 159 2442. * 1 1925 234 1617.

1 0700 85 1107. 1 1315 160 2419. * 1 1930 235 1605.

1 0705 86 1121. * 1 1320 161 2400. * 1 1935 236 1593.

1 0710 87 1134. * 1 1325 162 2385. 1 1940 237 1581.

1 0715 88 1148. * 1 1330 163 2372. * 1 1945 238 1569.

1 0720 89 1161. 1 1335 164 2362. * 1 1950 239 1556.

1 0725 90 1175. * 1 1340 165 2356. * 1 1955 240 1542.

1 0730 91 1188. * 1 1345 166 2351. * 1 2000 241 1527.

1 0735 92 1202. * 1 1350 167 2349. * 1 2005 242 1512.

1 0740 93 1215. * 1 1355 168 2349. * 1 2010 243 1497.

1 0745 94 1229. * 1 1400 169 2351. * 1 2015 244 1482.

1 0750 95 1242. 1 1405 170 2355. 1 2020 245 1468.

1 0755 96 1256. 1 1410 171 2361. * 1 2025 246 1455.

1 0800 97 1270. 1 1415 172 2368. 1 2030 247 1442.
/

1 0805 98 1283. * 1 1420 173 2376. * 1 2035 248 1430.

1 0810 99 1297. 1 1425 174 2385. 1 2040 249 1417.

1 0815 100 1310. * 1 1430 175 2395. * 1 2045 250 1403.

1 0820 101 1324. 1 1435 176 2406. 1 2050 251 1389.

1 0825 102 1338. 1 1440 177 2415. * 1 2055 252 1374.

1 0830 103 1351. 1 1445 178 2413. * 1 2100 253 1360.

1 0835 104 1365. * 1 1450 179 2399. 1 2105 254 1347.

1 0840 105 1378. 1 1455 180 2384. * 1 2110 255 1334.

1 0845 106 1392. 1 1500 181 2370. * 1 2115 256 1321.

1 0850 107 1405. 1 1505 182 2355. * 1 2120 257 1309.

1 0855 108 1419. * 1 1510 183 2340. * 1 2125 258 1296.

1 0900 109 1433. * 1 1515 184 2324. * 1 2130 259 1283.

1 0905 110 1447. * 1 1520 185 2308. * 1 2135 260 1268.

1 0910 111 1461. * 1 1525 186 2291. * 1 2140 261 1253.

1 0915 112 1475. * 1 1530 187 2274. * 1 2145 262 1238.

1 0920 113 1489. 1 1535 188 2257. 1 2150 263 1222.

1 0925 114 1503. 1 1540 189 2241. * 1 2155 264 1206.

1 0930 115 1516. 1 1545 190 2227. * 1 2200 265 1192.

1 0935 116 1530. 1 1550 191 2213. * 1 2205 266 1179.

1 0940 117 1544. * 1 1555 192 2200. * 1 2210 267 1167.

1 0945 118 1557. * 1 1600 193 2186. * 1 2215 268 1156.

1 0950 119 1572. * 1 1605 194 2173. * 1 2220 269 1145.

1 0955 120 1586. * 1 1610 195 2158. * 1 2225 270 1134.

1 1000 121 1600. 1 1615 196 2144. * 1 2230 271 1121.

1 1005 122 1615. 1 1620 197 2129. 1 2235 272 1107.

1 1010 123 1629. * 1 1625 198 2114. * 1 2240 273 1093.

1 1015 124 1644. * 1 1630 199 2099. * 1 2245 274 1080.

1 1020 125 1659. * 1 1635 200 2084. * 1 2250 275 1066.

1 1025 126 1673. * 1 1640 201 2069. * 1 2255 276 1054.

1 1030 127 1687. 1 1645 202 2054. * 1 2300 277 1042.

1 1035 128 1702. * 1 1650 203 2040. * 1 2305 278 1030.

1 1040 129 1716. * 1 1655 204 2026. 1 2310 279 1017.

1 1045 130 1731. 1 1700 205 2013. * 1 2315 280 1004.

1 1050131 1747. 1 1705206 2000. 1 2320281 990.

1 1055 132 1763. * 1 1710 207 1986. * 1 2325 282 976.

:....: :::f::i~1f£:~1i~:~;·,F~~f;:~f :1:~;~~:!:!F~f; .:;~ml?l:;·~·;';~i1:~~
1 1115 136<"':1831.'::' :".:. ':i":" 1730· 211'" 1931. *.. 1 2345 286 923.'

1 1120' ': 137~'>·i.848." .. ~......\.' .1735' 212 1918. * 1.: 2350' 287 ..'. . 911.

I c.::.. :/~?5;.ol~~;=:~, .1866~·;·~;:~~'.i~::- ..:"~1]t~;~~,3/<; 1.~05. :'~_*"" . 1:,:.235.i_.2~.E\~~~ :" "-::.89.9.:, ...
1 .. ' 1130.:.139': . i,o 1883 ::'.~.*~.<~,1 , .. 17~5:0 21,4' 1891: * . 2 . 0000: 289 ':.. ",:;. 885. :',

1 1135 ,140 1901. * 1750 215'" 1877. * 2 0005 290 871. ..

*
*
*

*

*

*
*
*
*
*
*
*

*

*

*

*
*

*

*
*

*
*

*

*

*

*

*

626. *

640. *

653. *

666. *

680. *

693.

706. *

35.

54.

71.

87.

102.

117.

131.

145.

159.

173.

187.

201.

215.

228.

242.

256.

269.

283.

296.

310.

324.

337.

351.

364.

378.

391.

405.

418.

432.

445.

458.

472.

485.

499.

512.

519.

532.

546.

559.

573.

586.

599.

613.

840. *

720. *

733. *

·747. *.

;.760.'· *
:. 773: *

787. . *

800. *

813.· *
827 •. *

1 0025

1 0030

1 0035

1 0040

1 0045

1 0050

1 0055

1 0100

1 0105

1 0110

1 0115

1 0120

1 0125

1 0130

1 0135

1 0140

1 0145

1 0150

1 0155

1 0200

1 0205

1 0210

1 0215

1 0220

1 0225

1 0230

1 0235

1 0240

1 0245

1 0250

1 0255

1 0300

1 0305

1 0310

1 0315

1 0320

1 0325

1 0330

1 0335

1 0340

1 0345

1 0350

1 0355

1 0400

1 0405

1 0410

1 0415

1 0420

1 0425

1 0430

1 0435

1 0440

". l' 0445

. 1 "'; 0450'.

6

7

8

9

10

11

12

13

14

15

16

17

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

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58'

59'

1 0455·· 60"" ,:

-:: 1 0500 61

1 . 0505 62

1 0510:" 63

'.. '1 .. ::-.',~ 05i5"~ 64.

65

e

e



1 0525 66 854. 1 1140 141 1922. 1 1755 216 1864. * 2 0010 291 856.

1 0530 67 867. * 1 1145 142 1948. 1 1800 217 1851. 2 0015 292 840.

• 1 0535 68 880. * 1 1150 143 1985. * 1 1805 218 1838. * 2 0020 293 824.

1 0540 69 894. * 1 1155 144 2038. * 1 1810 219 1825. * 2 0025 294 808.

1 0545 70 907. * 1 1200 145 2111. 1 1815 220 1811. 2 0030 295 792.

1 0550 71 920. * 1 1205 146 2202. * 1 1820 221 1797. 2 0035 296 776.

1 0555 72 934. * 1 1210 147 2306. * 1 1825 222 1784. * 2 0040 297 761.

1 0600 73 947. * 1 1215 148 2415. 1 1830 223 1772. * 2 0045 298 746.

1 0605 74 960. * 1 1220 149 2514. * 1 1835 224 1758. * 2 0050 299 732.

1 0610 75 974. * 1 1225 150 2588. * 1 1840 225 1744. * 2 0055 300 718.

*
*************x*********************************************************************************************************************

PEAK FLOW TIHE f1AXIMUM AVERAGE FLOW

(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR

2653. 12.58 (CFS) 2271. 1413. 1363. 1363.
(INCHES) 26.065 64.888 64.977 64.977

(AC-FT) 1126. 2803. 2807. 2807 .

CUHULATIVE AREA = .81 SQ MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************• 57 KK * RBUSH2
*

*
**************

ROUT HYDROGRAPH FROl1 BUSH HWY TO SEDIMENT BASIN

59 KO OUTPUT CONTROL VARIABLES

IPRNT 2

IPLOT 2
QSCAL O.

HYDROGPAPH ROUTING DATA

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

60 RK KINHIATIC HAVE

L

S

N

CA

SHAPE

.10

Z

STREN·l ROUTING

623. CHANNEL LENGTH

.0198 SLOPE

.030 CHANNEL ROUGHNESS COEFFICIENT

.00 CONTRIBUTING AREA

TRAP CHANNEL SHAPE

40.00 BOTTOM WIDTH OR DIN1ETER

.00 SIDE SLOPE

***

DX' (FIr
311. 50

...,. ",_0.': '0--- -c::- •.

.. .••• - -. "!--."::. •

KINEHATIC STREAt1 ROUTING USED FOR. THIS. REACH.

COMPUTED KINEMATI C PARA1>lETERS:' _,~."'-"':.-'".- .co .. .c_.,

.- ALPHA M DT (MIN)

.5978 1.667 2.50

:_ ....- . . ,.- . ..

.__ .. . -.

. ~



•
**********************w***********************************************************~*********************~**************************

HYOROGRAPH AT STATION RBUSH2

***********************************************************************************************************************************

OA MON HR1'IN ORO
*

FLOW * DA MON HRMN ORO

*

*
FLOW * OA MON HR1'lN ORO

*
FLOW * OA MON HRMN ORO

*

FLOH

.. 1

* 1

* 1

* . 1

* 1

* "'- 1

•

•. ' .• , ..
...

1 0000 1

1 0005 2

1 0010 3

1 0015 4

1 0020 5

1 0025 6

1 0030 7

1 0035 8

1 0040 9

1 0045 10

1 0050 11

1 0055 12

1 0100 13

1 0105 14

1 0110 15

1 0115 16

1 0120 17

1 0125 18

1 0130 19

1 0135 20

1 0140 21

1 0145 22

1 0150 23

1 0155 24

1 0200 25

1 0205 26

1 0210 27

1 0215 28

1 0220 29

1 0225 30

1 0230 31

1 0235 32

1 0240 33

1 0245 34

1 0250 35

1 0255 36

1 0300 37

1 0305 38

1 0310 39

1 0315 40

1 0320 41

1 0325 42

. I, :.~. 0330 43
'1 .." :0335 44

1---'·0340" 45

1 0345 46

1-" 0350 . 47

1 0355 48
.c. 1 . '0400 49

1 0405 50

1 0410 51

1.

1.

1.

3.

10.

27.

47.

65.

82.

98.

113.

128.

142.

156.

170.

184.

198.

212.

226.

239.

253.

267.

280.

294.

308.

321.

335.

348.

362.

375.

389.

403.

416.

429.

443.

456.

470.

483.

497.

510.

518.

53!.

544.

557.

571.

584.

598.

611.
624."'"'

638.

651.

*
*

*
*
*
*

*
*
*

*
*

*
*

*
*

..

..
*
*
*
*

*

*
*
*
*
*
*
*
*
*
*

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

0615 76 986. * 1 1230 151 2630. * 1 1845 226 1730.

0620 77 999. * 1 1235 152 2651. 1 1850 227 1714.

0625 78 1012. * 1 1240 153 2649. 1 1855 228 1698.

0630 79 1026. * 1 1245 154 2629. 1 1900 229 1683.

0635 80 1039. * 1 1250 155 2596. * 1 1905 230 1669.

0640 81 1052. 1 1255 156 2555. 1 1910 231 1656.

0645 82 1066. * 1 1300 157 2512. * 1 1915 232 1643.

0650 83 1079. * 1 1305 158 '2474. 1 1920 233 1631.

0655 84 1093. * 1 1310 159 2444. * 1 1925 234 1618.
0700 r 85 1106. * 1 1315 160 2421. * 1 1930 235 1606.

0705 86 1119. 1 1320 161 2402. * 1 1935 236 1594.

0710 87 1133. * 1 1325 162 2386. 1 1940 237 1582.

0715 88 1146. 1 1330 163 2373. 1 1945 238 1570.

0720 89 1160...... * 1 1335 164 2363. * 1 1950 239 1558.

0725 90 1173. 1 1340 165 2356. * 1 1955 240 1544.

0730 91 1187. * 1 1345 166 2351. 1 2000 241 1529.

0735 92 1200. 1 1350 167 2349. * 1 2005 242 1513.

0740 93 1214. * 1 1355 168 2349. * 1 2010 243 1498.

0745 94 1227. 1 1400 169 2351. 1 2015 244 1483.

0750 95 1241. * 1 1405 170 2355. 1 2020 245 1469.

0755 96 1255. * 1 1410 171 2360. * 1 2025 246 1456.

0800 97 1268. * 1 1415 172 2367. * 1 2030 247 1443.

0805 98 1282. * 1 1420 173 2376. 1 2035 248 1431.

0810 99 1295. * 1 1425 174 2385. * 1 2040 249 1418.

0815 100 1309. * 1 1430 175 2395. 1 2045 250 1404.

0820 101 1323. 1 1435 176 2405. 1 2050 251 1390.

0825 102 1336. * 1 1440 177 2414. * 1 2055 252 1376.

0830 103 1350. * 1 1445 178 2413. 1 2100 253 1361.

0835 104 1364. * 1 1450 179 2400. * 1 2105 254 1348.

0840 105 1377. 1 1455 180 2385. 1 2110 255 1335.

0845 106 1391. * 1 1500 181 2371. 1 2115 256 1323.

0850 107 1404. * 1 1505 182 2356. 1 2120 257 1310.

0855 108 1418. 1 1510 183 2341. * 1 2125 258 1298.

0900 109 1432. 1 1515 184 2325. 1 2130 259 1284.

0905 110 1446. * 1 1520 185 2309. * 1 2135 260 1270.

0910 III 1460. 1 1525 186 2292. 1 2140 261 1255.

0915 112 1474. * 1 1530 187 2275. * 1 2145 262 1239.

0920 113 1488. * 1 1535 188 2258. * 1 2150 263 1223.

0925 114 1502. * 1 1540 189 2242. * 1 2155 264 1208.

0930 115 1515. * 1 1545 190 2228. * 1 2200 265 1194.

0935 116 1529. * 1 1550 191 2214. * 1 2205 266 1180.

0940 117 1542. * 1 1555 192 2201. * 1 2210 267 1168.

094L-118:'.~S1556~ * 1'-'.._;,16,00=~19:.: '2187,. *, ..-1 2Zl5.:.26B.;~:1158.:'
0950 ·119.,.,.'~ 1570: * 1".:-":1605-,,194 2174·.· *'',,1·-·-2220.·269 ·.·'.-~1147.'

.. ~955:~: 120.~;:-'~?;1585 ;':.:.;'" :/y,\=g::1'61o-::'195:~ ... 2i59:'~" ~*c_""'l"" -~""2225f:~27(i:':,'~.=iG5'~-'-

1000 121- 1599::::~t ..:: l' ,. 1615 196- ..:' '2145. * 1 2230 271 ." 1122.

1005 122::·. 1614 :: .. * :'1.,'" '1620 . 197 2130. ";'. 1 2235 ':-272'_' '1108.

10lD ·123 ,...·1628. . * 1 1625 198'>.2115. .. 1 2240 273 ''.1095:

1015 ·124 ·~::'·"f1643. ",;1':'. i·630.'·199""'-: 2100.· * 1"-2245: 274 ~~-.~ 1081...
,.-. '. - .;- ~...: ~ " ..

1020 '125 1657.:.· .. * 1· 1635 200. 2085.' * "1" .2250 275· .... :.·.·1068.···

1025 126 1672. * 1 1640 201 2070. 1 2255 276 1055.



1 0415 52 665. 1 1030 127 1686. 1 1645 202 2056. 1 2300 277 1043.

1 0420 53 678. * 1 1035 128 170l. * 1 1650 203 204l. 1 2305 278 103l.

• 1 0425 54 69l. * 1 1040 129 1715. 1 1655 204 2027. * 1 2310 279 1019.

1 0430 55 705. * 1 1045 130 1730. * 1 1700 205 2014. * 1 2315 280 1005.

1 0435 56 718. 1 1050 131 1745. * 1 1705 206 200l. * 1 2320 281 99l.

1 0440 57 732. * 1 1055 132 176l. * 1 1710 207 1987. * 1 2325 282 977.

1 0445 58 745. * 1 1100 133 1778. * 1 1715 208 1973. * 1 2330 283 963.

1 0450 59 758. * 1 1105 134 1795. 1 1720 209 1959. * 1 2335 284 950.

1 0455 60 772. * 1 1110 135 1812. 1 1725 210 1945. 1 2340 285 937.

1 0500 61 785. 1 1115 136 1829. * 1 1730 211 1933. * 1 2345 286 925.

1 0505 62 799. * 1 1120 137 1847. * 1 1735 212 1919. * 1 2350 287 913.

1 0510 63 812. * 1 1125 138 1864. * 1 1740 213 1906. * 1 2355 288 900.

1 0515 64 825. * 1 1130 139 188l. * 1 1745 214 1892. * 2 0000 289 887.

1 0520 65 839. * 1 1135 140 1899. * 1 1750 215 1878. * 2 0005 290 872 .
.-

1 0525 66 852. * 1 1140 141 1920. * 1 1755 216 1865. * 2 0010 291 857.

1 0530 67 865. * 1 1145 142 1946. * 1 1800 217 1852. * 2 0015 292 842.

1 0535 68 879. * 1 1150 143 1982. * 1 1805 218 I 1839. * 2 0020 293 826.

1 0540 69 892. * 1 1155 144 2034. 1 1810 219 1826. * 2 0025 294 810.

1 0545 70 906. * 1 1200 '145 2105. * 1 1815 220 1812. * 2 0030 295 794.

1 0550 71 919. 1 1205 146 2195. * 1 1820 221 1798. * 2 0035 296 778.

1 0555 72 932. * 1 1210· 147 2298. 1 1825 222 1785. 2 0040 297 763.

1 0600 73 946. 1 1215 148 2406. * 1 1830 223 1773. * 2 0045 298 748.

1 0605 74 959. * 1 1220 149 2506. * 1 1835 224 1759. 2 0050 299 734.

1 0610 75 972. * 1 1225 150 2582. * 1 1840 225 1745. * 2 0055 300 720.

* *
***********************************************************************************************************************************

• PEAK FLOW TIME M~IMUM AVERAGE FLOW

(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR

265l. 12.58 (CFS) 227l. 1413. 1363. 1363.

(INCHES) 26.065 64.873 64.955 64.955

(AC-FT) 1126. 2803. 2806. 2806 .

CUMULATIVE AREA; .81 SQ MI

-" .. -
._ • ~ _. __ :- ;_--:;••••~:. _._.,. .~. 0-;; .... _ ._-

.-'. ~ .. .=". ,i.',. !-

; !.::-,..,• ..:..;--;.._.:_•.. ,.....:-.:'--':-..- .-...:..::.

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



STATION RBUSH2

o.o.o.o.o.2800.2400.2000.

(I) INFLOW, (0) OUTFLOW

800. 1200. 1600.400.O.

DAHR/olN PER
10000 11---------.---------.---------.---------.---------·---------.---------.---------.---------.---------.---------.---------.

10005 21

10010 31

10015 41

10020 51

10025 6.1

10030 7.1

10035 8. I

10040 9. _I

10045 10. 01

10050 11. . I.

10055 12. I

10100 13. I

•

- ....

.... _- .-'"

",4 ••

. .'

.....:

• - .,~ ..... o.

';- ~ : ~'- ":"':~~ ;~.: :.: ":--

.; -:~~~~: ~:~:t:i.i-~-.':'~c ':~.~- -.:,~ ..:: .. .'

I.

I.

I.

I

I

I

· I

· I

· I
I

I

I

I

.I.

I

I

I

I

I

: ....~-)

· '. I.... "'": ..... , ........;

;- -:.. ,.. I.

I .. - .'
..

I .

I

I .

I

I

•

10105 14. I

10110 15. I

10115 16.

10120 17.

10125 18.

10130 19.

10135 20.

10140 21.

10145 22.

10150 23 .

10155 24.

10200 25.

10205 26.

10210 27.

10215 28.

10220 29.

10225 30.

10230 31.

10235 32.

10240 33.

10245 34.

10250 35.

10255 36.

10300 37.

10305 38.

10310 39.

10315 40.

10320 41.

10325 42.

10330 43.

10335 44.

10340 45.

10345 46.

_ .: 10350__ 47.

.. : ~, " 10355 . 48.· , ~

.~;:·i040d··£·49.-;· .
1 ~0405 50.

'10410 51.

i0415 . 52.

'" '-10420"':'53.

. . ': f0425 54.

10430 55.



•

•
10435 56.

10440 57 .

10445 58.

10450 59.

10455 60.

10500 61.

10505 62.

10510 63.

10515 64.

10520 65.

10525 66.

10530 67.

10535 68.

10540 69.

10545 70.

10550 7I.

10555 72.

10600 73.

10605 74.

10610 75.

10615 76.

10620 77.

10625 78.

10630 79.

10635 80.

10640 81.

10645 82.

10650 83 .

10655 84.

10700 85.

10705 86.

10710 87.

10715 88.

10720 89.

10725 90.

10730 91.

10735 92.

10740 93.

10745 94.

10750 95.

10755 96.

10800 97.

10805 98.

10810 99.

10815 100.

10820 10I.

10825 102.

10830 103.

10835 104.

10840 105.

10845 106.

10850 107.
._" -_."

. 10855 108 .

• '~·.·.10900 109.

. 10905 1l0.

10910' ill.

10915 ll2.

10920 113.'

10925 ll4.

10930 ll5.

I .

I .

I.

I.

I.

I

I

I

· I

· I

· I
I

I

I

I

.1.

I

I

I

I

I

I

I y

I

I

I

I

I

I

I

I

I

I.

I.

I.

I

I

I

· I

· I

· I

I

I

I

I

.1.

I

I

I

I

I

I ..... " .... ".
I"· . " ..'.•.. " .> ...,'~::.. :'. :~:~::,:~::: .. ,~

I .< ::. ''~:"c-.;~· '.' ,,~""..::::~, ':, ~ ::=::~: :-;:,.=-' -~',- '
I '. ;"
. I. ' ,c...

I

\" :', '. ,,- ,,,,~ '.:.:' ,"'<:'. ~,~ >~:~,': '.. '"
.

I .

/ .

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



•

.' -'.;_. ~~.. '.

" ..:.:

......'

/ .

01

I .

1.

1.

1.

I

1

1

.1

.1

.1

1

1

1

1

I

1

1

I

1

I

I

I

1

I

01

1

1.

1

.1

1

1

I

1

1

1

I

I

I

. I

IO

I

I

1.

1.

1.

1.
1.,

..
. . __._'. .. 1.' , ,.' ::" " .'. . ,'...

';. ',:,~~/~~~;;:~;.-::~.:':-,~.~~; .. ~.' :~~ ~. ·:.f~~>:?~.~0T:' ..,:,
. . .... 1."..-' ' ... ,..: '.~ .:.-: ~:,,~ ":' ',;:·-····~T::·{<:·~:~ ~'.

1;;~~;0~"=": ..
" .. " ', .. '~ ~~.~.:~...}~~.,,;..,.::...;;.~ ..... ,.
~.~; "r;:.~~~' . , .' .~--. ----,

1

10935 116.

10940 117.

•

10945 118.

10950 119.

10955 120.

11000 12l.

11005 122.

11010 123.

11015 124.

11020 125.

11025 126.

11030 127.

11035 128.

11040 129.

11045 130.

11050 131.

11055 132.

11100 133.

11105 134.

11110 135.

11115 135.

11120 137.

11125 13~r

11130 139.

11135 140.

11140 14l.

11145 142.

11150 143 .

11155 144.

11200 145.

11205 145.

11210 147.

11215 148.

11220 149.

11225 150.

11230 15l.

11235 152.

11240 153.

11245 154.

11250 155.

11255 156.

11300 157.

11305 158.

11310 159.

11315 160.

11320 16l.

11325 152.

11330 163.

11335 154.

11340 155.

11345 156.

11350 157.
,..,"_" __ .:c.. _ ••

" ' 11355 168.:

·~.7ii~~~~ 'i~~:>':~~":··~'.:~. ". ":' -'
1i410'171~" .

. 11415 172.

11~20,173. ,

11425 174.'

11430 175.



11435 176.

11440 177 .• 11445 178.

11450 179.

11455 180.

11500 181.

11505 182.

11510 183.

11515 184.

11520 185.

11525 186.

11530 187.

11535 188.

11540 189.·-

11545 190.

11550 191.

11555 192.

11600 193.

11605 194.

11610 195.

11615 196.

11620 197.

11625 198.

11630 199.

11635 200.

11640 201.

11645 202.

•

11650 203.

11655 204.

11700 205.

11705 206.

11710 207.

11715 208.

11720 209.

11725 210.

11730 211.

11735 212.

11740 213.

11745 214.

11750 215.

11755 216.

11800 217.

11805 218.

11810 219.

11815 220.

11820 221.

11825 222.

11830 223.

11835 224.

11840 225.

11845 226.

.... 11850 227. 

11855 228.

.• :". 1l900-229:'

11905 230.,.

11910 231. .'

11915 232 ...
- 11920 233. ','

11925 234.

11930 235.

I

I

I

I

I

.I.

I.

10.

I

I

I

I

I

I

I

.I.

I

I

I

I

I

I

I

10

I

I

· I

· I

· I

I

I

I

I.

I.

I.

I

I

I

I

I

I

I

I

I

I

.r.
I

I

I

I

I

I'.' - .. ::~::

I
. ,-. - . -" ..-' ......... :...;.__. __ _.' .~ ..-:_: ":i<;:.~::- -' ...

...... :~:.. -.·:-fc~,·:;:-::;= ;~:':::':" :. '. . .

~ L.:..
. I. .. '

. I .

.1-'· . .--. -- .

, I
'. . -

'.
. :-

.'



-. '",.::
_. ," .'...... :_ ...;......., i... ._: __ .......,~. ' '" • , " ........-.. :_ •.....;. -... -:-:. ,'-'

- ..
..- ••.•• __ a.

. .;. .. . ---- - -

:; .
.: .. -~ ..

... "......

I

I

I.

I.

I.

I

I

I

I

I

I

I

I

I

I

.I.

I

I

I

I

I

I

I

I

I

.I.

.1

. I

I

I

10

I.

I.

I.

I

I

I

I

I

I

I

I

I

I

I

_1.

I

I

I

I

I

I

10

.. ".. I

I
_r.

'. I

. I

I

I

11935 236.

11940 237.

•

11945 238.

11950 239_

11955 240.

12000 241

12005 242.
12010 243.

12015 244.

12020 245.
12025 246_

12030 247.

12035 248.

12040 249_

12045 250.

12050 251.

12055 252_

12100 253.

12105 254.

12110 255.

12115 256.

12120 257.

12125 258.

12130 259.

12135 260.

12140 261.

12145 262.

•

12150 263.

12155 264.

12200 265.
12205 266_

12210 267_

12215 268.

12220 269.

12225 270_

12230 271.

12235 272.

12240 273.

12245 274.

12250 275.

12255 276_

12300 277.

12305 278.

12310 279.

12315 280.

12320 281.

12325 282.

12330 283.

12335 284_

12340 285.

12345 286.
12350 287 ..

.. 12355 288.. " .

~.~20000· 289 •.~';".:,.~:.··..

: . I 20005 290 .., . .
. 20CllO 291. .

20015 292 .•·

20020:293.
: 20025 294.'

20030 295.



•

•

20035 296. I.

20040 297. I.

20045 298. I .

20050 299. I .
20055 300.---------.-------1-.---------.---------.---------.---------.---------.---------.---------.---------.---------.--------- .

.--0

'.- "'
••••. l,..:



• *** *** *** *** *** *** *** *** *** *** *** *** *** *** *~* *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

******.~*******

*
61 KK * BASIN *

* *
**************

SEDIMENT BASIN CAPACITY
BASIN CARACTERISTICS: W=100, L=650, Z=2:1

HYDROGRAPH ROUTING DATA

64 RS STORAGE ROUTING
NSTPS

ITYP

RSVRIC

X

1 NUMBER'OF SUBREACHES

ELEV TYPE O~ INITIAL CONDITION

1316.00 INITIAL CONDITION

.00 WORKING RAND D COEFFICIENT

65 SV STORAGE .0 1.6 3.2 4.9 6.7 8.5 10.4 12.3 14.3

66 SE ELEVATION 1316.00 1317.00 1318.00 1319.00 1320.00 1321. 00 1322.00 1323.00 1324.00

• 67 SS SPILLWAY

CREL 1318.00 SPILLWAY CREST ELEVATION

SPWID 150.00 SPILLWAY WIDTH

COQW 1.85 WEIR COEFFICIENT

EXPW 1. 50 EXPONENT OF HEAD

***

COHPUTED OUTFLOW-ELEVATION DATA

OUTFLOW .00 .00 .70 5.60 18.87 44.75 87.43 151.04 239.84 358.05

ELEVATION 1316.00 1318.00 1318.02 1318.07 1318.17 1318.30 1318.46 1318.67 1318.91 1319.19

OUTFLOW 509.80 699.29 930.78 1208.39 1536.40 1918.93 2360.15 2864.37 3435.69 4078.40

ELEVATION 1319.50 13-19.85 1320.24 1320.67 1321.13 1321.63 1322.17 1322.74 1323.35 1324.00

CONPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE .00 1.58 3.22 3.25 3.35 3.51 3.73 4.01 4.36 4.77

OUTFLOW .00 .00 .00 .70 5.60 18.87 44.75 87.43 151. 04 239.84

ELEVATION 1316.00 1317.00 1318.00 1318.02 1318.07 1318.17 1318.30 1318.46 1318.67 1318.91

,- - -..._.....

10.39

2220.00

1322.00

STORAGE

OUTFLOW

ELEVATION

STORAGE 4.92 5.25 5.80 6.42 6.68 7.12 7.90 8.51 8.75 9.69.

OUTFLOW.. 277.50 358.05-····509.80· 699.29. 784.89 ..."930.78 .. 1208.39· 1441.93 '-1536.40 ·e1918.93· :;-::.:::.:.:':;~':

ELEVAT~O_~ _ 1319.00 1?19.1~,.: ~}~\~:<.:~?~·~c5»~2~:J~:1~.~:'~O.24·~.~:~~~.~!."':~~:.;3? .. 1}~~~2~.4)~}}.~i~·>g2~t£i:·
• .•-- --- ..----:•...- ....• - •. '_. ~-'':-::':;' ':"0 _.:'3 .~. ~:;--~.:;;~.... . .."...:. '._, "._ ......

10.7i'-._: 11 ..82~. 12.. 33
2360.15-- 2864.37 ·3102.54··

1322.17. 1322.74" 1323.00

13.03 ... _ 14.32

3435.69:.··~078.40

1323.35··:· i324. 00
•. - ----- _.•.... _--, ".-::" .. ,.... . - - '-::-.::-:-... -:--.:---"".--.='-.

._. -. . ..-:-',_..--, '~. --~', ~ .. ;:-;·:~:~;~~fr;:~~~~·~-~··~~·~~~· __ ""- : ~":~'~~~-'.:,,; .:,,',- r •• •· •• •",_,,'. "._._ • - -- "•• _ . _. ~~. "'~.::';'" ~'{., •. ~ -•.

*** HARNING *** ~10DIFIED PULS ROUTiNG MAY BE NUMERICALLY UNSTABLE FOR OUTFL~WS BETWEEN ·.510: TO 4078.

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.

.~<~_:.: ..':'.
'-'.



THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

• ***********************************************************************************************************************************

HYDROGRAPH AT STATION BASIN

***********************************************************************************************************************************

*

DA ~ION HRt-IN ORD OUTFLOW STORAGE STAGE * DA MON HRMN ORD OUTFLOW STORAGE STAGE * DA MON Hm~N ORO OUTFLOW STORAGE STAGE
* *

1 0000 1 O. .0 1316.0 * 1 0820 101 1317. 8.2 1320.8 * 1 1640 201 2075. 10.1 1321.8

1 0005 2 O. .0 1316.0 * 1 0825 102 1331. 8.2 1320.8 * 1 1645 202 2060. 10.0 1321. 8

1 0010 3 O. .0 1316.0 * 1 0830 103 1345. 8.3 1320.9 * 1 1650 203 2046. 10.0 1321. 8

1 0015 4 O. .0 1316.0 * 1 0835 104 1358. 8.3 1320.9 * 1 1655 204 2032. 10.0 1321.8

1 0020 5 O. .1 1316.0 * 1 0840 105 1372. 8.3 1320.9 * 1 1700 205 2019. 9.9 1321.8

1 0025 6 O. .2 1316.1 * 1 0845 106 1385. 8.4 1320.9 * 1 1705 206 2005. 9.9 1321.7

1 0030 7 O. .5 1316.3 * 1 0850 107 1399. 8.4 1320.9 * /1 1710 207 1991. 9.9 1321. 7

1 0035 8 O. .8 1316.5 * 1 0855 108 1413. 8.4 1321.0 * 1 1715 208 1977 . 9.8 1321. 7

1 0040 9 O. 1.4 1316.9 * 1 0900 109 1427. 8.5 1321. 0 * 1 1720 209 1963. 9.8 1321. 7

1 0045 10 O. 2.0 1317.2 * 1 0905 110 1441. 8.5 1321.0 * 1 1725 210 1950. 9.8 1321. 7

1 0050 11 O. 2.7 1317.7 * 1- 0910 111 1455. 8.5 1321. 0 * 1 1730 211 1937. 9.7 1321. 7

~OO_5_~ 12 16. 3.5 1318.1 * 1 0915 112 1469. 8.6 1321. 0 * 1 1735 212 1924. 9.7 1321.6
...

1 0100 13 91. 4.0 1318.5 * 1 0920 113 1483. 8.6 1321.1 * 1 1740 213 1911. 9.7 1321. 6
/

1 0105 14 136. 4.3 1318.6 * 1 0925 114 1497. 8.6 1321.1 * 1 1745 214 1897. 9.6 1321. 6

1 0110 15 158. 4.4 1318.7 * 1 0930 115 1510. 8.7 1321.1 * 1 1750 215 1883. 9.6 1321. 6

1 0115 16 174. 4_5 1318.7 * 1 0935 116 1524. 8.7 1321.1 * 1 1755 216 1870. 9.6 1321.6

1 0120 17 189. 4.5 1318.8 * 1 0940 117 1537. 8.8 1321.1 * 1 1800 217 1857. 9.5 1321. 5

1 0125 18 203. 4.6 1318.8 * 1 0945 118 1551. 8.8 1321.1 * 1 1805 218 1844. 9.5 1321. 5• 1 0130 19 216. 4.7 1318.8 * 1 0950 119 1565. 8.8 1321.2 * 1 1810 219 1831. 9.5 1321. 5

1 0135 20 230. 4.7 1318.9 * 1 0955 120 1579. 8.9 1321.2 * 1 1815 220 1817. 9.4 1321. 5

1 0140 21 244. 4.8 1318.9 * 1 1000 121 1594. 8.9 1321. 2 * 1 1820 221 1803. 9.4 1321. 5

1 0145 22 258. 4.8 1319.0 * 1 1005 122 1608. 8.9 1321. 2 * 1 1825 222 1790. 9.4 1321.5

1 0150 23 272. 4.9 1319.0 * 1 1010 123 1623. 9.0 1321.2 * 1 1830 223 1777. 9.3 1321. 4

1 0155 24 286. 5.0 1319.0 * 1 1015 124 1638. 9.0 1321. 3 * 1 1835 224 1764. 9.3 1321.4

1 0200 25 300. 5.0 1319.1 * 1 1020 125 1652. 9.0 1321. 3 * 1 1840 225 1750. 9.3 1321.4

1 0205 26 313. 5.1 1319.1 * 1 1025 126 1667. 9.1 1321.3 * 1 1845 226 1735. 9.2 1321.4

1 0210 27 327. 5.1 1319.1 * 1 1030 127 1681. 9.1 1321. 3 * 1 1850 227 1720. 9.2 1321.4

1 0215 28 340. 5.2 1319.1 * 1 1035 128 1695. 9.1 1321. 3 * 1 1855 228 1704. 9.2 1321. 3
1 0220 29 354. 5.2 1319.2 * 1 1040 129 1710. 9.2 1321. 4 * 1 1900 229 1689. 9.1 1321. 3
1 0225 30 368. 5.3 1319.2 * 1 1045 130 1725. 9.2 1321.4 * 1 1905 230 1674. 9.1 1321.3
1 0230 31 382. 5.3 1319.2 * 1 1050 131 1740. 9.2 1321.4 * 1 1910 231 1661. 9.1 1321. 3
1 0235 32 395. 5.4 1319.3 * 1 1055 132 1756. 9.3 1321. 4 * 1 1915 232 1648. 9.0 1321. 3
1 0240 33 409. 5.4 1319.3 * 1 1100 133 1772. 9.3 1321. 4 * 1 1920 233 1635. 9.0 1321.3
1 0245 34 422. 5.5 1319.3 * 1 1105 134 1789. 9.4 1321. 5 * 1 1925 234 1623. 9.0 1321.2
1 0250 35 436. 5.5 1319.3 * 1 1110 135 1806. 9.4 1321. 5 * 1 1930 235 1611. 8.9 1321.2
1 0255 36 449. 5.6 1319.4 * 1 1115 136 1823. 9.5 1321. 5 * 1 1935 236 1598. 8.9 1321. 2
1 0300 37 463. 5.6 1319.4 * 1 1120 137 1841. 9.5 1321. 5 * 1 1940 237 1586. 8.9 1321.2
1 0305 38 476. 5.7 1319.4 * 1 1125 138 1858. 9.5 1321.5 * 1 1945 238 1574. 8.8 1321.2
1 0310 39 490. 5.7 1319.5 * 1 1130 139 1875. 9.6 1321. 6 .• 1 1950 239 1562. 8.8 1321.2
1 0315 40 503. 5.8 1319.5 * 1 1135 140 1893. 9.6 1321. 6 * 1 1955 240 1549. 8.8 1321.1
1 0320 41 514. 5.8 1319.5 * 1 1140 141 1913 . 9.7 1321. 6 * 1 2000 241 1534. 8.7 1321.1
1 0325 42 525. 5.9 1319.5 * 1 .1145 142 1937. 9.7 1321. 7 * 1 2005 242 1519. 8.7 1321.1
1 033-0' 43 538. 1150'-143 ~:: 1969.

.. -, ",

. 1504.5.9 1319.6 * 1 9.8 1321..7 * . 1 2010 243 8.7 1321.1

• 1
'-. - ,"._:..', '-'';' .'-- ..,.."_.,- ..

1489 ....0335 44 551. 5.9 1319.6 *- 1 • ~~.~1.~ 144 ·.'r::J015~·.:'~:'·'·~. 9.9 1321;(* l' ... --: 2015 244 :~,,:., 8.6' 1321.1_ ... .'
1 0340 45 564. 6.0 1319.6 * 1 1200 145 .' 2080. 10.1 1321.8 *. 1 2020 245 1475.

..- .
8.6 1321. 0..

1 0345 46 578. 6.0 1319.6 * 1 1205- 146 2164: " 10.3 1321. 9 * 1 2025 246 1461. .. 8.6 1321. 0
1 0350 47 591. 6.1 1319.7 * 1 1210 147. _ 2262 .. 10.5 1322.1 * 1 2030 247. 1448. 8.5 1321.0
1 - ... 0355 _ 48 605. 6.1 1319.7 *:~-1~':_-_'1215 148 2370:'~- '.10-.7 .-1322.2 * . 1 2035·248 1436.

----, 8.5 1321. 0.. - ..'-'-. 1 0400 . 49 618. 6.2 1319.7 * 1 1220 149 2475.' '" 11.0 1322.3 *. 1 2040 249 1423. ' 8.5 1321. 0
1 0405 50 631. 6.2 1319.7 * 1 1225 150 2559. 11.1 1322.4 * 1 2045 250 1410. 8.4 1321. 0



•

•

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

0410 51

0415 52

0420 53

0425 54

0430 55

0435 56

0440 57

0445 58

0450 59

0455 60

0500 61

0505 62

0510 63

0515 64

0520 65

0525 66

0530 67

0535 68

0540 69

0545 70

0550 71

0555 72

0600 73

0605 74

0610 75

0615 76

0620 77

0625 78

0630 79

0635 80

0640 81

0645 82

0650 83

0655 84

0700 85

0705 86

0710 87

0715 88

0720 89

0725 90

0730 91

0735 92

0740 93

0745 94

0750 95

0755 96

0800 97

0805 98

0810 99

0815 100

645.

658.

672.

685.

698.

712.

726.

739.

752.

766.

779.

793.

806.

819.

833.

846.

860.

873.

586.

900.

913.

926.

940.

954.

967.

980.

994.

1007.

1020.

1034.

1047.

1060.

1074.

1087.

1101.

1114.

1127.

1141.

1154.

1168.

1181.

1195.

1208.

1222.

1236.

1250.

1263.

1277 .

1290.

1304.

6.2

6.3

6.3

6.4

6.4

6.5

6.5

6.5

6.6

6.6

6.7

6.7

6.7

6.8

6.8

6.9

6.9

6.9

7.0

7.0

7.1

7.1

7.1

7.2

7.2

7.3

7.3

7.3

7.4

7.4

7.4

7.5

7.5

7.6

7.6

7.6

7.7

7.7

7.7

7.8

7.8

7.9

7.9

7.9

8.0

8.0

8.0

8.1

8.1
8_1

1319.8 * 1

1319.8 * 1

1319.8 * 1

1319.8 * 1

1319.9 * 1

1319.9 * 1

1319.9 * 1

1319.9 * 1

1319.9 * 1

1320.0 * 1

1320.0 * 1

1320.0 * 1

1320.0 * 1

1320.1 * 1

1320.1 * 1

1320.1 * 1

1320.1 * 1

1320.1 * 1

1320.2 * 1

1320.2 *
1320.2 * 1

1320.2 * 1

1320.3 * 1

1320.3 * 1

1320.3 * 1

1320.3 * 1

1320.3 * 1

1320.4 * 1

1320.4 * 1

1320.4 * 1

1320.4 * 1

1320.4 * 1

1320.5 * 1

1320.5 * 1

1320.5 * 1

1320.5 * 1

1320.5 * 1

1320.6 * 1

1320.6 * 1

1320.6 * 1

1320.6 * 1

1320.6 * 1

1320.7 * 1

1320.7 * 1

1320.7 * 1

1320.7 * 1

1320.7 * 1

1320.8 * 1

1320.8 * 1

1320.8 * 1

1230 151

1235 152

1240 153

1245 154

1250 155

1255 156

1300 157

1305 158

1310 159

1315 160

1320 161

1325 162

1330 163

1335 164

1340 165

1345 166

1350 167

1355 168

1400 169

1405 170

1410 171

1415 172

1420 173

1425 174

1430 175

1435 176

1440 177

1445 178

1450 179

1455 180

1500 181

1505 182

1510 183

1515 184

1520 185

1525 186

1530 187

1535 188

1540 189

1545 190

1550 191

1555 192

1600 193

1605 194

1610 195

1615 196

1620 197

1625 198

1630 199

1635 200

2617.

2646.

2651.

2636.

2607.

2569.

2526.

2486.

2453.

2428.

2408.

2391.

2377 .

2366.

2358.

2353.

2350.

2349.

2350.

2353.

2358.

2365.

2373.

2382.

2391.

2402.

2411.

2414.

2405.

2390.

2375.

2361.

2346.

2331.

2315.

2298.

2281.

2264.

2248.

2233.

2219.

2205.

2192.

2178.

2164.

2150.

2135.

2120.

2105.

2090.

11.3

11.3

11.4

11.3

11.3

11.2

11.1

11.0

10.9

10.9

10.8

10.8

10.7

10.7

10.7

10.7

10.7

10.7

10.7

10.7

10.7

10.7

10.7

10.8

10.8

10.8

10.8

10.8

10.8

10.8

10.7

10.7

10.7

10.6

10_6

10.6

10.5

10.5

10.4

10.4

10.4

10.4

10.3

10.3

10.3

10.2

10.2

10.2

10.1

10.1

1322.5 * 1

1322.5 * 1

1322.5 * 1

1322.5 * 1

1322.4 * 1

1322.4 * 1

1322.4 * 1

1322.3 * 1

1322.3 * 1

1322.2 * 1

1322.2 * 1

1322.2 * 1

1322.2 * 1

1322.2 * 1

1322.2 * 1

1322.2 * 1

1322.2 * / 1

1322.2 * 1

1322.2 *

1322.2 * 1

1322.2 * 1

1322.2 * 1

1322.2 * 1

1322.2 * 1

1322.2 * 1

1322.2 * 1

1322.2 * 1

1322.2 * 1

1322.2 * 1

1322.2 * 1

1322.2 * 1

1322.2 * 1

1322.2 * 1

1322.1 * 1

1322.1 * 1

1322.1 * 1

1322.1 * 1

1322.1 * 1

1322.0 * 2

1322.0 * 2

1322.0 * 2

1322.0 * 2

1322.0 * 2

1321.9 * 2

1321. 9 * 2

1321.9 * 2

1321.9 * 2

1321.9 * 2

1321. 9 * 2

1321.8 * 2

2050 251

2055 252

2100 253

2105 254

2110 255

2115 256

2120 257

2125 258

2130 259

2135 260

2140 261

2145 262

2150 263

2155 264

2200 265

2205 266

2210 267

2215 268

2220 269

2225 270

2230 271

2235 272

2240 273

2245 274

2250 275

2255 276

2300 277

2305 278

2310 279

2315 280

2320 281

2325 282

2330 283

2335 284

2340 285

2345 286

2350 287

2355 288

0000 289

0005 290

0010 291

0015 292

0020 293

0025 294

0030 295

0035 296

0040 297

0045 298

0050 299

0055 300

1395.

1381.

1367.

1353.

1340.

1327.

1315.

1303.

1289.

1275.

1260.

1245.

1229.

1214.

1199.

1186.

1173.

1162.

1151

1140.

1127.

1114.

1100.

1086.

1073.

1060.

1048.

1036 .

1024.

1011.

997.

983.

969.

955.

942.

930.

918.

906.

893.

879.

864.

849.

833.

817.

801.

785.

770.

755.

740.

726.

8.4

8.3

8.3

8.3

8.2

8.2

8.2

8.1

8.1

8.1

8.0

8.0

8.0

7.9

7.9

7.8

7.8

7.8

7.7

7.7

7.7

7.6

7.6

7.6

7.5

7.5

7.5

7.4

7.4

7.3

7.3

7.3

7.2

7.2

7.2

7.1

7.1

7.0

7.0

7.0

6.9

6.9

6.8

6.8

6.7

6.7

6.6

6.6

6.5

6.5

1320.9

1320.9

1320.9

1320.9

1320.9

1320.8

1320.8

1320.8

1320.8

1320.8

1320.7

1320.7

1320.7

1320.7

1320.7

1320.6

1320.6

1320.6

1320.6

1320.6

1320.5

1320.5

1320.5

1320.5

1320.5

1320.4

1320.4

1320.4

1320.4

1320.4

1320.3

1320.3

1320.3

1320.3

1320.3

1320.2

1320.2

1320.2

1320.2

1320.2

1320.1

1320.1

1320.1

1320.1

1320.0

1320.0

1320.0

1319.9

1319.9

1319.9

*
*****************************************~*********************************************~*******************************************

-:-6~~~:-~: '-~!\~~~R~VERAG~~;~~:'""o·:!;~~~~~~~ti:':o~i:~~-;~<~-~. __>-_' C., -=::c7_"

2271. 1411. - - 1360 .. - -- 1360.

26.065 64.803 64.804 64.804 --

1126:-:-'::-:':"'-' 2799. .- 2800~~>_':'-i800> :.:-:~-:~_::.'

(CFS)

(INCHES)

.; (AC:H)

PE~K FLOW_- ~:._._I.IM_E_. __
(CFS) '-"--(HR)

2651. 12.67
e·

PEAK STORAGE TIME MAXIMUI~ AVERAGE STORAGE



(AC-FT) (HR) 6-HR 24-HR 72-HR 24.92-HR

!l. 12.67 10. 8. 8. 8 .

• TAGE TI~lE
MAXIMUM AVERAGE STAGE

(FEET) (HR) 6-HR 24-HR 72-HR 24.92-HR

1322.50 12.67 1322.06 1320.87 1320.71 1320.71

CUr.1ULATIVE AREA = .81 SQ MI

•

----:...: ...
,:-_. _ "'"t·o,-~':- '-~- ":'".: ..... -- .

~::-::F:;~~~ .~: -:-:;-- -::: .'.

... . , . . ' .

. " :..--;- ..--.



RUNOFF SUMMARY• FLOW IN CUBIC FEET PER SECOND

TH\E IN HOURS, AREA IN SQUARE MILES

PEAK TII~E OF AVERAGE FLOW FOR MAXI~lU~1 PERIOD BASIN MAXIl~UM TII·IE OF

OPERATION STATION FLOW PEAK 6-HOUR 24-HOUR 72-HOUR AREA STAGE MAX STAGE

HYDROGRAPH AT SPK 2336. 14.67 2100. 1361. 1314. .00

ROUTED TO ROUT 2332. 14.67 2100. 1360. 1312. .00

HYDROGRAPH AT A 653. 12.58 172. 53. 52. .81

2 COMBINED AT BUSH 2653. 12.58 2271. 1413. 1363. .81

ROUTED TO RBUSH 2653. 12.58 2271. 1413. 1363. / .81

ROUTED TO RBUSH2 2651. 12:58 2271- 1413. 1363. .81

ROUTED TO BASIN 2651. 12.67 2271. 1411. 1360. .81 1322.50 12.67

..--

*** NORMAL END OF HEC-l ***

•



•

•

•



•

•

APPENDIX B

B.7

HEC-2 MODEL SEDIMENT BASIN OUTLET



_~_~_~_----_~_---_~__~_~~ __~_~~~_~~~ ~

. '~..-'. :-...... -

,'- - ,.Inter~ctive Su:rnrnary P'ririt01.it:' -"-:
for MSjPC-DOS micro computers

May 1991
*-----------------------------------*

.. .- -:-." ..

NOTE - Asterisk (*) at left of profile number
indicates message in summary of errors
list

EXISTING CONDITION

Summary Printout

SECNO Q CWSEL CRIWS EG

10.00 2650.00 19.22 17.00 19.25
50.00 2650.00 19.63 17.52 19.67

100.00 2650.00 20.16 18.43 20.22
150.00 2650.00 20.69 18.87 20.77
200.00 2650.00 21.14 19.16 21. 26

• 300.00 2650.00 21. 68 19.47 21. 86
360.00 2650.00 22.50 20.11 22.71

Summary of Errors and Special Notes

•

VCR DEPTH ARE

1. 47 5.42 1927.7
1. 67 4.03 1723.4
2.00 4.16 1410.8
2.30 4.39 1189.0
2.80 3.94 964.7
3.52 4.18 760.9
3.71 4.50 714.6



. ********************************************-.-:.._..:.:~;j ~.~: ... '~ -
-. ***************************************

********************************************- .

* HEC~2 WATER SURFACE PROFILES

***************************************

~: Version 4.6.2; ~ay

" . '*- RlJN DATE 29JUL92

1991

TIr~E

*.

*
* ... --_._-_ ..- .-

x X XXXXXXX XXXXX XXXXX

X X X X X X X

X X X X X

XXXXXXX XXX X X XXXXX XXXXX

X X X X X

X X X X X X

X • X XXXXXXX XXXXX XXXXXXX

"....-. y )\ OUT <-::=>

*

*
'k

*

U.S. ARMY CORPS 'OF ENGINEERS'
. HYDROLOGIC ENGINEERING CENTER .

609 SECOND STREET; SUITE D
DAVIS, CALIFORNIA_95616-4687

(916) 756-1104 .. *

~

~



29JUL92 - - - 7- 09:50:42 _

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

.' *~*****~**********~******************. -' .. -'-' _.-
HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1991
*************************************

-THIS RUN EXECUTED 29JUL92

PAGE -

09:50:42

T1 SPOOKHILL SEDIMENT BASIN OUTLET BKH 6/92

T2 FROM SPOOKHILL SEDIMENT BASIN OUTLET TO SALT RIVER

T3 EXISTING CONDITION

J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q HSEL FQ

0 2 0 0 .0075- 0 0 2650 18.3 0

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBH CHNIM ITRACE

1 0 0 0 0 0 -1 0 0 0

J3 VARIABLE CODES FOR SUM/1ARY PRINTOUT

• 110 115 IIO

QT 1 2650

NC .175 .175 .175 .06 .08

Xl 10 29 9728 10293 0 0 0

GR 24.1 9615 20.6 9621 20.9 9630 20.3 9640 24.2 9645

GR 23.9 9655 22.0 9677 19.1 9695 18.8 9710 13.8 9720

GR 19.2 9728 18.0 9770 17.0 9810 16.0 9860 16.5 9955

GR 16.0 10000 16.0 10050 15.6 10130 15.5 10220 16.0 10260

GR 17.0 10263 18.0 10270 18.3 10293 18.0 10312 17.9 10425

GR 17.9 10472 17.9 10490 17.9 10510 23.0 105II

Xl 050 28 9780 10215 85 55 50
X3 9755 24
GR 21.8 9710 22.0 9715 21.8 9720 19.0 9727 17.9 9738

GR 18.0 9745 23.1 9755 19.0 9780 18.0 9810 17.0 9845

GR 16.6 9967 16.5 10000 16.4 10025 16.0 10080 15.6 10147

GR 16.0 10200 17.0 10207 18.0 10215 18.2 10250 18.0 10275

GR 17.9 10305 17.9 10340 17.9 10400 17.9 10405 17.9 10413

GR 17.9 10425 17.9 10455 23.0 10456

Xl 100 23 9855 10178 70 60 50
X3 9835 24
GR 21.5 9763 21.7 9770 21.4 9780 17.3 9785 16.8 9808
GR 17.5 9822 22.4 9830 23.4 9835 20.0 9845 18.5 9855

• GR 18.0 9865 17.0 9990 16.6 10000 16.2 10045 16.0 10070
GR 16.0 10090 17.0 10103 18.0 10130 18.2 10178 18.0 10213
GR 17.9 10270 17.9 10378 23.0 10379



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

- °'0 -
_0

.-·c···· -:'+. ~
0 •

-.-- ':,~-_.>:-. :- - -
- 0. : 29JUL92 - 09:50:42- PAGE 2. -

"

e- - . - -- "

0' - - ...
..

.. . oNe:.:.: c_~. :.~ 125 . 125,,' .125 ... 0'

'-0-.xi ~o~:i:':
... .. c

9905:::> i'0154 :':::-:'
":- _._._-_.

150 + .-. 0. 25 ° - 70 57. . .~ - - . 50
0,

0. .~- . "
° •

\'" X3~~-
~_~._.~ i."· ;;":: :. .. :- - . 9887 -.. 24

GR 21.4 9815 19.0 9825 18.0 9830 17.0 9840 16.3 9853

GR 17.0 9878 18.0 9882 19.0 9887 19.0 9905 18.0 9915

GR 17.0 10000 16.4 10010 17.0 10020 18.0 10024 18.3 10032

GR 18.0 10040 17.5 10067 18.0 10117 18.0 10154 17.9 10200

GR 17.9 10223 17.9 10230 17.9 10260 17.9 10300 23.0 10303

Xl 200 30 9950 10117 70 55 50

X3 10 24

GR 21.5 9875 19.0 9878 18.0 9883 17.0 9890 16.0 9903

GR 15.5 9914 16.0 9925 17.0 9937 18.0 9939 19.0 9943

GR 19.3 9950 19.0 9960 18.0 9965 17.2 9975 17.2 9980

GR 17.2 10000 17.2 10030 17.2 10038 17.2 10045 17.2 10053

GR 17.2 10057 18.0 10062 18.0 10080 18.0 10108 18.0 10117

GR 17.9 10150 17.9 10162 17.9 10185 17.9 10235 23.0 10236

Xl 300 11 9915 10065 125 50 50

GR 21.5 9915 19.0 9920 18.0 9923 17.5 9928 17.5 9943

GR 17.5 10000 17 .5 10055 17.5 10065 17 .9 10066 17.9 10105

GR 23.0 10106

e Xl 360 5 9915 10085 60 62 60

GR 23.0 9915 18.0 9925 18.0 10000 18.0 10075 23.0 10085

e



29JUL92 -. 09:50:42
" PAGE 3

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

. -. - TIME' -.' ':. VLOB ."-:
, . ,-. -

" : SLOPE' 'C'. XLCBL'

*PROF 1

CWSEL CRH'IS HSELK EG' .,' . HV
QCH· 0' QROB ,,",:. ALciB .... '. ACH' '~;" AROB

VC'H, ':-"" ' VROB '., :XNL ~~"., XNCH. :~::~:.~ XNR, ~.: ..

XLCH ,XLOBR, ITRIAL": IDC ,'-,.,,', ICONT "

,. HL~

'VOL'

. WTN

CORAR

OLOSS

TWA
EU~IN

TOPWID

L-BANK ELEV

R-BANK ELEV

SSTA

ENDST

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS

CCHV= .060 CEHV= .080

"'SECNO 10.000

10.000 5.42 19.22 17.00 18.30 19.25 .03 .00 .09 19.20

2650.0 69.5 2341. 6 238.9 55.1 1596.1 276.6 .0 .0 18.30

.00 1.26 1.47 .86 .17.5 .175 .175 .000 13.80 9694.25

.007480 O. O. o. 0 14 5 .00 816.01 10510.26

*SECNO 50.000

3470 ENCROACH~IENT STATIONS= 9755.0 10456.0 TYPE= 1 TARGET= -9755.000

ELENCL= 24.00 ELENCR= 100000.00

50.000 4.03 19.63 17.52 .00 19.67 .04 .41 .00 19.00

2650.0 .4 2200.1 449.4 1.2 1320.9 401.3 2.2 .9 18.00

.01 .36 1. 67 1.12 .175 .175 .175 .000 15.60 9776.17

• . 008755 85. 50 . 55. 2 19 0 .00 679.16 10455.34

*SECNO 100.000

3470 ENCROACHMENT STATIONS= 9835.0 10379.0 TYPE= TARGET= -9835.000

ELENCL= 24.00 ELENCR= 100000.00

100.000 4.16 20.16 18.43 .-- .00 20.22 .06 .55 .00 18.50

2650.0 8.3 1913.7 728.0 9.2 958.4 443.3 4.1 1.6 18.20

.02 .90 2.00 1.64 .175 .175 .175 .000 16.00 9844.52

.012974 70. 50. 60. 2 14 0 .00 533.92 10378.44

*SECNO 150.000

3470 ENCROACHMENT STATIONS= 9887.0 10303.0 TYPE= 1 TARGET= -9887.000

ELENCL= 24.00 ELENCR= 100000.00

150.000 4.39 20.69 18.87 .00 20.77 .08 .55 .00 19.00

2650.0 44.6 1725.2 880.2 30.4 751. 7 407.0 5.6 2.2 18.00

.02 1.47 2.30 2.16 .125 .125 .125 .000 16.30 9887.00

.008553 70. 50. 57. 2 14 0 .00 414.64 10301.64

•



29JUL92 09:50:42 PAGE 4

• - . SECN?··. DEPT~.. CWSEL.. CRIWS WSE~~" - .. ~~. . HV.'~ ~':.:' . '~L OLOSS .

._,'.: _: .... ~.-- Q:-' -~~'-' ..~ QLOB "C·:' "ciCH': "~'~'QROB . _". ALOB":' <.:.'- ACH' - :.. :.,: ARiiii·'-",::<'vbC· .~ .. nlA
.;. TIME''-'' -;'VLOB' VCH···· VROB' '. XNL~ -. -;. XNCk~~' . XN-R:;· ='-WTN·;· - . ELMIN
.~. SLop~;~·":~':'-)io'B~ _.. XLCH .... XLOBR - ... ITRIAC·· .~-: IDC leONI' "'CORAR TOPWID

L-BANK ELEV

R-BANK ELEV

SSTA

ENDST

*SECNO 200.000

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 24.00 ELREA= 18.00

200.000 3.94 21.14 19.16 .00 21.26 .12 .49 .00 19.30

2650.0 .0 1633.6 1016.4 .0 582.6 382.1 6.9 2.6 18.00

.03 .00 2.80 2.66 .000 .125 .125 .000 17.29 9950.00

.010531 70. 50. 55. 2 18 0 .00 285.64 10235.64

*SECNO 300.000

3280 CROSS SECTION 300.00 EXTENDED .18 FEET

300.000 4.18 21.68 19.47 .00 21.86 .19 .60 .01 21.50

2650.0 .0 2139.9 510.1 .0 608.3 152.6 7.9 2.9 17.50

.03 .00 3.52 3.34 .000 .125 .125 .000 17.50 9915.00

.013655 125. 50. 50. 2 8 0 .00 190.74 10105.74

• *SECNO 360.000

360.000 4.50 22.50 20.11 .00 22.71 .21 .84 .00 23.00

2650.0 .0 2650.0 .0 .0 714.7 .0 8.9 3.2 23.00

.04 .00 3.71 .00 .000 .125 .000 .000 18.00 9916.01

.014350 60. 60. 62. 2 8 0 .00 167.98 10083.99

•



PROFILE FOR STREAM _ EXISTING CONDITION -

e---
- PLOTTED POINTS (BY PRIORITY) E-ENERGY, W-WATER SURFACE, I-~NVERT ,C~CRITIC~L~WS;'; L-LEFT BANK, R-RIGHT BANK,M~LOWER EN~ STA-- . -- .-'

. - '~- - - "-
.-

.. - . -
-' .. - ... _ .•i .. _. "._'.;:. --.: .-..

-. -- .. ~, _.. , .... _. .,-,-0' .. .-.". -- .. .-. c

ELEVATION 14. 15. 16. 17. 18. 19. 20. 2l. 22. 23.

SECNO CUMDIS

10.00 O. C R E M

5. C R LE M

10. I C R LE M

15. I C R L WE M

20. C R L E " M

25. I. C R L WE M

30. . I C R L E M

35. I C R L E M

40. I C R L WE M

45. C R L E M

50.00 50. I C R L WE. M

55. I C R •L E- M

60. I. C. R •L WE M

55. I. C R L E M

70. I .C R L WE M

75. I CR L. . E M

e 80. I C L. .\-IE M

85. . I RC L WE t~

90. . I C L E r~

95. I RC L WE f1

100.00 100. I R CL E M

105. I R C WE M

1l0. I R CL E M

115. I R C WE M

120. I R CL. E r~

125. I R C. viE M

130. I R CL E M

135. I R CL \-IE M

140. I R CL WE. M

145. I R CL WE. M

150.00 150. I R .CL WE M

155. I R .CL WE M

150. I R .C L \-IE M.

155. I R CL WE M

170. I. R CL •viE M

175. I. R CL .\>IE M

180. I R C L WE M

185. . I R CL WE .M

190. I R CL W E M

195. I R C L WE M -'

200.00 200. I R CL W E M

205. I .R C L WE Me 210. I .R C L. WEM
215. I R C L WEM

220. I R C L WE

225. I R. C L WME

230. I R. C L WE

235. I R • C L W E.



. 240.

245 ..

. 300.00 250.

255.

. :... ,.260..

265.

270".

275.

280.

285.

290.

295.

300.

305.

360.00 310.

I R
I

I

I R

I

I
. r.
. i:-··

r.
I

I

· I

· I
I

· I

R·
.R.

.. .:- -

• C

C

C

C

C

C

R C.
CR

C R

C

.C
C

C

C

C

R.

L ~1WE.

L ~1W E

L W.E

LW.E

LVI E

.W E

.WLE
WLE ..

WLE
H E

R W EL

R W EL
R W EL.

WRE .L
W E. L

•

•



29JUl92.· 09:50:42

.- r .~...,. .. , _. p"

. - . - ~ ." .

PAGE 5

- . '-.,--~ '-..--- - ...._ .. -.;-- . .::::. - - THIS RUN EXECUTED 29JUl92 09:50:45. .
*************************************

HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1991
*************************************

NOTE- ASTERISK (*) AT lEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS lIST

EXISTING CONDITION

SU~1t·IARY PRINTOUT TABLE 110

SECNO CWSEl DI FKWS EG TOPIYID QlOB QCH QROB PERENC STENCl STCHl STCHR STENCR

10.000 19.22 .92 19.25 816.01 69.47 2341. 62 238.91 .00 .DO 9728.00 10293.00 .00

50.000 19.63 .00 19.67 679.16 .44 2200.14 449.42 -9755.00 9755.00 9780.00 10215.00 10456.00

.100.000 20.16 .00 20.22 533.92 8.25 1913.70 728.04 -9835.00 9835.00 9855.00 10178.00 10379.00

9887.00 9905.00 10154.00 10303.00150.000 20.69 .00 20.77 414.64 44.61 1725.15 880.24 -9887.00

200.000 21.14 .00 21.26 285.64 .00 1633.55 1016.45 .00 .00 9950.00 10117.00 .00

300.000 21.68 .00 21.86 190.74 .00 2139.90 510.10 .00 .00 9915.00 10065.00 .00

360.000 22.50 .00 22.71 167.98 .00 2650.00 .00 .00 /.00 9915.00 10085.00 .00

•
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29JUL92 ~
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09:50:42 --
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, _ PAGE 6

.: ~-::.' .--::"_'. : ...-= .C'•• _. • •••_. .- •• ' ~

--SU~MARY. OF ERRORS AND SPECIAL NOTES
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22

FROM BAS I N TO SALT RVER·"

C 20 :..-

0 --
·rl

+J
m 18

>
OJ
rl

W 16

0.0

14
10.0

150:0

~ 300.0
..__-------"2 0 0 . 0

,
I: :~ :I~. .

,.. ; ,, ,

. ,~ ,. I

,'.!'J3'E0. o·
", ! .'

: .

1 2 -+----r--,--r-,--,---,-.---,-.,_1'---'-1-,-,-r-,---'----''---'-1--'-'-'-,-.-,-01-----'1-'--' , 'I '" 1 ' , r-r--r--r-' 1 , I

0.00 77.50 155.00 232.50 310.00

Distance



• •
FROM BASIN TO SALT

Cross-section 10
40 '->e;J 175J~-~":'--:.:=3------------_· __·_--'--'-' '·-.175': -- .. -. --- '_.

, ..,;

35
,'! !.

I " •

, j'

'. t ~ ,
'. t'

· ",.;. ~
~ . ,"

C 30

0
·rl

+J
m 25

>
QJ

lrl

20lw

1
15

\

I": ..
I'· •,

· ,:,.; .. '

. !. .
~ I r;

· "
~ ',: ~

I" : •

" '"i I ; I,

','-:, '

-------,

. :"

. !

'1 . '"
••.. !

, ,

, i

,

10.5110.29

1000

9.84 10.06

Distance *

1 0 -l---r---,----,--,----,----,--,----,----,--,----,----,--,----,-r-. I I I I I I 1-'--'-'-1---r,---,---,.-,--,--,--'1 --,-,-.-,-,-r---,--------r----t,----,---,----.-,-----'1

9.62
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26

•
FROM BASIN TO SALT

Cross-section 50
If) """,,~·i···· .- - ..'. -.. 1 75 .-

i'-
n

•,,~ '

RIVER','
'. '

000
. -. 1 75 - -f-. '-

24 -----,
I
I
I

; i·

-----_.~-_._..__.- ._._------ __ -_ --- ---_ - ---_.._ .

l ;

.;: : .
I

:' .

." .. ,I" r

:,', '

.. ' .
, '_ _ .

16

C 22
o
·rl

-t-J
ro 20

>
Q)

rl

W 18

9.90 10.08

Distance *
1 4 -1--r-.,---,--,---,.-.---.---r"--r,--r--I-',---.-,---',--'--,-'-1-,-,~,,-.---~ '

9.71
I I I I I I I I I

10.27

1000

I . Iii I

10 .. 46



• • '::::,::::::' •
..

FROM BASIN TO SALT RIVER ,'!

Cross-section 100.000
2 8~. 1 7 5~'''-<:'~:=:l-''''''''-'''',_"" -..--.--- .. 175 .-..... ;-

,
; . --. 1 7 5 - .......-....... E.::-~':

, ,

26 , .i

.' .;,

C 2 4 --. -·-----------1·
o
·rl

-p
ro 22

>
OJ
rl

W 20

I· I,." .-
, ~. .
· ,:, .

,,: ,

... \

" ,
: 1""

,':;,;.: ..
I ,:'

'"j:'"

\--------------_..._.. --_._-- .._...__......._--. . ...- -_.... --_.----_._---
. .,

18
CD

t" I;
. :i.,

.;l .~ I .
:., ,

, ': .

,10.38
· I I .---r
· .'.

10.23

1000
9.92 10.07

Distance *
1 6 -+--r-,-,----r--,---,--.-....-r-.-r--r--I I I I I I 1 -r--r--I I I I I I I I I

9.76



'i,
I

1,- ,,' "

',,::,,:, •
~ :. . .

:: i ,'::
• !

--. 1 2 5 --"-:::-T~-:~-::::'>~

.' :

.t :\':'

-;r .:

'-. ," ..1

•FROM BAS I N TO SALT R I V E R :;;'>;!,
. " ..

Cross-section 150.000
28 E:j-. 125 ~-<-'8"- ~ ....-_.-.-. "--'~-'. 125·,'

•

26

,
, ,

, '

.~ : 1

. l

','
, i

..
• J !

I ~; ' .
\

----------..-----.... ----J

I
I
I

1
I
I
I
i,
-'------------------- ----._--_._----- -,- ._---- -------

1 6 ~f--'-I-'-'--'--'---'---'--'---'-'---"-'-1-'-'---.,-.---, I I I I I 1---'---' I I I --~,--r,-'---,-r,--r-I-,~,---,----,--,.--,---"-r-,,--'-,~I
9.82 9.94 10.06 10.18 ,,10.30

Distance * 1000

18

C 24
o
-rl

+J
m 22

>
QJ

rl

W 20



-... --• • ,':'-.
FROM BASIN TO SALT RIVER i'\:;'; .-

C r 0 S S - sec -t ion 2 0 0 .' 0 0 0 :\:h::

26 -':3---. 12'5 -E3o-'-,,::J-'.----~. 125· _._-- - i -i. 125.iHtt >:

'I,,' .

'j:,' :

24

C 22
o

-rl

-j-.J

m 20

>
OJ
rl

W 18

16

I

i
!
1
I
I
I
I

J,
\~l

., '.
1 : ~ :

• ': I

. ! ~ , •

: i· '" '
.:! ~ ~: I

• l :',

: !', ..

. ;'
. ,

.";

!

I ',1

. :"

1 4 '---'-'-y-.---.--r--,----,-,---,-,-.-,----.-,--.,-,.--.,---.,-.-,-.-,-r-,--.,-'Ir--T'-......,-r-,.'--r---r-.-.-,-.,-r-I.-,-,,---,--.--.---.,-",.,-..-,, -0-11

9.88 9.97\ 10.06 10.15 .:~0.24
I'

Distance * 1000



• •
FRON BASIN TO SALT

Cross-section 300

:'.
RIVER
000

23 ':c=.:J .. ----........ ---~-- .. ---.. ---- --- -'. 125- .. 125",' r-·,. "-, J" - .. •.•...• ~ ...

22
~-------_...

()
----_ .._._----_ ..- ... ----_.-- -- .. -.-.-_._- -----_._------------

I

C 21
o
-rl

+J
m 20
>
QJ

ri

. ':

"I L.; I

'. • I

, i'l I .

. \ '.' !'
, .. I'

'.' ,

W 19

18 i '

• 01 •

'---- -i-' )
j'
I ;

. i ;

: 10. 1110.06

1000
9.96 10.01

Distance *

tl!1 7 +-.--,.---.----.---r--r---r----,---,,--,----.---.-,--~-_o'-r-I-.-,-'-1--""'-'--1-.-,--r,-"--I....-,-.-,-0,-'--,.-,-'-1_o,-r-,-.---r-,--..,....--,I7I~

9.92



• •FRON BASIN TO SALT RIVER
Cross-section 360.000

•
2 4~.,:J-_--------- ---- ----------- -- ---------.----- 0 .- •• -.-. 125 - - -. -. . _ f: ..

23E)

-----

C 22

0
-rl

--t-J
m 21

>
QJ

rl

W 20

(~

-------------------------_._-----------------_._---------------------

19

10.099.96 10.00 10.04

Distance * 1000

1 8 -+--r----,--L--,--.-..----.-.-r----r-,---,--...,..-I.-,------r--t-,--...,---,-.-r----r-,---,---,-----,-----,---,-,--....---r-.-r--.-r-o--,-----,--...L,-,-,

9.92
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APPENDIX B

•
B.8

HEC-2 MODEL FINAL DESIGN

... -: '- ~:

september" 1992

-.
"'

~ _:..::::--~_~ '·-:::::::'~:':':~i~.,.'''':':'':''''":":'.-_ .-=.:...:. _~. __." .-~'. ;-:' .: .::~ -:- -- -=:::::.: .;-.~-.:-.:~~.::-_-=:~.;;.7.;-':::, ::.:. ..--." ... -.
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•

....- SECNO Q CWSEL CRIWS EG VCH DEPTH AREA TOPWID XLCH ELMIN

319.00 2653.00 41.97 41.97 44.56 12.92 5.17 205.33 40.00 .00 36.80

400.00 2653.00 38.13 39.66 43.39 18.40 3.64 144.15 40.00 81.00 34.49

500.00 2653.00 35.14 36.43 39.74 17.22 3.85 154.10 40.00 100.00 31.29

• 650.00 2653.00 30.08 31.63 35.42 18.55 3.58 143.04 40.00 150.00 26.50

722.33 2653.00 29.21 30.22 33.20 16.02 4.13 165.56 40.00 72.33 25.08

850.00 2653.00 26.80 27.72 30.64 15.73 4.22 168.67 40.00 127.67 22.58

979.98 2653.00 24.22 25.17 28.13 15.85 4.18 167.36 40.00 129.98 20.04

1100.00 2653.00 21.87 22.82 25.77 15.86 4.18 167.25 40.00 120.02 17.69

1237.60 2653.00 19.19 20.13 23.08 15.83 4.19 167.62 40.00 137.62 15.00

/

-. ~.~"- -.-~ . .. : _.•".-
- '~;"":- ~
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******************************************~*

HEC-2 WATER SURFACE PROFILES

4.6.2; ~Iay 1991

**************************************J

U.S. ARHY CORPS OF ENGINEERS

HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET, SUITE D

DAVIS, CALIFORNIA 95616-4687

(916) 756-lI04*

*
**

*

1I:I5:53TIME17AUG92

Version

RUN DATE*

*• ******************************************** w*************************************~

'X X XXXXXXX XXXXX XXXXX
X X X X X X X

X X X X X
XXXXXXX XXXX X XXXXX XXXXX
X X X X X
X X X X X X
X X XXXXXXX XXX XX XXXXXXX

•

, "__ . _0_' .. --..,0.'. -_.-- ...

• • ~'.o;" : - ..:..... --

-..



•
1711UG92 11: 15:53 PAGE 1

THIS RUN EXECUTED 17AUG92 11:15:53

*************************************

HEC-2 HATER SURFACE PROFILES

Version 4.6.2; May 1991
*************************************

THIS IS AN ARCHIVAL RUN ALL DATA AND RESULTS ARE SAVED ON UNIT 96

*~**************************************************** ********

**************************************************************

*
*
*

0.015
0.030

4-13-92COUNTY

SOIL CONSERVATION SERVISE DATE: 7-24-90
201 E. INDIANOLA AVE., SUITE 200
PHOENIX. ARIZONA 85012 TEL: (602) 640-5143

FLOOD CONTROL DISTRICT OF MARICOPA
2801 W. DURANGO PHX. AZ. 85009

PHONE (602) 501-1501

SPOOKHILL OUTLET OESIGN SUPPER CRITICAL CONDITION

OUTLET CHANNEL WIDTH 40 FEET
OUTLET CHANNEL DEPTH . .. . .. . .. . . .. .. .. . . . .. 5 FEET
DISCHARGE FOR THE 100-YEAR BY FCD 2653 CFS
CULVERT INFORMATION OUT LET ELEVATION (FCD l·lAPS) 1334.49
BY FCD PROPOSED CONDITION MAPS
THERE ARE 4-10x10 CULVERTS
THE MANNING N FOR THE CULVERT ..
THE MANNING N FOR THE CONCRET RETAINING .
WALLS FOR SIDES AND GROUTED ROCK BOTTOl1

AC
AC AERIAL HAPPING:
AC
AC
AC
AC SURVEY CONTROL:
AC
AC
AC
AC

AC *
AC *
AC *
AC
AC
AC
AC
AC
flC

AC
AC
AC
IIC

AC
AC
AC

AC

AC
T1 SPOOKHILL OUTLET DESIGN FOR THE SOIL CONSERVATION SERVICE
T2 FCD 6C300S 100 YEAR FLOW - PROPOSED CONDITION
T3 DATE: 8-10-92

•

1 _..:.•' 0 .. - ':-: i

J2'~ NPROC·.;'::: . IPLOT:. '. PRFVS
- . -~ ::':-. ..~ -:-:~

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

..

, " ..

o

FQWSEL

44.602653

QIDIR STRT METRIC HVINS

1 0: c •. ,.O 0
-, .. .. .

-- .-. ".

XSECV . x"SEC.~-:.·~~;:?;~::E}¢:~LDC. '~::'?'B~'~- ... ·~~~Ii~.:~.:;·~:. I:RACE .

. 0 .o·~~·- '····-::O~-·····""": -=.:=ct' '. 00"<::1 :·.;:-:-=::'::::-':-o:·':~·,::";;5'~';·:·o ";..' ... "'is"

o

NINV

o

INQ

o

J1 ICHECK

•
J3 . VARIABLE CODES FOR SUf1MARY PRINTOUT·



•

•

•

38 43 1 2

.: _ -..-. -_.. ~-
.- .. -'-'--

- "';~~-~''''.-;: - .. -

3 26

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

25 8 4 39

- -'--;-'.-~~'-

.... .• _~_. . r"- ..\ ....... :..0-

.... r.;i=':'" '. !.~'

---



17AUG92 11: 15 :53 PAGE 2

• 150

J1 0 0 0 1 0 0 0 2653 44.60 0

J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q HSEL FQ

0 0 0 1 0 0 0 2653 44.60 0

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC ISW CHNIH ITRACE

0 -1 0 0 0 -1 0 0 15

38 43 1 2 3 26 25 8 4 39

150

NC .065 .065 .015 .3 .5

Xl 319 28 76.58 123.42 81 81 81

X3 10 49.00 46.80

GR 43.80 67.75 36.80 74.75 36.80 75.75 43.80 75.75 43.80 76.58

GR 37.63 76.58 36.80 77 .42 36.80 85.75 37.63 86.58 43.80 86.58

GR 43.80 88.75 37.63 88.75 36.80 89.58 36.80 97.92 37.6.1. 98.75

GR 43.80 98.75 43.80 101.25 36.80 101.25 36.80 111. 25 43.80 111.25

GR 43.80 113.42 36.80 113.42 36.80 123.42 43.80 123.42 43.80 124.25

GR 36.80 124.25 36.80 125.25 43.80 131. 25

NC 0.065 .065 .030 0.1 .3

• Xl 400 28 76.58 123.42 100 100 100

X3 10 49.00 45.80

GR 41.49 67.75 34.49 74.75 34.49 75.75 41.49 75.75 41.49 76.58

GR 35.32 76.58 34.49 77 .42 34.49 85.75 35.32 86.58 41.49 86.58

GR 41.49 88.75 35.32 83.75 34.49 89.58 34.49 97.92 35.32 98.75

GR 41.49 98.75 41.49 101.25 34.49 101.25 34.49 111. 25 41. 49 111. 25

GR 41.49 113.42 34.49 113.42 34.49 123.42 41.49 123.42 41.49 124.25

GR 34.49 124.25 34.49 125.25 41. 49 131.25

Xl 500 4 80 120 150 150 150

GR 37 80 31. 29 80 31.29 120 37 120

Xl 650 4 80 120 72.33 72.33 72.33

GR 32 80 26.50 80 26.50 120 32 120

Xl 722.33 4 80 120 121. 06 134.28 127.67

GR 31 80 25.08 80 25.08 120 31 120

Xl 850 4 80 120 123.25 136.71 129.98

GR 28 80 22.59 80 22.58 120 28 120

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

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

~. .,

... _~. -.....::...:.::::

'_~c.:.- ._-.~ ".;.

• _. __• ..: __ r •: _ •• ' .:':70. _'.C A':•-~:~.
.. - _...-._.- - -- - -,. -

- .
'..

-.- _...



17AUG92 11:15:53 PAGE 3

•Xl 979.98 4 80 120 113.80 126.24 120.02

GR 26 80 20.04 80 20.04 120 26 120

Xl 1100 4 80 120 130.47 144.73 137.62

GR 24 80 17.69 80 . 17.69 120 24 120

Xl 1237.6 4 80 120 0 0 0

GR 21 80 15.00 80 15.00 120 24 120

•

. -<_":''':'-:" "::"_:':-:=:-":>--:~::::::': :;:' '::::-':~~:.:::;-':'--: -~.::=,_. !-::..:.-'~:._:-=:.-:~;'-'-.-._.-. __ .. _.-
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" .". - ,--' ~ - ...... - --"- ,'-_. - --- - -.
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17AUG92 11:15:53

• SECNO DEPTH OJSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV

Q QLOI3 QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST

PAGE 4

*PROF 1

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS

CCHV= .300 CEHV= .500

*SECNO 319.000

3265 DIVIDED FLOW

3720 CRITICAL DEPTH ASSUMED

319.000 5.17 41. 97 41. 97 44.60 44.56 2.59

2653.0 .0 2653.0 .0 .0 205.3 .0

.00 .00 12.92 .00 .000 .015 .000

e .004792 o. o. o. 0 13 0

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 49.00 ELREA= 46.80

.00 .00 43.80

.0 .0 43.80
.000 36.80 76.58

.00 40.00 123.42

FLOW DISTRIBUTION FOR SECNO= 319.00 OISEL= 41. 97

STA=

PER Q=
AREA=

VEL=

DEPTH=

77. 123.

100.0
205.3

12.9

5.1

CCHV= .100 CEHV= .300
*SECNO 400.000

3265 DIVIDED FLOW

3301 HV CHANGED MORE THAN HVINS

3302 \~ARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 3.23

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA=

: .•_" .: - ".:-_ ... , .,,,,, ":"t" . --_..

; : .. '.. ' ...

46.8049.00 ELREA=

.-
e ··

_." .:

. :'



17AUG92 11: 15 :53 PAGE 5

• SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV

Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-B!'.NK ELEV

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID mDST

400.000 3.64 38.13 39.66 .00 43.39 5.26 .90 .27 41.49

2653.0 .0 2653.0 .0 .0 144.2 .0 .3 .1 41. 49

.00 .00 18.40 .00 .000 .030 .000 .000 34.49 76.58

.049855 81. 81. 81. 6 5 0 .00 40.00 123.42

FLOW DISTRIBUTION FOR SECNO= 400.00 CWSEL= 38.13

STA= 77. 123.

PER Q= 100.0

AREA= 144.2

VEL= 18.4

DEPTH= 3.6

*SECNO 500.000

3301 HV CHANGED MORE THAN HVINS

• 500.000 3.85 35.14 36.43 .00 39.74 4.60 3.45 .20 37.00

2653.0 .0 2653.0 .0 .0 154.1 .0 .7 .2 37.00

.00 .00 17.22 .00 .000 .030 .000 .000 31.29 80.00

.025294 100. 100. 100. 5 11 0 .00 40.00 120.00

FLOW DISTRIBUTION FOR SECNO= 500.00 CWSEL= 35.14

STA= 80. 120.

PER Q= 100.0

AREA= 154.1

VEL= 17.2

DEPTH= 3.9

*SECNO 650.000

3301 HV CHANGED f~ORE THAN HVINS

650.000 3.58 30.08 31.63 .00 35.42 5.34 4.25 .07 32.00

2653.0 .0 2653.0 .0 .0 143.0 .0 1.2 .3 32.00

.01 .00 18.55 .00 .000 .030 .000 .000 26.50 80.00

.031924 150. 150. 150. 6 11 0 .00 40.00 120.00

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

.,.,:, .. ':',.-:'-.:.'':'.--=--.
...... ~.

__'._ ._- ="":7'""

~ ."=-



17AUG92 11:15:53 PAGE 6

• SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV

Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

FLOW DISTRIBUTION FOR SECNO= 650.00 CWSEL= 30.08

STA= 80. 120.

PER Q= 100.0

AREA= 143.0

VEL= 18.5

DEPTH= 3.6

*SECNO 722.330

3301 HV CHANGED MORE THAN HVINS

.--- 722.330 4.13 29.21 30.22 .00 33.20 3.99 1.81 .41 31.00

2653.0 .0 2653.0 .0 .0 165.6 .0 1.4 .4 31.00

.01 .00 16.02 .00 .000 .030 .000 .000 25.08 80.00

.020236 72. 72. 72. 6 11 0 .00 40.00 120.00

• FLOW DISTRIBUTION FOR SECNO= 722.33 CWSEL= 29.21

STA= 80. 120.

PER Q= 100.0

AREA= 165.6

VEL= 16.0

DEPTH= 4.1

*SECNO 850.000

850.000 4.22 26.80 27.72 .00 30.64 3.84 2.51 .04 28.00

2653.0 .0 2653.0 .0 .0 168.7 .0 1.9 .5 28.00
.01 .00 15.73 .00 .000 .030 .000 .000 22.58 80.00

.019099 121. 128. 134. 7 11 0 .00 40.00 120.00

FLOW DISTRIBUTION FOR SECNO= 850.00 CWSEL= 26.80

STA=

PER Q=

AREA=

VEL=

DEPTH=

80. 120.

100.0

168.7

15.7

4.2

_.

.,._-. ---_-~._-:"~~~~~:~:~,~ti~iE;~i~:-:::?·: ~;---:-"'-'
.. " . •• " ;.-:-.' :-.:~ :.=-:'"-_-::.-:-- ._-._- '-"

...

:..
._0.;- ~ .•. : ...



17AUG92 11:15:53 PAGE 7

• SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV

Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST

*SECNO 979.980

979.980 4.18 24.22 25.17 .00 28.13 3.90 2.51 .01 26.00

2653.0 .0 2653.0 .0 .0 167.4 .0 2.4 .6 26.00

.01 .00 15.85 .00 .000 .030 .000 .000 20.04 80.00

.019567 123. 130. 137. 9 11 0 .00 40.00 120.00

FLOW DISTRIBUTION FOR SECNO= 979.98 CWSEL= 24.22

STA=
PER Q=

AREA=

VEL=

DEPTH=

80. 120.

100.0

167.4

15.9

4.2

*SECNO 1100.000
1100.000 4.18 21.87 22.82

2653.0 .0 2653.0 .0• .01 .00 15.86 .00

.019609 114. 120. 126.

FLOW DISTRIBUTION FOR SECNO= 1100.00

.00 25.77 3.91 2.35 .00 24.00

.0 167.2 .0 2.9 .7 24.00

.000 .030 .000 .000 17.69 80.00

8 11 0 .00 40.00 120.00

CWSEL= 21.87

5TA=

PER Q=

AREA=

VEL=
DEPTH=

80. 120.

100.0

167.2

15.9
4.2

FLOW DISTRIBUTION FOR SECNO= 1237.60

*SECNO 1237.600

1237.600

2653.0

.02
.019474

4.19

.0

.00

130.

19.19

2653.0

15.83

138.

20.13

.0

.00

145.

.00 23.08 3.89 2.69 .01 21.00

.0 167.6 .0 3.4 .8 24.00

.000 .030 .000 .000 15.00 80.00

8 11 0 .00 40.00 120.00

CWSEL= 19.19

-- - - . _."-.' ..
•••••••

5TA= 80. 120.

PER Q= 100.0

AREA= 167.6
VEL= 15.8 .

DEPT'H=- : .::.' -- 4.2 .

--

:. ~

- .



17AUG92 11:15:53 PAGE 8

•Tl SPOOKHILL OUTLET DESIGN FOR THE SOIL CONSERVATION SERVICE

T2 FCD 6C300S LOW FLOW DESIGN FOR SCOUR ANALYSIS
T3 DATE: 8-10-92

J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ

0 0 0 1 0 0 0 100 37.41 0

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLOC IBW CHNm !TRACE

15 0 -1 0 0 0 -1 0 0 15

•

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

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



17AUG92 11:15:53

• SECNO DEPTH CWSEL CRIWS yJSELK EG HV HL OLOSS L-BANK ELEV

Q QLOB QCH QROB ALOB ACH AROB VOL TIJA R-BANK ELEV

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPvlID ENDST

*PROF 2

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS

CCHV= .300 CEHV= .500

*SECNO 319.000

3265 DIVIDED FLOW

3720 CRITICAL DEPTH ASSU~lED

PAGE 9

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 49.00 ELREA= 46.80

319.000 .60 37.40 37.40 37.41 37.70 .30

100.0 .0 100.0 .0 .0 22.9 .0

.00 .00 4.37 .00 .000 .015 .000• .004448 O. O. O. 0 4 0

.00
.0

.000
.00

.00
.0

36.80
39.09

43.80
43.80
76.81

123.42

FLOW DISTRIBUTION FOR SECNO= 319.00 CWSEL= 37.40

STA=
PER Q=

AREA=
VEL=

DEPTH=

77. 123.
100;0
22.9
4.4

.6

CCHV= .100 CEHV= .300
*SECNO 400.000

3265 DIVIDED FLOW

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 8.03

3495 OVERBANK AREA ASSUHEO NON-EFFECTIVE, ELLEA::._ 49.00 ELREA= 46.80.·

.. .e·'-··:o ...
.~..... :" - ,;;,.

. . .

. .. _-.:.-._-
'. '.'- "'- .-.- .: ~. ..'

.-'--'~ --~ --

. . ._~ .



17AUG92 11:15:53 PAGE 10

• SECNO DEPTH CWSEL CRHIS WSELK EG HV HL OLOSS L-BANK ELEV

Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV

TIME VLOB VCH VROB XNL XNCH XNR WIN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST

400.000 .25 34.74 35.10 .00 36.42 1.68 1.14 .14 41.49

100.0 .0 100.0 .0 .0 9.6 .0 .0 .1 41.49

.00 .00 10.40 .00 .000 .030 .000 .000 34.49 77 .16

.286647 81. 81. 81. 6 5 0 .00 37.71 123.42

FLOI'I DISTRIBUTION FOR SECNO= 400.00 CHSEL= 34.74

STA= 77. 123.

PER Q= 100.0

AREA= 9.6

VEL= 10.4

OEPTH= .3

*SECNO 500.000

3301 HV CHANGED MORE THAN HVINS

• 3685 20 TRIALS ATTEMPTEO WSEL,CWSEL

3693 PROBABLE r~INII~Ur~ SPEcr FIC ENERGY

3720 CRITICAL DEPTH ASSUMED
500.000 .58 31.87 31.87 .00 32.16 .29 4.31 2.83 37.00

100.0 .0 100.0 .0 .0 23.1 .0 .1 .2 37.00

.01 .00 4.33 .00 .000 .030 .000 .000 31.29 80.00

.016560 100. 100. 100. 20 17 0 .00 40.00 120.00

FLOW DISTRIBUTION FOR SECNO= 500.00 CWSEL= 31.87

STA= 80. 120.

PER Q= 100.0

AREA= 23.1

VEL= 4.3

DEPTH= .6

*SECNO 650.000

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.09

650.000 .36 26.86 27.08 .00 27.57 .71 4.54 .04 32.00

100.0 .0 100.0 .0 .0 14.8 .0 .1 .3 32.00

.01 .00 6.77 .'.00 .000 .'.. 030 .000 .000-' 26.50 80.00 :
.. . .

.. o'

. 072265 150. 150 .. : .'
.: 150. 5 5 . : :... 0::... '.:. .'.: .00 40.00 120.00 - ,~

.. ,'- .- - .. r' - ••', - '. ~ '-'~' -, .~_. .::"". : __"'.,:_. ___ ':- _ ••_.__ C_ .,_;~-=-:_~ .... . - - _:_-_. ...- .....
. ';" .-'. .... ~. .' .

. .
'.

_. -.~ .. ..;--- .- .. . . --



17AUG92 11:15:53 PAGE 11

• SECNO DEPTH CWSEL CRIWS \>ISELK EG HV HL OLOSS L-BANK ELEV

Q QLOB QCH QROB ALOB ACH AROB VOL TIIA R-BANK ELEV

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

FLOW DISTRIBUTION FOR SECNO= 650.00 CWSEL= 26.86

STA= 80. 120.

PER Q= 100.0

AREA= -14.8

VEL= 6.8

DEPTH= .4

*SECNO 722.330
3685 20 TRIALS ATTEMPTED WSEL,CWSEL

3693 PROBABLE MINIMUM SPECIFIC ENERGY

3720 CRITICAL DEPTH ASSUMED

722.330 .58 25.66 25.66 .00 25.95 .29 2.19 1.22 31.00

100.0 .0 100.0 .0 .0 23.1 .0 .2 .4 31.00"---

.02 .00 4.33 .00 .000 .030 .000 .000 25.08 80.00

. 016558 72. 72. 72 . 20 14 0 .00 40.00 120.00

FLOW DISTRIBUTION FOR SECNO= 722.33 CWSEL= 25.66• STA= 80. 120.
PER Q= 100.0

AREA= 23.1

VEL= 4.3

DEPTH= .6

*SECNO 850.000
850.000 .53 23.11 23.16 .00 23.47 .36 2.48 .01 28.00

100.0 .0 100.0 .0 .0 20.9 .0 .2 .5 28.00
.03 .00 4.79 .00 .000 .030 .000 .000 22.58 80.00

.023013 121. 128. 134. 3 5 0 .00 40.00 120.00

FLOW DISTRIBUTION FOR SECNO= 850.00 CWSEL= 23.11

STA= 80. 120.
PER Q= 100.0

AREA= 20.9
VEL= 4.8

DEPTH= .5

-
"

- - ..
- - - .-_ .. -

.'........ ~ .. ,... - ..'

.'
... . --.-_ .... '-, .- ...".- .. - -.-- -.- -~. ~.': ."- ."• _.>_r .... ........

.. - .. .'.. ...• , . , .
.. .. -



17AUG92 11:15:53 PAGE 12

• SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV

Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV

TIME VLOB VCH VROB XNL XNCH . XNR WTN ELMIN . SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC 1CONT CORAR TOPWID ENDST

~SECNO 979.980

979.980 .57 20.61 20.62 .00 20.91 .29 2.54 .02 26.00

100.0 .0 100.0 .0 .0 23.0 .0 .3 .6 26.00

.04 .00 4.35 .00 .000 .030 .000 .000 20.04 80.00

.016803 123. 130. 137. 2 8 0 .00 40.00 120.00

FLOVI DISTRIBUTION FOR SECNO= 979.98 CWSEL= 20.61

STA= 80. 120.

PER Q= 100.0

AREA= 23.0

VEL= 4.4

DEPTH= .6

~SECNO 1100.000

1100.000 .53 18.22 18.27 .00 18.57 .35 2.33 .01 24.00

100.0 .0 100.0 .0 .0 21.0 .0 .4 .7 24.00

• .04 .00 4.77 .00 .000 .030 .000 .000 17.69 80.00

.022717 114. 120. 126. 3 5 0 .00 40.00 120.00

FLOW DISTRIBUTION FOR SECNO= 1100.00 CWSEL= 18.22

STA= 80. 120.

PER Q= 100.0

AREA= 21.0

VEL= 4.8

DEPTH= .5

*SECNO 1237.600

1237.600 .57 15.57 15.58 .00 15.87 .30 2.68 .02 21.00

100.0 .0 100.0 .0 .0 22.9 .0 .4 .8 24.00

.05 .00 4.36 .00 .000 .030 .000 .000 15.00 80.00

.016934 130. 138. 145. 2 8 0 .00 40.00 120.00

FLOW DISTRIBUTION FOR SECNO= 1237.60 OISEL= 15.57

STA= 80. 120.

PER Q= 100.0

AREA= 22.9 .~.'- - .. -... .':." ..
VEL= 4.4 " - . . .....

.- -. .-

DEPTH=.... __:~._. 6 . .--, ...... .:,.
, . - .. . .--., '~'.: .- ;---~--;:::- ; '-";-. ..:;:;.-" :- .._--... -

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

.-',.



•
17AUG92 11:15:53

THIS RUN EXECUTED 17AUG92

PAGE 13

11:15:58
*************************************

HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1991
*************************************

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUI·lBER INDICATES MESSAGE IN SU~W.ARY OF ERRORS LIST

8-10-92

SUMMARY PRINTOUT

SECNO Q CHSEL CRI'riS EG VCH AREA DEPTH TOPWID XLCH
.....-

* 319.000 2653.00 41. 97 41. 97 44.56 12.92 205.33 5.17 40.00 .00

319.000 100.00 37.40 37.40 37.70 4.37 22.88 .60 39.09 .00

* 400.000 2653.00 38.13 39.66 43.39 18.40 144.15 3.64 40.00 81.00

•* 400.000 100.00 34.74 35.10 36.42 10.40 9.62 .25 37.71 81.00

500.000 2653.00 35.14 36.43 39.74 17.22 154.10 3.85 40.00 100.00

500.000 100.00 31.87 31.87 32.16 4.33 23.07 .58 40.00 100.00

650.000 2653.00 30.08 31.63 35.42 18.55 143.04 3.58 40.00 150.00

* 650.000 100.00 26.86 27.08 27.57 6.77 14.77 .36 40.00 150.00

722.330 2653.00 29.21 30.22 33.20 16.02 165.56 4.13 40.00 72.33
722.330 100.00 25.66 25.66 25.95 4.33 23.07 .58 40.00 72.33

850.000 2653.00 26.80 27.72 30.64 15.73 168.67 4.22 40.00 127.67
850.000 100.00 23.11 23.16 23.47 4.79 20.88 .53 40.00 127.67

979.980 2653.00 24.22 25.17 28.13 15.85 167.36 4.18 40.00 129.98
979.980 100.00 20.61 20.62 20.91 4.35 22.97 .57 40.00 129.98

1100.000 2653.00 21.87 22.82 25.77 15.86 167.25 4.18 40.00 120.02
1100.000 100.00 18.22 18.27 18.57 4.77 20.96 .53 40.00 120.02

1237.600 2653.00 19.19 20.13 23.08 15.83 167.62 4.19 40.00 137.62
1237.600 100.00 15.57 15.58 15.87 4.36 22.92 .57 40.00 137.62

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

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

.- .



17 AUG92 11:15:53 PAGE 14

• 8-10-92

SUMI~ARY PRINTOUT

SECNO Q CWSEL CRIWS EG VCH AREA DEPTH TOPHID XLCH

* 319.000 2653.00 41. 97 41. 97 44.56 12.92 205.33 5.17 40.00 .00

* 319.000 100.00 37.40 37.40 37.70 4.37 22.88 .60 39.09 .00

* 400.000 2653.00 38.13 39.66 43.39 18.40 144.15 3.64 40.00 81.00

* 400.000 100.00 34.74 35.10 36.42 10.40 9.62 .25 37.71 81. 00

500.000 2653.00 35.14 36.43 39.74 17.22 154.10 3.85 40.00 100.00

500.000 100.00 31.87 31.87 32-.16 4.33 23.07 .58 40.00 100.00

650.000 2653.00 30.08 31.63 35-.42 18.55 143.04 3.58 40.00 150.00

650.000 100.00 26.86 27.08 27.57 6.77 14.77 .36 40.00 150.00

/
722.330 2653.00 29.21 30.22 33.20 16.02 165.56 4.13 40.00 72.33

* 722.330 100.00 25.66 25.66 25.95 4.33 23.07 .58 40.00 72.33

850.000 2653.00 26.80 27.72 30.64 15.73 168.67 4.22 40.00 127.67

850.000 100.00 23.11 23.16 23.47 4.79 20.88 .53 40.00 127.67

• 979.980 2653.00 24.22 25.17 28.13 , 15.85 167.36 4.18 40.00 129.98

979.980 100.00 20.61 20.62 20.91 4.35 22.97 .57 40.00 129.98

1100.000 2653.00 21.87 22.82 25.77 15.86 167.25 4.18 40.00 120.02

1100.000 100.00 18.22 18.27 18.57 4.77 20.96 .53 40.00 120.02

1237.500 2653.00 19.19 20.13 23.08 15.83 167.52 4.19 40.00 137.62

1237.600 100.00 15.57 15.58 15.87 4.35 22.92 .57 40.00 137.62

.." ~: - .

. "-;- ' .. ,. - ,.
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•SPOOKHILL OUTLET CHANNEL
Cross-section 650.000
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•SPOOKHILL OUTLET CHANNEL
Cross-section 722.330
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• •SPOOKHILL OUTLET CHANNEL
Cross-section 979.980
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•SPOOKHILL OUTLET CHANNEL
Cross-section 1100.000
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• •SPOOKHILL OUTLET CHANNEL
Cross-section 1237.600
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*-----------------------------------*

n SUM P 0 n
n n
ii Interactive Summary Printout n
n for MS/PC-DOS micro computers n
Ii May 1991 Ii

*-----------------------------------*

NOTE - Asterisk (*) at left of profi le number

indicates message in summary of errors

li st

S·g

8-10-92

Summary Printout

SECNO Q OISEL CRIWS EG VCH DEPTH AREA TOPWID XLCH ElJo1IN 10K*S

* 319.00 2653.00 41.97 41.97 44.56 12.92 5.17 205.33 40.00 .00 36.80 47.92

400.00 2653,00 38.13 39.66 43.39 18.40 3.64 144.15 40.00 81.00 34.49 498.55

500.00 2653.00 35.14 36.43 39.74 17.22 3.85 154.10 40.00 100.00 31.29 252.94

650.00 2653.00 30.08 31. 63 . 35.42 18.55 3.58 143.04 40.00 150.00 26.50 319.24

722.33 2653.00 29.21 30.22 33.20 16.02 4.13 165.56 40.00 72.33 25.08 202.36

850.00 2653.00 26.80 27.72 30.64 15.73 4.22 168.67 40.00 127.67 22.58 190.99

979.98 2653.00 24.22 25.17 28.13 15.85 4.18 167.36 40.00 129.98 20.04 195.67

1100.00 2653.00 21.87 22.82 25.77 15.86 4.18 167.25 40.00 120.02 17.69 196.09

1237.60 2653.00 19.19 20.13 23.08 15.83 4.19 167.62 40.00 137.62 15.00 194.74

• eng-spookhil-appS.81

SU1ili.ARY OF CALCULATION FOR THE RETAINING 'i!ALL HEIGHT

STA. FLOW
DEPTH

FT

FB

FT

SUP
ELEV

/

FT

CH
DEPTH

FT

CH
DEPTH FT
IN OUT

FT-INCH

REqUIRED
ELEV FT
IN OUT

FT

RECOM11ENDED
ELEV FT
IN OUT

FT

319 5.17 1. 94 n/a 7.11 6'-0" 6'_0" 40.49 40.49 40.49 40.49
400 3.64 2.22 n/a 5.87 6'_0" 6'_0" 40.49 40.49 40.49 40.49
500 3.85 2.11 n/a 5.96 6'_0" 6'-0" 37.29 37.29 37.29 37.29
650 3.58 2.23 n/a 5.81 6'-0" 6'_0" 32.50 32.50 32.50 32.50

PC 722.33 4.13 2.03 0.00 6.16 6'-2" 6'_2" 31. 2S 31. 25 31. 2S 31.25
850 4.22 2.02 0.50 6.74 6'-3" 6'-9" 28.83 29.33 . 28.83' 29.33

PI 979.98 4.18 2.02. 1. 00 7.20 6 '·...:3 n., 6" -3."·
.
2f?~29 27.29 . 26.29 27.29

... 0 ••• 1096.94' .. -' ..."~:'- "."-0: - : ~ ,- .-' . .. ::
.'

• _. _ _ ~.'•• ' - • - 0:" __::..__ • . ~"

:.' -:':::::.~'---"-' .- .- .. ',24.00 c. ' .. . .
- -

.. . ..
-.-:-- ° ,: -~ ~"

.~.. , .' ,1100 4.18 " .. ; 2.02'- 0:'53 .. 6 ~ 73· 6'-3" . 6.' -3 '!. -, 23.94> ·24.44 ~24.00 24:44 .': ·c"::'.:
. -,

ii18:98
........

. 24.00 24.00'
PTI237.60, 4.19 2.02 0.00 6.21 ·6' -3~' 6'-3" 21.25 21.25 24.00 24.00
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2

FREEBOARD CALCULATION

CAPS

15.86 fps

40 feet

1 feet
32.2 fps2

374.9658 feet

15.86 fps
4.18 feet

2.021473 feet

6.201473 feet

Avrage Velocity (V):
Depth of flow (Y):

Freeboard required (FB)
Channel Depth (D):

Avrage velocity (V):
Bottom width (b):

Maximum height above depth (S):
Gravity acceleration (G):

Radius of curve (R):

SUPERELEVATION CALCULATION

8

9

10

11

12

13
14

15

16

17
18
19
20

ll-Aug-92 10:50 AM

F16: 12.92 READY

A B C o E F G H

10
11
12

~. FREEBOARD CALCULATION

16

17

18

19
20

21

22

23

24

25

26

27

28

29
11-Aug-92

Avrage Velocity (V):

Depth of flow (Y):

Freeboard required (FB)

Channel Depth (D):

10:54 Af~

12.92 fps

5.17 feet

1.940506 feet

7.110506 feet

NUt~ CAPS

F16: 18.4 READY

A B C o E F G H

10

11. -

14

15

16

17

18

FREEBOARD CALCULATION

Avrage Velocity (V):

Depth of f lciw (Y): .

Freeboard required (FB) _.

- -
'oN. :' ~.~- -.: :'.-:-- _.'

~ .

18.4

3.64

2.224285

fps
feet'

feet

4l?9.

- ,"-

:- _. -- . .:. . .... ~ ....~ ..



F23: 18.4 READY

• A B C D E F G H

"5
16

17

18

19
20

21

22 FREEBOARD CALCULATION
23 Avrage Velocity (V): 18.4 feet
24 Depth of flow (Y) : 3.64 feet 4- 0025 Freeboard reqlli red (FB) 2.224285 feet
26 Channel Depth (D) : 5.864285
27

28
29

30

31

32

33

34

11-Aug-92 11:33 AM NUt~

G25: 'feet READY

• A B C D E F G H
15

16

17

18

19

20

21
22 FREEBOARD CALCULATION
23 Avrage Velocity (V) : 17.22 feet
24 Depth of flow (Y) : 3.85 feet

~O025 Freeboard required (FB) 2.113619 feet
26 Channel Depth (D) : 5.963619 feet
27

28

29

30

31
32

33

34
11-Aug-92 11: 33 A/I, .- NU1~

..
c

F25: O.25*(F24+(F23"2/64.4» .. _. -~. -=--4--=- ~"-_:~-
READY ..... .- .. _.~ ... ," ~ .• .. " "-"~' ~.-': •.. - ..~:

.~.. _. - ":::'~..- - -

A B ·C D E F G H
15

16
"
o.

17
.'

. ~. - _."-- ... - - .. - ..

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



19

20

21-.
L4

25

26
27
28
29
11-Aug-92 10:55 AM

FI6: 18.55

NUM CAPS

READY

Avrage Velocity (V):

Oepth of flow (Y):

Freeboard required (FB)

Channel Depth (D):

FREEBOARD CALCULATION

A
10
11

12
13

14
15

16
17

18

19

LO

•

B C o E F

18.55 fps

3.58 feet

2.230801 feet

5.810801 feet

G H

24

25
26

27

28

29

11-Aug-92 10:55 AM

FI6: 16.02

NUI~ CAPS

READY

A B C o E F G H
10

11

12

13

14

15

16
17

18

19

FREEBOARD CALCULATION

Avrage Velocity (V):
Depth of flow (Y):

Freeboard required (FB).

Channel Depth (D):

16.02 fps

4.13 feet

2.028774 feet

6.158774 feet

722.3:5

•-" _.,-
... : . -. -.-::.:- . -:'.'-"

- -- ._~ .- .._-

22

23
24

25

26

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

- - ..... _. - _.. _.. -.: - .



27

28

29_.9-92
...6: 15.73

10:56 AM NUI~ CAPS

READY

A B C 0 E F G H

10

11

12

13

14 FREEBOARD CALCULATION
15

16 Avrage Velocity (V): 15.73 fps
17 Depth of flow (Y): 4.22 feet gr;o18 Freeboard required (FB) 2.015531 feet
19 Channel Depth (D): 6.235531 feet
20

21

22

23

24

25

26

27

28

.9-92 10:58 AM NUN CAPS

F16: 15.85 READY

A B C 0 E F G H

FREEBOARD CALCULATION

Avrage Velocity (V):
, Depth of flow (Y):

Freeboard requi red (FB)
Channel Depth (D):

.:: ':" ... _- ._..;..
c,.;':.'- ...

,NUM CAPS _ :..c. ~ :.,,'. _ c •• :' ..•

15.85 fps
4.18 feet

2.020242 feet
6.200242 feet

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

.1
8

.
~ ·92~-16:5-{f AM

FI6: 15.86 READY

• 'I '~•• :



A B C D E F G H

10 7
11•A FREEBOARD CALCULATION
15

16 AVfage Velocity (V) : 15.86 fps
17 Depth of flow (Y) : 4.18 feet \ 10018 Freeboard required (FB) 2.021473 feet
19 Channel Depth (D) : 6.201473 feet
20

21

22

23
24
25

26
27

28

29
11-Aug-92 10:59 A~l NUM CAPS

Fl6: 15.83 READY

A B C D E F G H

10

•14 FREEBOARD CALCULATION

15

16 Avrage Velocity (V) : 15.83 fps
17 Depth of flow (Y) : 4.19 feet ,23'7
18 Freeboard required (FB) 2.020282 feet
19 Channel Depth (D) : 6.210282 feet
20
21
22

23

24

25

26

27

28

29

11-Aug-92 10:59 AM NUM CAPS

F25: READY

A B C D E " F G H ,-

-", .. -~ .. ..
20 ~ ._- - . __ . -...- ..tt,· " , . ';. '.,-. --"- ..- .. . •• 4 --.'- .. ' ..... ., •." ~ - -- '" .."~ .. :-...:"':..~.:.~-~:.~_.. ,-':.,.:.

- ., ..... ~ ... _..... - ._.

23

24

25
"

.. ..

26
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APPENDIX C

CHANNEL RETAINING WALL

TYPICAL SECTION

Basin

i_

~ __ • - • - : _. _._ "__••0 __:-;
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~.
STRUCTURAL DESIGN:

Channel walls are basically designed as cantilever retaining walls of

varying heights, with gr.outed riprap section between the channel ~alls.

AASHTO standard specifications for highway bridges with-applicable live

loads is used for design.

Concrete used is Class AA, compressive strength 4000 psi.Reinforcing steel

shall conform to ASTMspecffications A51S Grade 50.

xisting wing walls, footings, apron and cutoff walls to be removed before

the new channel construction. Dowels from existing box to remain in place /

and to be doweled into the new wing wall.
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CONSTRUCTION SPECIFICATION

2. CLEARING fu~ GRUBBING

.. 1. SCOPE·----- ...

The work shall consist of the clearing and grubbing of designated
areas by removal and disposal of trees, snags, logs, stumps, shrubs
and rubbish.

Th~ limi~s of the areas to be cleared and grubbed will be marked by
o;eans 0: stakes, flags, tree markings or other su:table methods.
Trees to be left standing and uninjured will be designated by
special markings placed on the trunks at a height of about six feet
above the ground surface.

3. P-'::MOVAL

'. •
All trees not marked for preservation and all s~ags, logs, brush,
stlli~PS, shrubs and rubbish shall be removed from within the limits
of the marked areas. Unless otherwise specified, all st~ps, roots
and roet clusters having a·diameter of one inch or larger shall be
grubbed out to a depth of at least two feet below subgrade elevation
for concrete structures and one foot belo\_ the ground surface at
emban~~ent sites and other designated areas .

4. DISPOSAL

All materials removed from the cleared and grubbed areas shall be
burned or buried at location sho~~ on the drawings or 2S specified
in Section 6 of this specification.

5. MEASUREr-ENT AND PAYMENT

Method 1 For items of work for which specific unit prices are
establisbed in the contract, the cleared and grubbed area will be
measured to the nearest 0.1 acre. Payment for clearing and grubbing
will be made for the total area within the designated limits at the
contract unit price. Such payment will constitute full compensation
for all labor, equipment, tools and all other items necessary and
incidental to the completion of the work.

Method 2 For items of work for which specific unit prices are
established in the contract, the length of the cleared and grubbed
area will be measured to the nearest full station (100 feet) along
the line designated on the drawings or in the specifications.
PayTIent for clearing and grubbing will be made for the total length

2-1
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:--. within the designated limits_ at the- contract unit price. Such
payment will constitute full compensation for all labor, equipment,
tools, and all other items necessary--~~a -incidental to completion of
the 'NO r k. -- -. -- __ ---,--

Method 3 For items of work for which specific unit p~ices are
established in the contract, each tree, st~~p and snag having a
diameter of 4 inches or greater and each log having a diameter of 4
inches or greater and a length of 10 feet will be measured prior to
removal. The size of each tree and snag will be determined by
measuring its trunk at breast height above the natural ground
surface. The size of each log will be determined by measuring the
but~ and by measuring its length from butt to tip. The size of each
st~"p ;,'ill be measured at the top. Diameter shall De determined by
dividing the measured circumference by 3.14.

Pa:TIent for clearing 2~d disposal of each tree, stunp aod snag
having a diameter of 4 inches or greater and each log having a
dia8eter of 4 inches or greater and a length of 10 {eet or greater
will be made at the contract unit price for its size designation as
deteITJined by the following schedule:

•
Measured Diameter

4 inctes to 8 inches
Over S inches to 12 inches
Over 12 inches to 24 inches
Over 24 inches to 36 inches
C~er 36 inches to 60 inches
Over 60 inches

Size Designation

6-inch size
lO-inco size
IS-inch size
30-inch size
43-inch size
60-inch size

The surD of such payments shall constitute full compensation for all
labor, equipment, tools and all other items necessary and incidental
to the work of completely clearing and grubbing the designated ./
areas, including clearing, grubbing and disposal of smaller trees,
StUIilpS, sna gs and logs and brush, shrubs, roots and rubbish.

Method 4 For items of work for which specific l~~p sw~ prices are
established in the contract, payment for clearing and grubbing "rlill
be made at the contract hunp sum price_ Such payment shall
constitute full compensation for all labor, equipment, tools and all
other items necessary and incidental to completion of the work.

All Methods The following provisions apply to all methods of
measure~ent and payment. Compensation for any item of work described
in the contract but not listed in the bid schedule will be included
in the pay~ent for the item of work to which it is made subsidiary.
Such items and -the items to which they are made subsidiary are
identified in Section 7 of this specification.

2-2
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CONSTRUCTION SPECIFICATION

. •• ~- ,-~" '-, ,c __ .,-' -----'' '0:.'." 3.: ~ STHUCTURE' REMOVAL'

1. SCOPE

The work shall consist of the removal, salvage and disposal of
structures (including fences) from the designated areas.

2. riP.R.XING

Method 1 Each structure unit to be removed will be marked by means
of stakes, flags, painted markers or other suitable Qethods,

Method 2 The limits of the areas from which structures must be
removed ~ill be marked by means of stakes, flags or other suitable
methods. Structures to be preserved in place or salvaged will be
designated by special markings.

Method 1 All structures designated in the contract for removal
shall ce removed to the specified extent and d~pth.

~ethod 2 Within the areas so marked all visible struc~ures and
a~taclli~ents and all buried structures located and identified by
survey SLakes shall be removed to the specified extent and depth.

4, snvc'-.G:t:

Struct~res that are designated to be salvaged shall be carefully
removed and neatly placed in the specified storage areas. Salvaged
structures that are capable of being disassembled shall be
dismantled into individual members or sections. Such structures
shall be neatly match marked with paint prior to disassembly. All
pins, r,uts, bolts, washers, plates and other loose parts shall be
marked or tagged to indicate their proper locations in the structure
and shall be fastened to the appropriate structural member or packed
in suitable containers. Materials from fences desig~ated to be
salvaged shall be placed outside the work area on the property from
which they were removed. Wire shall be rolled into uniform rolls
or convenient size, Posts and rails shall be neatly piled.

•

5. DISPOSAL OF REFUSE MATERIALS

Refuse materials resulting from structure removal shall be burned or
buried at locations shown on the drawings or as specified in Section
7 of the specification .

3-1
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6 . l'fEASUREl1ENT!>.ND PAYMENT

-::.._..;. Method "1 For items '.of workf<n<which'specificunit prices are
.':' .: ~:--:e-stablished in the _c_ontract,~payment for the removal of" each

-. ·':'.-·:structure. unit,. except' fences" will be made at the contract unit
pric~: Fences removed or removed and salvaged will be measured to
the nearest linear foot. Payment for fence removal or removal and
salvage will be made at the contract unit prices appropriate to each
type and size of fence.

SUCQ payment will constitute full compensation for all labor,
equipment, tools, and all other items necessary and incidental [0
the completion of the work.

~jethod 2 For items of work for which specific lU'-i1p sum prices ~lre
established in the contract, payment for structure removal will be
wade at the contract lump sum price.

Such paf~ent will constitute full comuensation for all labor,
equipment, tools, and all other items necessary 2nd incidental to
the completion of the work.

All liethods The follOWing prOV1Slons apply to all methods of
measurement and pay~ent. Compensation for any i. tern of ,York
cescribed in the contract but not listed in the bid schedule riill be
included in the payment for the item of \-Iork to ·..;hich it is made
subsidiary. Such items and the items to which they are mad2
subsidiary are identified in Section 7 of this s?ecification.
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7. ITEMS OF WORK AND CONSTRUCTION DETAILS

Items o~ work to be performed in conformance with this specification and
the construction details are:

a. subsidiary Item. Structure Removal

(1) This item consi.sts of:

sawcutting and removal of the existing concrete headwalls
and concrete slab at the north side of 3ush Highway Box
Culvert, as shown on the drawings.

(2) section 5, DISPOSF~ OF REFUSE }~~TE~I_~S, the lean concrete
base designated for removal may be placed in the required
earthfill of the existing channel between the proposed
channnel and fence line. The top of the concrete rubb~e

shall be at least 18 inches below the existing ground
elevation at the fence line.

(3) No sepcrate payment will be made fo~ this item.
compens2~i.on for the work will be included in the paymer-t
for Bid Item 4, Concrete .

:~•..:.
~.

Spookhill outlet Channel and sediment Basin

3-3
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CONSTRUCTION SPECIFICATION

5. POLL1ITI ON ,CONTROL '".

- - _.._- - ~.._----
.. - "

.. ,. - ';'. ~..---=---... ;.. .

...

'.'-.-

. The ';Jerk shail- consist of 'insf3.1hng"measure~orperforming ~,.;;ork
to con~rolerosion and minimize'the production of sediment and
othe~ pollutants to water and air during construction operations
in accordance ~ith these specifications.

2. MATERIALS

All materials furnished shall meet the requireillents of the M2terial
SpecificatioGs listed i~ Section 8 of this specification.

3. EROSIO:i ABD SEDIliEN'l CO;ITROL HEASURES A.'ID \¥ORKS

The ~o~~ and measures shall include but not be li~ited to the
follo~ing, as showu on the drawings or as specified III Section 8 of
this specification.

Staging of Earth~ork Activities - The excavation and moving of soil
matezials shall be scheduled so that the smallest possible areas
will be unprotected from erosion for the shortest time feasible.

Seeding - Seedings to protect disturbed areas shall be done as
specified on the dra"ings or in Section 8 or this specification .

Mulching - nul ching shall be used to provide temporary protection
to soil surfaces from erosion.

Diversions - Diversions shall be used to divert water away from work
areas and/or to collect runoff from ~ork areas for treatment and
safe disposition.

Stream Crossings - Culverts or bridges shall be used where equipment
must cross streams.

Sediment Basins - Sediment basins shall be used to settle and filter
out sediment from eroding areas to protect properties and streams
below the construction site.

Straw Bale Filters - Straw bale filters shall be used to trap
sedi~ent from areas of limited runoff. Bales are temporary and
shall be removed when pennanent measures are installed.

Water~2YS - Waterways shall be used for the safe disposal of runoff
from fields, diversions and other structures or measures.

5-1
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4. CHEMICAl POLLUTION
.-.-:-,. ;::..

: The Contractor sha 11 prov_ide' wat:'~rtigh"t' tanks or bar-rds or cons trucf

o'a sump'" sealed _witb'pl,~_sJ.ic, s.b.eet~ -to ,be used t.o dispose of chemical

po'llutants (such', as, drained lubri'cat'ing:'or' i'ransmission-"oils; greases,

io~ps, a~phalt, etc.)-produced as'iby-pr~auct of the project's

work. At the completion'of the construction work, sumps shall be

voided without causing pollution as specified in Section 8 of this

specification.

Sanitary facilities such as pit toilets, chemical toilets, or septic

tanks shall not be placed adjacent to live streams, wells, or

springs. They shall be located at a distance sufficient to prevent

contamination of any water sources. At the completion of constructio~

work, facilities shall be disposed of without causi~g pollution as

specified in Section 8 of this specification

s. AIR POLLUTION

Local and state regulations concerning the burning of brush or

slash or disposal of other materials shall be adhered to.

Fire prevention measures shall be taken to prevent the start or the

spreading of fires which result from project work. Fire breaks or

guards shall be constructed at locations shown on the drawings.

All Dublic access or haul roads used by the contractor during

construction of the project shall be sprinkled or otherwise treated

to fully suppress dust.

ro.

7.

MAINTENANCE, REMOVAL, AN~ RESTORATION

All pollution control measures and works shall be adequately

maintained in a functional condition as long as needed during the

construction operation. All temporary measures shall be removed and

the site restored to as nearly original conditions as practicable.

MEAS1JREMENT AND FAYtlENT

Method 1 For items of work for which specific unit prices are

established in the contract each item will be measured to the

nearest unit applicable. Payment for each item will be made at the

contract unit price for that item. Such payment will constitute

full compensation for all labor, equipment, tools, and all other

items necessary and incidental to the completion of the work.

5-2
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Hethod 2" Fo~ ,items of work for~hich_ specific lump sum prices are
- established' in the contract~, payUlent for pollution control \Yill be'

made at the contract lump 'sum price.- -Such payment will constitute-,
full' conipeb'-s'ation:for all labor} ·equipment., tools, and aU ,'othe'r_'_ .. ,.'.,'.
iteJ1s ·necessarf and incident~-l .to.. the_ completion of the work ..

All Hethods The following provisions apply to all illethods of
roeasurernent and payment. Compensation for any item of ..,orK
described in the contract but not listed in the bid schedule ""ill be
included in the pa)~ent for the item of work to ~hich it is made
subsidiary. Such items, and the items to ~<hich they are made
subsidiary, are id~ntified in Section B of t.his specification.
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'".. , a. subsidi ary Item, Pollu'tion 'Control

(1) This' item consists of - all: ,,,ork and mate:r-ials required _to
control or reduce pollution of air, water and soil.

,.• 8. ITEMS OF WORK AND CONSTRUCTTON DETAILS

.Items.of.work to be performed irt conformance witn
the construction details are:

this specification and

(2) This specification shall apply to all construction
activities.

(3) The Contractor is required to adhere to all applicable
local, state and Federal laws and regulations pertaining to
-the control of pollution as may result from construction of
this project. These laws and regulations include but a:r-e
not limited to:

(a) ~he "policy on construction and rela~ed activities in
water" adopted April 13, 1977, by the Water Quality
control council of Arizona.

(a) Establishing turn areas, haul roads, work slte access
roads, temporary building sites, equipment yards,
etc., in approved locations, and staging earthwork
activities to prevent contfu~ination of air and water,
to minimize destruction of existing vegetation, and to
minimize erosion.

(b) The Clean Air Act (42 U.S.C. 1857 at seq. as amended
by Pub. L. 91-604) section 1~~, and Section 308 of tr.e
Federal Water pollution control Act (33 U.S.C. 1251 at
seq., as aInended by Pub. L. 90-500) relating to
inspection, monitoring, entry, :r-eports, and
information as ,,,ell as the other rec;uirements of these
section.

•
(4 ) The Contractor is responsible for Gaintaining

and vegetative quality within the work area.
include:

air, "'Tater,
Nethods

(b) Operating mechanized equipment at the job site in a
manner that will avoid destruction or removal of trees
and shrubs other than as necessary for construction of
the measure.

(5) Under Section 2, Materials, there are no material
specifications required.

(6) In Section 4, Chemical pollution, prior to the completion of
the job the Contractor shall provide a plan, for approval by
the Contracting Officer, to void surr,p areas and dispose of
sanitary facilities as applicable.

(7) No separate payment will be made for this item.
compensation for this work will be included in the payment
for Bid Item 3, Earthfill; Bid Item 6, Gravel Road
surfacing .

• Spookhill outlet Channel and sediment Basin
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CONSTRUCTION SPECIFICATION

CONSTRUCTION SURVEYS FOR LAYOUT, CONTROL AND MEASUREMENT

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

. ~_.. -'- - .. --- .. _--._'':'

The work shall .consist of: performing all. surveys,

measurements and computations required by this·

specification.

2. EQUIPMENT AND ~~TERIAL

Equipment for construction surveys shall be of a quality

and condition to provide the required accuracy. The

equipment shall be maintained in good ~orking order and

in proper adjustment at all times. Records of

calibration tests, accuracy checks and adjustments shall

be maintained and be available for inspection by the

contracting Officer.

~.

3

Material includes all the necessary field notebooks,

stakes, templates, platforms, equipment, spikes, steel

pins, tools, and all other items necessary to perform the

'dork specified.

QT]~.LTTY OF WORK

All work shall follow recognized professional practice

and the standards of the industry unless otherwise

specified in Section 9 of this specification. The work

shall be performed to the accuracy and detail appropriate

for the type of job. Note~, sketches, and other data

shall be complete, recorded neatly, legible, reproducible

and organized in a manner that will allow reproduction of

copies for job documentation.

All computations shall be mathematically correct.

Computations shall include information to identify the

bid item, date, and who performed, checked and approved

the computations. computations shall be legible,

complete and clearly document the source of all

information used including assumptions and measurements

made.

If a computer program is used to perform the computations

the Contractor shall provide the Contracting Officer with

the software identification, venders name, version

number, and other pertinent data, prior to beginning

survey work. Computer generated computations shall show

all input data including values assigned and assumptions

made.
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5.

The eleva~ions of permanent and temporary bench marks

shall be determined and recorded to the nearest 0.01

:foot. _Differential level-ing and -transit - traverses shall

be of-_su9hpiecision-~hat-the:~r~or-of~er
tical closure

in-feet shall not e~ceed-plus 6r-minus 0.1 times the

square:-root -of- the traverse distance in miles .. - Linear

measurements 'shall be accurate to within 1.0 foot in 5000

feet-, unle-ss· otherwise specified in ·Section 9 of this

specification. The angular error of closure for transit

traverses shall not exceed 1.0 minute times the square

root of the number of angles turned.

Slope stakes shall be placed, as a minimum; at 100 foot

stations, breaks in the original ground surface and at

any otter intermediate stations necessary to insure

accurate location for construction layout and

~easurereent. Slope stakes and cross sections shall be

p2rpendicular to the centerline. Significant breaks in

grade shall be deternined for cross sections. Distances

shall be measured horizontally and recorded to the

nearest 0.1 foot. side shots for interi3 construction

stakes may be taken with a hand level.

Unless otherwise specified in Section 9 of this

specification, measurements for stationing and

establishing the location of structures shall be made to

the nearest 0.1 of a foot.

Elevations for concrete work, pipes and mechanical

equipment shall be determined and recorded to the nearest

0.01 foot. Elevations for earth work shall be determined

. and recorded to the nearest 0.1 foot.

PRIM/'.RY CONTROL

The baselines and bench marks for primary control,

necessary to establish lines and grades needed for

construction, are shown on the drawings and have been

located on the job site.

These baselines and bench marks shall be used as the

origin of all surveys, layouts and measurements to

establish construction lines and grades. The Contractor

shall take all necessary precautions to prevent the loss

or damage of prinary control points.

CONSTRUCTION SURVEYS

Prior to commencement of work requiring contractor

performed surveys, the Contractor shall submit in writing

to the Contracting Officer for approval the nane,

qualifications and experience of the individuals to be

assigned to the survey tasKs.
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Methodl . Contractor performed surveys shall include:

(1) checking and any supplemental or interim staking, (2)

p'erforming quantity surveys; measurements and

, .computations' for progress"payment,' . (3l" other surveys' as'

'. des~!"ibed "iri' :Sec'tion ,9 of :.this 'suecif ication.
-' . -.. ". ~ . . -.

Me'choct . 2, :: con-t-r~ctor,:peiform-ed" surveys shall consist of

all work necessary for: (1) es·tab"lishing line and grade

fo:::- all work, (2) setting slope stakes for all work, (3)

checking and any supplemental or interim staking, (4)

establishing final grade stakes, (5) performing quantity

surveys, measurements and computations for progress

paynent and (6) others surveys as described in Section 9

of this specification.

Me~hod 3 Contractor performed surveys shall consist of

all work necessary for: (1) establishing line and grade

for all "iOrk, (2) setting slope stakes for all work, (3)

cjecking and any supplemental or interim staking, (4)

establishing final grade stakes, (5) performing quantity

surveys, measurements and computations for progress

pay:nents., (6) performing or igina 1 (initial) and final

s~rveys for final quantity determinations, and (7) other

surveys as described in Section 9 of this specification.

•

•

6. Sr;.~.KING

Prior to the commencement of work on any item the

construction s'taking. required for that. i tern shall be

conpleted. constiuction staking shall be completed as

follows, or as otherwise specified in Section 9 of this

specification:

a. Clearing and grubbing - The boundary of the clearing

and grUbbing areas shall be staked or flagged at 200

foot intervals, or closer if needed, to clearl~ mark

the limits of work.

b. Excavation and fill - Slope stakes shall be placed

at the intersection of the specified slopes and

ground line. Slope stakes or the reference stakes

for slopes shall be marked with the stationing,

required cut or fill, slope ratio and horizontal

distance. Offset reference stakes and hubs shall be

placed, as a minimum, at 100 foot stations, and

shall be placed on at least one side of specified

excavations and on both sides of specified fills.

c. structures - Centerline and offset reference line

stakes for location, alignment and elevation shall

be placed for all structures .
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8.

RECORDS

All survey data shall be recorded in fully identified,
- standardhard'-bound engineering survey field. notebooks
with. consecutively numbered:pages;-.-All field notes and

'. prtnt_e·d.~data shall include ·the;purpose.or.description of
th~ ~oik;t~e ~ate the wo~k~was ~erformed, weather data,

. ske:tches a:rid···theper-sonnel· who performed and checked the
work. Electronically generated survey data and
computations shall be bound, page numbered and cross
referenced in a bound field notebook containing the index
for all survey data.

The construction survey records shall be available at all
·times during the progress of the work for examination and
use by the Contracting Officer and copies shall be made
available to the Contracting Officer upon request. The
original field notebooks and other records shall be
turned over to and become the property of the Contracting
Officer prior to final acceptance of the work.

Complete documentation of computations and supporting
data for progress payments shall be submitted to the
contracting Officer \vith each invoice for pay~ent as
specified in Section 9 of this specification.

For items of work for which lump sum prices are
established in the contract, payment will be made as the
work proceeds, after presentation of invoices by the
Contractor showing related costs and evidence of the
charges of suppliers, subcontractors, and others for
supplies furnished and work performed. If the total of
such payments is less than the lump sum contract price
for this item, the unpaid balance will be included in
final contract payment. Payment of the lump sum contract
price will constitute full compensation for completion of
the 'tiOrk.

Payment will not be made under this item for the purchase
cost of materials and equipment having a residual value.

Compensation for any item of work described in the
contract but not listed in the bid schedule will be
included in the payment for the item of work to which it
is made subsidiary. Such items and the item to which
they are made subsidiary are identified in Section 9 of
this specification.
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9. ITE:-1S OF ~-IORK AND CONSTRUCTION DETAILS

Items 'of work to be--peiformed in conformance "lith thi"s" specification and
the"~o~struction:details;are;

a. Bid It~rn 2, Surveys" -

(1) This item consists of furnishing personnel, equipment,
lnaterials and performing surveys required to construct the
s?ookhill outlet Channel and sediment Basin (see section 5).

(2) In section 5, CONSTRUCTION SURVEYS, Eetl10d 3 shall apply,
"other surveys" shall include those required for preparation
of as-built drawings.

(3) All surveys shall be certified by a ~icensed land surveyor
registerec in the state of Arizona, and surveyor will be
proficient in construction surveys.

(4) The Contractor shall provide the Contracting Officer with
copies of all relevant computations and su?porting data with
each invoice for progress paynent and final payment.

(5) I.,.ny pri!TIary control monumen"ts da.'naged or destroyed by the
Contractors due to negligence will be replaced by the
Goverlli~ent at the Contractor's expense. The actual cost to
the Government for replacing the prirr.ary control rnonUIilentS
will be deducted from payments due tl-Je Con-tractor or as
determined by the contracting officer.

•
(6 ) All entr~es shall be consistent wi~h Soi~ Co~servation

service TR-62, "Engineering Layout, Notes, staking and
calculations". T~-62 'dill be furnis:"1ed to the contractor
upon request. As-builts will be recorded on 24x36 sheets
with s~ne scale as contract plans.

(7) A staking plan shall be submitted to the Contracting Officer
for approval prior to performing the work.

(8) In Section 3, Quality of Work, third paragraph, it is not
necessary to submit the software etc., prior to beginning
survey work. -

.1.
I' >--
I

spookhill cutlet Channel and sediment Basin
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CONSTRUCTION SPECIFICATION

8. MOBILIZATION AND DEMOBILIZATION

SCOPE

The" work""shall: consist-of _the:mobflization and demobfiization
"of the Contractor's forces and- _equipment necessary for
performing "the ".,'-ark required under the contrac"t.

This work shall not include mobilization and demobilization for
specific i terns of 'rlork for which payment is provided else,>/here
in the con"tract.

Mobilization will not be considered as work in fulfilling the
contract requirement for co~encement of worx.

•

2. f:OUIPMT.'?-iT AND M...'\TERIALS

Mobilization shall include all activities and costs for
transportation of personnel; equipment, and operating supplies
~o the site; establishment of offices, buildings, and other
necessary facilities for the Contractor's operations at the
site; premiums paid for performance and pa~~ent bonds,
including coinsurance and reinsurance agreerr.ents as applicable;
and other items specified in Section 4.

Demobilization shall include all activities and costs for
trans~ortation of personnel, equipment, and s~pplies not
included in the contract from the site; including the
disassenbly, removal and site clean up, of offices, buildings,
and other facilities assembled on the site fcr this contract.

This work includes mobilization and demoblization reqilired by
the contract at the time of award. If additional mobilization
and demobilization activities and costs are required during the
performance of the contract as a result of changed, deleted,or
added items of work for which the Contractor is enti-tled to an
adjustment in contract price, compensation for such costs will
be included in the price adjustment for the item or items of
work changed or added.

3. PAYMENT

Payment will be made as the work proceeds, after presentation
of invoices by the Contractor showing specific mobilization and
demoblization costs and evidence of the charges of suppliers,
subcontractors, and others. If the to"tal of such payments is
less than the lump sum contract price, the unpaid balance will
be included in the final contract payment. Payment of the lump
sum contract price for mobilization and de~oblization will
constitute full compensation for completion of the work.

Pay~ent will not be made under this item for the purchase costs
of materials having a residual value, the purchase costs of
materials to be incorporated in the project, or the purchase
costs of operating supplies.
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4. ITEHS OF WORK AJ.'lD CONSTRUCTION DETAILS

Iten1S -of "lOrk to be performed in conformance ,,,ith this specification and
. ': - --.the construction details_ .ar_e;

-~- - - - ...

a. Bid Ttem I, Mobilization and Demobilization

(l) This item consists of mobilization and demobilization of toe
Contractor's eq~ipment and forces for performing the ,,,ork
required under the contract .

spookhill outlet Channel and sediment Basin
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1; 'SCOPE' -_.~-~ -.

CONSTRUCTION SPECIFICATION

10 ..' WATER FOR CONSTRUCTION

i.... .....

-.. " .. -'

Th€ ~ork shall consist of furnishing, transporting, and using water

for construction purposes in accord wi to the applicable

specifications.

2. FACILITIES !~rD EQUIPMENT

T~e C~ntr2ctor shall build alid maintain such access and haul roads

as are needed, and shall furnish, operate, and maintain all pumps,

plplns, tanks, and other facilities needed to load, transport, and

use the water as specified.

These facilities shall be equipped with meters, tanks, or other

devic~s by which the vol~e of water supplied c~n be measured.

•
':l
...J • DUST ...·..3ATEfENT Mill }i_ALi, .ROA]) f'lAINTL'iANCE

Water for dust abatement and haul road maintenance shall be applied

to beul roads and other dust-producing areas as needed to prevent

excessive dust and to maintain the roads in good condition for

efficient operation while they are in use .

EARTH?ILL , DRAINFILL, ROC~O~IlL

Water for earthfill, drainfill, or rockfill shall be used in the

fill materials as specified in the applicable construction

specifications.

'.,
~.:. ..

5. COHC?..ETE, MORT.~ GROUT

Water used in mixing or curing concrete, pneumatically applied

mo~t2r, or other portland cement mortar or grout shall meet the

requirements of the applicable construction specifications and

shall be used in conformance with those specifications. Payment

for water used in these items is covered by the applicable concrete,

mortar, or grout specification.

6. MEASUREMENT AIID PAYr:ENT

For water items for which specific unit prices are established in

the contract, the volume of water furnished and used in accordance

with the specifications will be measured to the nearest 1000

gallons.

10-1
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Except as othe0Nisespecified, the measurement for payment will
include all water needed at the· construction site, except as noted
ip Se~tion 5, to perfo~:the work ·required under the contract in
:a~~orda~ce ~ith the _specifications but will not include water wasted
or used-in'excess of the· amount _needed. - It will not include water

·used -in concrete which -is mixed el"sewher"e" and transported to the
site.

Payillent for water will be made at the contract unit price. Such
payment will constit~te full compensation for all labor, materials,
equipment, and all oLher items necessary and irrcidental to furnishing,
transporting) and using the water .

10-2
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7 •. ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specification and
the constru·c·tion ·details are:

a. subsidiary Item, Water

(1) This consists of furnishing and applying all water
necessary for performance of the work described in this
contract.

(2) In Section 6. MEASUREMENT Ao."lD PAYHENT, no separate
payment 'Nill be made for this item. co;apensation for
water will be included in the payw.ent for Bid Item 3,
Earthfill; and Bid Item 6, Gravel Road surfacing.

Spookhill outlet Channel and Sediment Basin
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CONSTRUCTION SPECIFICATION

11. REMOVAL OF WATER

1. - ·SCOPE

The ~ork shall consist of the removal of surface water and ground

~ater as needed to perform the required construction in accordance

with the specifications. It shall include (1) building and

maintaining all necessary temporary impouuding works, channels, and

di-;ersions, (2) furnishing, installing and operating all necessary

p;~ps, piping and other facilities and equipment, and (3) removing

all such temporary 'dorxs 3ild equipment after they have served their

pur?oses.

~ne Contractol shall build, maintain and operate all cofferdams,

chaCDels, flu...lles, SUIUpS, and other temporary diversion and

pro~ectiveworks ne=ded to divert streamfloy and other surface water

through or around the construction site and a~ay from the

construction work while construction is in progress. Unless

othe:-"."ise specified, a diversion must discharge i.nto the same

natural drainageway in which its headworks are located .

~nless otherNise specified, the Contractor shall furnish to the

Co~~racting Officer in writing, his plan ror diverting surface water

befori beginning the construction work for which the diversion is

required. AcceptaDce of this plan will not relieve the Contractor

of responsibility for completing the \;lork as specified.

DE~ATERING ~~ CONSTRUCTION SITE

Foundations, cutoff trenches and other parts of the constructi0n~

site shall be dewatered and kept free of standing ~ater or

excessively muddy conditions as needed for proper execution of the

construction work. The Contractor shall furnish, install, operate

and maintain all drains, sumps, pumps, casings, wellpoints, and

other equipment needed to perform the dewatering as specified.

Dewatering methods that cause a loss of fines from foundation areas

',.lill not be permitted.

Unless otherwise specified, the Contractor shall furnish to the

Contracting Officer, in writing, his plan for dewatering before

beginning the construction work for which the dewatering is required.

Acceptance of this plan will not relieve the Contractor of responsi

bility for cODpleting the ~ork as specified .

11-1
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4. DEwATERING BORROW AREAS

. cUnles'{ otb.e·tw·i~~·'spec~fied:in:-S~Etiori 8-,~ -the Contractor shall .
maintainOthe borrow areas in drainable condition or otherwise

'provide fortirnely and effective removal of surface and ground
waters that acclliuulate within the borrow areas from any source.
Borrow material shall be processed as necessa~f to achieve proper
and uniform moisture content for placement.

If pumping to dewater borrow areas is included as an item of work
in the bid schedule, each pu.mp used for this purpose shall be
equipped with a water meter in the discharge line. Accuracy of the
meters shall be such that the measured quantity of water is within
3 percent, plus or minus, of the true quantity. ~eans shall be
provided by the Contractor to check the accuracy of the water meters
~hen requested by the Contracting Officer.

5. EROSION plill POLLUTION COh~OL

Removal of water from the construction site, including the borrow
areas shall be accomplished in such a manner that ~rosion and the
transmission of sediment and other pollutants are minimized.

•
6. R2110VAI, OF TEMPORA..-qy WOPJ<:S

After the temporary ~orks have se01ed their purposes, the Contracto~

shall remove them or level and grade them to tee extent required ta
present a sightly appearance and to prevent any obstruction of the
flo~ of water or ~ny other interference with the operation of 6r
access to the permanent works.

Except as otherwise specified, pipes and casings shall be removed
from temporary wells and the wells shall be filled to ground level
with gravel or other suitable material approved by the Contracting
Officer.

•

7. MEASlJEEl1ENT P..J'ill PAYliENT

Method 1 Items of work listed in the bid schedule for removal of
water, diverting surface water, dewatering const~uction sites, and
dewatering borrow areas will be paid for at the contract 11~P sum
prices. Such payment will constitute full compensation for all
labor, equipment, tools, and all other items necessarj and
incidental to the completion of the work.

Method 2 Items of work listed in the bid schedule for removal of
water, diverting surface water, dewatering construction sites, and
dewatering borrow areas will be paid for at the contract lump sum
prices. Such payment will constitute full compensation for
fu~nishing, installing, operating, and maintaining the necessary
trenches, drains, sumps, pumps, and piping, and for all labor,

11-2
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. .'. " . . 'equipment) '. tools)' and all other i terns necessary 'and incidental to
',' ',. . ,,';~>',~,o, the' completionof·th·e work,.,:~xcept that additional payment for

.----: ',,-:C,-,: -'-"":'-'~;; ',: ":=-pumpirig to 'dewa'te'r ~br'~~~~ a:~'~as' ~iii: be 'made as' described in' the' '. --_
. _,' ., _..,,~followingparagr:aph. ~: ' '. -

If pumping to dewater borrow areas is listed as Gn item of work in
the bid schedule, payment will be made at the contract unit price
which shall be the price per 1,000 gallons shown in the bid
schedule. Such payTIent will constitute full compensation for
pumping only. Compensation for equipment and preparation and for
other costs associated with pumping will be included in the It~p SQ~

payment for removal of water or the lill1p sum payment for
de',;atering barra'", areas. Payment will be ir.ade only for pumping that
i3 necessary to de,..;>ater borrow areas that cannot be effectivel:
d=ained by gravity or that must have the water table lowered to be
usable. Pumping for other purposes ~vill no~ be included for pay-ment
in this item.

All Methods The following prOV1Slons apply to all methods of
measurement and payment. Compensation for any i~em of work described
in t~e contract but not listed in the bid schedule will be included
in t.he pa'yment for the item of work to ,vhieh it is made subsidiary.
Such items and the items to which they are made subsidiary are
identified in Section 8 of this specification.,.

11-3
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8. ITEMS OF WORK AND CONS~RUCTION DETrlILS

ItemsoI wor)<. to be 'pei-formed'-fii. 'c-onformance- ,hth -,this specification ,and
" '__the constructi6i-l':Aetails are :..-':,.,';:;.:.,' ,---::_,: ,:=:"C::: ,:,_'~ 'C __ ,:.:

a. 'subsidiar'i'Item, Remo'Ta 1 of Water

(1) This item consists of the removal or diversion of sur~ace

water from the construction area shown on the drawings.

(2) Section 2/ DIVER'l'::LNG SURFACE WA'I'l':R !10 plan for divertiDg
water is required. The contractor shall be responsible for
passing flows through or around the ~ork areas.

(3) In Section 2/ DIVERTING SURFACE HATBi<" this project is
located in a~ active watershed consisting of a series of
floodways and flood retarding structures which collect and
discharge flows into the East Narico?a Floodway through
uncontrolled outlets. In the event of significant rain
storms there may be water flowing in spookhill outlet
Channel and sediment Basin for extended periods of time.
work in the channel bottom may be i~~ractical during periods
of flow aDd subsequent dry-outs.

(4) No separate pap,ent ,viII be made fo:::- Re~,oval of Hater.
compensa~ion for Removal of Water ~ill be included in the
pay~ent for Bid Item 3/ Earthfill; and 3id Item 4/ Concret~.

spookhill 0~tlet Channel and sediment Basin
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SCOPE

CONSTRUCTION SPECIFICATION

21.- EXCAVATION ':.' -.:..:. _.' .-.

~'-•

The work shall consist of the excavation required by the draw~~gs
and specifications and disposal of the excavated materials.

2. CL~SSIrICATION

Excavation will be classified as co~~on excavation or rock
excavation in accordance ~ith the following definitions or will be
designated 2S unclassified-

Cowman excavation shall be defined as the excavation of all
materials that can be excavated, transported, and unloaded by the
use of heavy ripping equipment and v.'heel tractor-scrapers ,."ith
pusher tractors or that can be excavated and dlli~ped into place or
loaded onto hauling equipment by means of excavators having a rated
capacity of one cubic yard and equipped with attachments (such as
shovel, bucket, backhoe, dragline or clam shell) appropriate to the
character of the materials and the site ~onditions.

Rock excavation shall be defined as the excavation of all hard,
compacted or cemented materials the accomplishment of which requires
blasting or the use of excavators larger than defined for cornmon
excavation. The excavation and removal of isolated boulders or rock
fragments larger thaa .one cubic yard in volmne encount.ered in
materials other\-Jise conforming to the definition of COo"l1on
excavation shall be classified as rock excavation.

Excavation will be classified according to the above definitions
by the Engineer, based on his judgment of the character of the
materials and the site conditions.

The presence of isolated boulders or rock fragments larger than one
cubic yard in size will not in itself be sufficient cause to change
the classification of the surrounding material.

For the purpose of this classification, the following definitions

shall apply:

Hea-
J

ri£E2Eg equipment shall be defined as a rear-mounted, heavy
duty, single-tooth, ripping attachment mounted on a tractor having
a power rating of 200-300 net horsepower (at the flywheel).

21-1
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. '""".' ""neel tractor-scrap'erqshall be.··d~firie·d.as a self-:loading (not
:.... '._:" .: _ ...': ...--::._ elevatingLand~ u.n).o.?_d):~g: s,craper having 'a' struck bowl capacity

'12":' io ya rd,so. : :~:.-. ,__o.'-:-~;'. :... ~. ::~.:~ :'.: .' ~::-:--: ' _.:....:-.~ ..~:.. ... ' :. --... ..
. . .__ - _0 __ • _

of ... : c' 1

••

I.•
0," ...;.

Pusher tractor shall be defined as a track type tractor having a
pQl,.;er rating of 200-300 net horsepov,'er (at the flyvheel) equipped
with appropriate attachments.

3. ~~CL~SSIFIED EXCAVATION

IteT.s designated as "Unclassified Excavation" shall include all
materials encountered regardless of their nature or the manner in
~hich they are removed. IHhen excavation is unclassified, none of
the definitions or classifications stated in Section 2 of this
specification shall apply.

4 BL\STING

The transportation, handling, storage, and use of dynamite and
oteer explosives shall be directed and supervised by a person of
proven experience and ability in blasting operations.

E~asting shall be done in such a way as to prevent damage to the
~ork or unnecessary fracturing of the foundation and shall conform
LO any special requirements in Section 12 of this specification .

5. US!: OF EXCAVATED li.UERIALS

Method I To the extent they are needed, all suitable materials
fro~ the specified excavations shall be used in the construction
of required permanent earthfill or rockfill. The suitability of
materials for specific purposes will be determined by the Engineer.

/ The Contractor shall not waste or otherwise dispose of suitable
excavated materials.

Met~od 2 Suitable materials from the specified excavations may be
used in the construction of required earthfill or rockfill. The
suitability of materials for specific purposes ~ill be determined
by tie Engineer.

6. DISPOSAL OF IrlASTE M..ATERIALS

Method I All surplus or unsuitable excavated materials will be
designated as waste and shall be disposed of at the locations shown
on ::he drawings.

Method 2 All surplus or unsuitable excavated materials will be
designated as waste and shall be disposed of by the Contractor at
sites of his own choosi~g away from the site of the work.
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7. BR~CING AND SHORING

.'7&
~ .~~~.

"

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

Excavated surface"s' too steep to..b.e_.saJeandstable if unsupported

shalJ.-be·supported as' necessary' J:,o safeguard the worK and workmen;"

to prevent~Csllding or"settling :o:r'·th.e:·:.id.J"~cenCground, and to--avoid

damaging existing improvements: :cThe:width of the excavation shall

be increased if necessary to pro~ide space ror sheeting, bracing,

shoring, and other supporting installations. The Contractor shall

furnish, place and subsequently remove such supporting

installations.

••

8. STRUCTURE ?~l) TRENCH EXCAVATION

Structure or trench excavation shall be completed to the specified

elevations and to sufficient length and width to include allowance

for forms, bracing and supports, as necessar;, before any concrete

or earthfill is p13ced or any piles are driven ~ithin the limits of

the excavation.

9. BOR~OW EXCAVATION

\"ben the quanti ties of sui table materials obtailled from speci fied

excavations are insufficient to construct the s?ecified fills,

additional materials shall be obtained from the designated borrow

areas. The extent and depth of borrow pits wit3in the limits of

·the designated borrow areas shall be as directed by the Engineer .

Dorrow pits shall be excavated and finallv dressed in a maImer to
" -

eliminate steep or unstable side slopes or other hazardous or

unsightly conditions.

10. OVEREXCAVATION

Excavation in rock beyond the specified lines a~d grades shall be

corrected by flliing the resulting voids with portland cement

concrete made of materials and mix proportions approved by the

Engineer. Concrete that ~ill be exposed to the atmosphere when

construction is completed shall contain not less than 6 sacks of

cement per cubic yard of concrete. Concrete that will be

permanently covered shall contain not less than 4-1/2 sacks of

cement per cubic yard. The concrete shall be placed and cured as

specified by the Engineer.

Excavation in earth beyond the specified lines and grades shall be

corrected by filling the resulting voids with approved compacted

earthfill, except that, if the earth is to become the subgrade for

riprap, rockfill, sand or gravel bedding, or drainfill, the voids

may be filled with material conforming to the specifications for th~

riprap, rockfill, bedding or drainfill.
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e-- : .-ll.__ -l1EASUREtlENT Al'fD.' PAYr-fENT ~-',,-

For-items of work for.which specific unit prices are established in
the contract ;'-the volUme _of e-ach'type and class c;{ -excavation- ""i thin
the specified pay limits will be measured-and computed to the
nearest cubic yard by the method of average cross-sectional end
areas. Regardless of quantities excavated, the measurement for
pa)~ent will be made to the specified pay limits, except that
excavation outside the specified lines and grades directed by the
Engineer to remove unsuitable material will be included. Excavation
reouired because unsuitable conditions result from the Contractor's
improper construction operations, as determined by the Contracting
Officer will not be included for measurement and payuent.

~eLhod I The pay limits shall be as designated on the drawings.

Me~hod 2 The pay limits shall be defined as follo~s:

a. The upper limit shall be the original ground surface as it
existed prior to the start of construction operations except
that where excavation is performed within areas designated for
previous excavation or fill the upper limit shall be the
modified ground surface resulting from the specified previous
excavation or fill.

• b . The lower and lateral limits shall be the neat lines and graoes
shown on the dra~ings.

••

riethod 3 The pay limits shall be defined as 1011ows:

a. The upper limit shall be the original ground surface as it
existed prior to the start of construction operations except
that where excavation is performed within areas designated for
previous excavation or ~ill the upper limit shall be the
modified ground surface resulting from the specified previous
excavation or fill.

b. The lower and lateral limits shall be the true surface of the
completed excavation as directed by the Engineer.

Method 4 The pay limits shall be defined as follows:

a. The upper limit shall be the original ground surface as it
existed prior to the start of constructio~ operations except
that where excavation is performed within areas designated
for previous excavation or fill the upper limit shall be the
modified ground surface resulting from the specified previous
excavation or fill .
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b::' Theqowerlimit shall be at the bottom surface of the_propo~ed

structure .'
- - - ..

c."The lafera 1 "limi ts shall be IBi"riches outside of the outside

surfaces ·of. the propose~ struct~re or shall be vertical planes

18 inches outside of and parallel to the footings, whichever'

gives the larger pay quantity, except as provided in d, below.

d. For trapezoidal channel linings or similar structures that are

to be supported upon the sides of the excavation without

intervening forms, the lateral limits shall be at the under

side of the proposed lining or structure.

e. For the purposes of the definitions in b, c, and d, above, any

specified bedding or drainfill directly beneath or beside the

structure will be considered to be a part of the structure.

All Met_ods The following provisions apply to all methods of

measurement and payment.

Payment for each type and class of excavation will be made at the

contract unit price for that ty~e and class of excavation. Such

payment will constitute full compensation for all labor, materials,

equipillent, and all other items necessary and incidental to the

performance of the work, except that extra payment for backfilling

overexcavation will be made in accordance with the following

prOVlSlons:

Pa)~ent.for backfilling overexcav3tion, as specified in Section 10.

of this specification, will be made only if the excavation outside

specified lines and grades is directed by the Engineer to remove

unsuitable material and if the unsuitable condition is Dot a result

of the Contractor's improper construction operations as dete~lined

by the Contracting Officer. /

Compensation for any item of work described in the contract but

not listed in the bid schedule will be included in the payment for

the item of work to which it is made subsidiary. Such items and the

items to which they are made subsidiary are identified in Section

12 of this specification.
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. '. 12. ITElfS Or WORK AND CONSTRUCTION DETAIT-S

Items of work to be performed in confornance with this specification
and the cO:cJ.st.ruction det2.i.ls .. are:

a. Subsidiary'Item~ structure Excavation

(i) Thi.s item consists of all excav2.tion required to
construct the concrete chan::el ane. berms as shm-ln
on the dra'N'ings.

(2) suitable channel excavatio~ and berm excavated
material shall be utilized to reconstruct the
channel subgrade and O&M roae.s adjacent to the
sides of the channel, as approved by the Engineer.

(3 ) No separate
excavation.
included in

payment will be mad~ for structure
compensation fo~ this item will be

payment for Bic Ite~ 4, Concrete.

b. §ubsidiar~ Item, Borro~ Excavation

(I) This item consists of all co,,~on excavation
required to obtain fill material not available
from the required excavations to complete the
construction of ·the perma:12~t ',-,'Orks.

The borrow material shall be obtained from the
areas shown on the drawin;s. A license shall De
obtained from the F~ood contrel Distr:i.ct of
Maricopa county to utilize the borrow source.
{contact-Ken Johnsen 506-1501}•

(2 )

(3 ) No separate
excavation.
included in

payment viII be made for bor.row
Compensation for this item will ce

the payment fo= 3id Item 3, Earthfill.

-. Spookhill outlet Channel and Sediment Basin
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1. SCOPE

CONSTRUCTION SPECIFICATION

"':23.- EARTHFILL

The work shall consist of the construction of earth embankments

and other earthfills required by the drawings and specifications.

2. H.ATERIALS

All fill materials shall be obtained from required excavations and

designated borrow areas. The selection, blending, routing and

disposition of materials in the various fills shall be subject to

approval by t~e Engineer.

Fill Daterials shall contain no sod, ~rush, roots or other

perishable materials. Rock particles larger than [he maximum size

specified for each type of fill shall be removed prior to compaction

of the fill. .

The types of materials used in the various fills shall be as listed

and described in the specifications and drawings.

3. F01.Th'"DATION PREPARATION

.,~. Foundations fOI: earthfill shall be stripped to remove vegetation

and other unsuitable materials or shall be excavated as specified.

Except as otherwise specified, earth foundation surfaces shall be

graded to remove surface irregularities and shall be scarified

parallel to the axis of the fill or otherwise acceptably scored and

loosened to a minimvm depth of 2 inches. The moisture content of

the loosened material shall be controlled as specified for the

earthfill, and the surface materials of the foundation shall be

compacted and bonded ~ith the first layer of earthfill as specified

for subsequent layers of earthfill.

Earth abutment surfaces shall be free of loose, uncompacted earth

in excess of two inches in depth normal to the slope and shall be

at such a moisture content that the earthfill can be compacted

against them to effect a good bond between the fill and the

abutments.

Rock foundation and abutment surfaces shall be

materials by hand or other effective means and

standing water when fill is placed upon them.
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outcrops in earth foundations forearth£ill) except in dams and
. other. st~tictures ·designed.to..:::'restra{ri the movement 'of water ,shall'

. ".~ ...·.0;. ,.notrequire, special tre:a.tm.enL..if they do not interfere wi th
; ".~=.' ·'::'com:pac,tiono:fthefou.ri·da'tioii:·~nd--iiiftial layers of "the fill or the

.,' .. :""'bor::d betT,.,7een the folindation·.and the' fill .
.. ~.

Foundation and abutment surfaces shall be not steeper than 1
horizontal to 1 vertical unless otherxise SpeCl!led. Test pits or
other cavities shall be filled with compacted earthfill conforming
to the specifications for the earthfill to be placed upon the
fCW1dation.

4 . PL';CEtfENT

Fill shall not be placed until the required excavation and
foundation preparation have been completed and the foundation has
been inspected and approved by the Engineer. Fill shall not be
placed upon a frozen surface, nor shall snow, ice, or frozen
ill~terial be incorporated in the fill.

Fill shall be placed in approximately horizontal layers. The
thickness of each layer before compaction scall not exceed the
maximlli~ thickness specified. Materials placed by dumping in piles
or ~indrows shall be spread uniformly to not Dore than the specified
thickness before being compacted. Hand compacted fill, including
fill compacted by manually directed pO',ler tar:::per-s, shall be placed
in layers whose thickness before compaction does not exceed the
maxi~l~D thickness specified for layers of fill cOQpac~ed by manually
directed power tampers.

Adjacent to structures, fill shall be placed in a manner which will
prevent damage to the structures and will allow the structures to
assume the loads from the fill gradually and uniformly. The height
of the fill adjacent to a structure shall be increased at
approximately the same rate on all sides of the structure.

Eartbfill in dams) levees and other structures designed to restrain
the movement of water shall be placed so as to meet the following
additional requirements:

a. The distribution of materials throughout eacb zone shall be
essentially uniform, and the fill shall be free from lenses,
pockets, streaks or layers of material differing substantially
in texture, moisture content, or gradation from the surrounding
material.

b. If the surface of any layer becomes too bard and smooth for
proper bond with the succeeding layer) it shall be scarified
parallel to the axis of the fill to a depth of not less than
2 inches before the next layer is placed.

SCS-NEH-20 4/12/84
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c. The top surfaces of embankments shall be maintained'
,.approxima tely level"during constru~tion,'except that a cro";;'n or
.eros so.s lope of approximately~'i per·cent. shalf. be .maintained:-io ~~-: .
inS~re effective drai~~g~:a~d~x~ept~sotherwise specified'~

: fo~ dra:lnf1.11 or' sectional zones'.:' .

d. Dam emban~TIents shall be constructed in continuous layers from
abutment to abutment except where openings to facilitate
construction or to allow the passage of stream flow during
construction are specifically authorized in the contract.

e. EmbanYBents built at different levels as described under (c)
or (d) above shall be constructed so that t~e slope of the
bonding surfaces between embanlooent in place and emban~~eDt to
be placed is not steeper than 3 feet horizo~tal to 1 foot
vertical. The bonding surface of the emban~~ent in place shall
be stripped of all material not meeting the requirements of

this specification, and shall be scarified, ~oistened and
recompacted ~hen the new fill is placed against it as needed to
insure a good bond with the new fill and to obtain the specified
moisture content and density at the contact of the in place and
ne\-l fills.

CO~lROL OF MOISTt~ CONTENT

During placement and compaction of fill, the moisture content of the
mat~rials being placed shall be maintained within the specified
range:

The application of water to the fill materials shall be accomplished
at the borrow areas insofar as practicable. Water may be applied
by sprinkling the materials after placement on the fill, if
necessary. Uniform moisture distribution shall be obtained by
disking.

Material that is too ~et when deposited on the fill shall either be
removed or be dried to the specified moisture COD[ent prior to
comoaction.

If the top surface of the preceding layer of compacted fill or a
foundation or abutment surface in the zone of contact with the fill
becomes too dry to permit suitable bond it shall either be removed
or scarified and moistened by sprinkling to an acceptable moisture
content prior to placement of the next layer of fill.
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~"Ea"rttifi1 r.:sha 1.1- be compacted '..:a c-c6-rding- to'· thefo~lo''''i._~.g reqti,~ ~~ol!lents ..
o' - :for the class of compacti~n~~pec~fied:

· '

~".,~'-. -

6. '. COMPACTION -:..1". :~"." •

tla~s A compaction. Each lay~r of fill shall be compacted as
necessary to make the density of the fill ~atrix not less than the
minimum density specified. The fill matrix is defined as the
portion of the fill material finer than the maximum particle size
used in the compaction test method specified.

Class B compaction. Each layer of fill shall be compacted to a mass
density not less than the minimum density specified,

Class C compaction. Each layer of fill shall be compacted by the
specified number of passes of the type and ~eight of roller or
other equipment specified, or by an approved equivalent method.
~ach pass shall consist of at least one passage of the roller wheel
or drum over the entire s~rface of the layer.

Fill adjacent to structures shall be compacted to a density
equivalent to that of the surrounding fill by means of hand tamping
or manually directed pOirier tampers or plate vibrctors. Unless
other~ise specified, heavy equipment including backhoe mounted
po~er~ampers, or vibrcting compactors and man~ally directed vibrati~g

rollers, shall not be operated within 2 feet of any structure.
Towed or self-propelled vibrating rollers shall not be operated
~ithin 5 feet of any structure. Compaction by means of drop weigh~s

operatin~ from a crane or hoist will not be per~itted.

The passage of heavy equipment will not be allowed: (1) over east
in-place conduits prior to 14 days after placement of the concrete;
(2) over cradled or bedded precast conduits prior to 7 days after
placement of the concrete cradle or bedding; or (3) over any type
of conduit until the backfill has been placed above the top surface
of the structure to a height equal to one-half the clear span width
of the structure or pipe or 2 feet, whichever is greater.

Compacting of fill adjacent to structures shall not be started until
the concrete has attained the strength specified in Section 10 for
this purpose. The strength will be determined by compression
testing of test cylinders cast by the Engineer for this purpose and
cured at the work site in the manner specified in ASTM Method C 31
for determining when a structure may be put into service.
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wilen the required strength of' the co·ncret.t:: is_ not specified as
descr{be'd"ab~";e-"'co'm'pact{on of fill adjace'nt to structures shall not
be started. until~_the·following _time .intervals have. elapsed after.
piaceme'nt:' of ·the. concrete.:-' .. - -., .__ .-._.-..:.. -..... -- -- ---' ..

. . ': . :. ; ..

<..•

Retaining walls and counterforts
(impact. basins)

walls backfilled on both sides
simultaneously

Conduits and spillway risers, cast
in-place (with inside forms in place)

Conduits and spillway risers, cast-in
place (inside forms removed)

Conduits, precast, cradled

Conduits, precast, bedded

Cantilever outlet bents (backfilled)
both sides simultaneously)

7. REWO~XING OR P~MOVAL A~~ P~PLACEMENT OF DEFECTIvL FI1L

Time Interval

14 days

7 days

7 days

14 days

2 days

1 day

3 days

•..~/

Fill placed at densities lOher than the specified minim~~ density
or at moisture contents outside the specified acceptable range of
rr.oisture content or otherwise not conforming to t~e requirements
of the specifications shall be reworked to meet the requirements
or removed and replaced by acceptable fill. The replacement fill
and the foundation, abutment and fill surfaces upon hnich it is
placed shall conform to all requirements of this specification for
foundation preparation, approval, placement, moisture control and
compaction.

8. TESTING

During the course of the work, the Engineer will perform such tests
as are required to identify materials, to determine compaction
characteristics, to determine moisture content, and to determine
density of fill in place. These tests performed by the Engineer
....'ill be used to verify that the fills conform to the requirements
of the specifications. Such tests are not intended to provide the
Contractor with the information required by him for the proper
execution of the work and their performance shall not relieve the
Contractor of the necessity to perform tests for that purpose .

23-5

SCS-NEH-20 4/86



·............
': ..•

•

.....;,,:....

9.

Densities of fill requ~rlng Class A compaction will be determined
'by the En~i~ierin~ccdrdancewith~Asnl Method'D l556,D 2167, D 2922··
or.D 2937 except that the volume an9.m?ist weight of included rock'
P.?J.t.i~·i~:s~rar:ger.·.t~aq.t.ho.~.~u~~~rLI!.~tg.(;C9Ppa~tion test meJhod ._ . . .. _
specified for· the type of fiil will be determined and deducted from .
the .voluIne and moist weight of the total sample prior to computation
of density or if using the nuclear gauge; added to the specified
density to bring it to the measure of equivalent composition for
comparison. The density so computed will be used to determine the
perce~t compaction of the fill matrix. Unless otherwise specified,
moisture content will be determined by one of the following methods:
ASTM Method D 2216 or D 3017.

For items of work ror which specific lL"1it prices are established in
th~ contract, the volume of each type and compaction class of
earthfill within the specified zone boundctries and pay limits will
be measured and ccmputed to the nearest cubic yard by the method of
averag~ cross-sectional end areas. Unless otherwise specified, no
deduction in volume will be made for embedded conduits and
appurtenances.

The pay limits shall be as defined below, with the further provlslon
that earthfill required to fill voids resulting fro~ overexcavation
of the foundation, outside the specified lines and grades, will be
included in the measurement for payment only ;"here such
overexcavation is directed by the Engineer to reQove unsuitable
Q2terial and where the unsuitable condition is not a result of the
Contractor I s improper construction operations as detel.wined by the
Contracting Officer.

Method 1 Th~ pay limits shall be as designated on the drawings.

Method 2 Th{ pay limits shall be the measured surface of the
foundation when approved for placement of the fill and the specified
neat lines of the fill surface.

Method 3 The pay limits shall be the measured surface of the
foundation when approved for placement of the fill and the measured
surface of the completed fill.

~ethod 4 The pay limits shall be the specified pay limits for
excavaLion and the specified neat lines of the fill surface.

Method 5 The pay limits shall be the specified pay limits for
excavation and the measured surface of the completed fill.
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Method 6 Payment for each type and compaction class of earthfill
/-. - . - -".' '.", "will be made at the: contract unit"price for that type and compaction

: '. ,,;,~_.~:,_ :, : clas s or fill. _Such payment will cons ti tute' full- compensation for
._cc, :._ :.:~;.:~~, ~_ all ,labor, 'materials, ,equipmen't .and all other.. items .. neces~;"ary _and,

, 'incidental to the performance of'the work.'::'"'" "

Method 7 Payment for each type and compaction class of earthfill
will be made at the contract unit price for that ty~e and compaction
class of fill. Such payment will constitute full compensation for
all labor, materials, equipment and all other items necessary and
incidental to the performance of the work, except fu~nishing,
transpcrting, and applying water to the fo~~dation and fill
materials. Water applied to the foundation and fill materials will
be measured and pay~ent will be made as speciiiej in Construction

Specii:cation 10.

All Me~~ods The following provisions apply to all methods of
measu~e~ent and payment. Compensation for any item of work
descriJed in the contract but not listed in the bid schedule will be
i~clud~d in the payment for the item of work to ~hich it is made
subsidiary. Such items and the items to which they are made
subsid~QL~ are identified in Section 10 of this specification .

••
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TTEHS OF 'rWRK AND CONSTRUCTION DETAILS --.

Items of work to pe performed in conformance with this specificatio~ and the
con~!:£~c!:io~.·detailsare;'

a. Bid Ttem 3, Earthfill

(1) This item consists of placing and compacting all earthfill for
the left O&M road and ditch as shown on the drawings.

(2) Borrow for earthfill shall be obtained from the area shown on
the dra,vings.

(3) The maximum size of rock placed in the fill shall be six (6)
inches.

(4) ?he maximum thickness of a layer prior to co~?action shall be
nine (9) inches.

(5) The fill material shall contain sufficient moisture that when a
small portion is taken in the hand and squeezed, it remains
intact when released and does not leave free water on the palm of
the hand, and it will not ribbon or plastically deform under hand
pressure.

(6) Section 6, COMPACTTON, class C shall apply. Lach layer of fill
shall be compacted with a minimum of four (4) passes over the
entire surface by rubber tired equipment having a minimum Itleight
of 25 r OOO pounds or approved equivalent method.

•• (7 ) Section 9, NE.!'>.SUREHENT AND PAYMENT, will inc::"uc.e compensa·tion for
subsidiary Items Water, pollution control, Removal of Water,
Borrow Excavation and structure Backfill.

b. subsidiary Item, structure Backfill

(1) This item consists of all fill adjacent to the new channel
concrete walls as shown on the drawings.

(2) Borrow for structure backfill shall be obtained from the area
shown on the drawings. /

(3) The maximQm size of rock placed In the backfill shall be four (4)
inches.

(4) The maximum thickness of a layer prior to compaction shall be six
(6) inches.

(5) The backfill material shall contain sufficient moisture such that
when a small portion is taken in the hand and squeezed, it
remains intact when released and does not leave free water on the
palm of the hand.

(6) section 6, COMPACTION, class c shall apply. Each layer of fill
shall be compacted with a minimum of three (3) cornplete passes
over the entire surface area using n1anually directed power
tampers or plate vibrators having a minimw:L rated capacity of
3400 pounds per blow.

Spookhill outlet Channel and sediment Basin
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( 7) section 9, MEASURElvI..ENT AND PAYMENT, the work will not be
r.\easured, . no se9arate -payment ",ill be made for this item.
Compensation for this work will be lncluded in Bid Item 3,
Earthfill~

'.~' .

spookhill outlet Channel and sediment Basin
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CONSTRUCTION SPECIFICATION

-24. DRAINFILL.~-._-·.·p'

••

..,

1.' SCOPE

The work shall consist of furnishing, placing and compacting
drainfill req~ired in the construction of structure drainage

systems.

2. tLt>,TERIALS

tiethod 1 Drainfill materials shall conform to the requirements of
t~atericl Specification 521. At least 30 days p~ior ~o delivery of
the materials to the site the Contractor shall inform the
Contracting Officer in writins of the source from which he intends
to obtain them. The Contractor shall provide the Engineer free
access to the source for the purpose or obtaining saw0les for

tes~ing.

Method 2 Drainfill materials shall be sand, gravel, or crushed
stone or mixtures thereof obtained from the specified sources.
They shall be selected as necessary to avoid the inclusion of
organic matter, clay balls, excessive fine particles or other
substances that would interfere with their free-draining properties .

3. BASE PP~PAR).TION

Foundation surfaces and trenches shall be clean and free of organic
matter, loose soil, foreign substance, and standing water when the
drainfill is placed. Earth surfaces upon or against which
drainfill will be placed shall not be scarified.

4. PLACEMENT

Drainfill shall not be placed until the subgrade has been inspected
and approved by the Engineer. Drainfill shall not be placed over or
around pipe or drain tile until the installation of the pipe or tile
has been inspected and approved.

Drainfill shall be placed uniformly in layers not more than 12
inches deep before compaction. \fuen compaction is accomplished by
manually controlled equipment, the layers shall be not more than 8
inches deep. the material shall be placed in a mailller to avoid
segregation of particle sizes and to insure the continuity and
integrity of all zones. No foreign materials shall be allowed to
become intermixed with or otherwise contaminate the drainfill.

Traffic shall not be allowed to cross over drains at random.
Equipment crossovers shall be maintained, and the number and
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'" _.•:~~~7'-=--_~.>.. Jocation', of ·such.. tro'ssoyers shall-beesta'bl{shed and approved prior
'.'. -..... ----.--.:~ .... ~.~. t.o"tne-.beginnin·g: oCdrainfi"ll·:placement:· Each--crossover shall be -

'-'-:'cfeaned 'of:all .coptaminating materials and shall be inspected and
. approved by'the Engineer before additional drainfill is placed.

Any damage to the foundation surface or the sides or bottoms of
trenches occurring during placement of drainfill shall be repaired
before drainfill placement is continued.

The upper surface of drainfill constructed concurrently with
adjacent zones of earthfill shall be maintained at an elevation at
least one foot above the upper surface of the adjacent fill.

Drairrfill over or around pipe or drain tile shall be placed in a
illa~~er to avoid any displacement in line or grade of the pipe or
tile.

•••••

Drainfill shall not be placed adjacent to structures until the
concrete has attained the strength specified in Section 9 of this
specification. The strength shall be determined by compression
testing of test cylinders cast by the Engineer for this purpose and
cured at the work site in the manner speCified in ASTM Method C 31
for determining when a structure may be put in service.

h~en the required strength of·the concrete is Dot specified as
described above, placement of drainfill adjacent to structures
shall not be started until the following item intervals have elapsed
after placement of the concrete.

Structure

Retaining walls and counterforts
(impact basins)

Walls backfilled on both sides
sim'..lltaneously

Conduits and galleries, cast
in-place (with inside forms in place)

Conduits and galleries, east
in-place (inside forms removed)

Conduits, precast, cradled

Conduits, precast, bedded

Cantilever outlet bents backfilled on
both sides simultaneously

SCS-NEH-20

Time Interval

14 days

7 days

7 days

14 days

2 days

1 day

3 days
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The moisture content of drainfill materials shall be controlled as

speci(ied _'in Section 9. Ttihen -t·h·~ '-addi tion' of water is required, it

shall b~-~·-~pp·lied in such a' waY·~-'5:to-··av-oid excessiv~ .....etting to

- adjacent-earth fill. Except ~s -sp~cified in Section 9, control of

moisture content will not be r~qu{~ed.

~•
5.

6.

COtITROL OF nOISTURE

CO~iPACTION

Drai~£ill shall be compacted according to the following requirements

for tbe class of compaction specified:

CIa s s A cor"E2 ction.
relative density of
Hetbd D L,254.

Eacn layer of drainfill sh211 be corop2cted to c

not less than 70 percent 2S determined by ASTI1

Class I compaction. Each layer of drainfill shall oe compacted by

at least 2 passes, over the entire surface, of a steel-drum

vibrating roller weighing not less than 5 tons and exerting a

vertical vibrating force of not less tban 20,000 pounds at least

1200 times per minute, or by an approved equivalent method.

Class II comDaction. E.:>.ch layer of drainfill shall be compacted by

one of the folloYing methods or by an approved equivalent method:

•• a . At least 2 passes, over the entire surface, of a pneumatic

tired roller exerting a pressure of not less than 75 pounds

per square inch. A pass is defined as at least one complete

coverage -of the roller >:heel, tire or drum over the entire

surface of the layer.

b. At least 4 p3sses, over the entire surface, of the track of a

crawler-type tractor weighing not less than 20 tons.

c. Controlled movement of the hauling equipment so that the entire

surface is traversed by not less than one tread track of the

loaded equipment.

Class III compaction. Ho compaction will be requ~red beyond that

resulting from the placing and spreading operations.

Trlhen compaction other than Class III compaction is specified

materials placed in trenches or other locations inaccessible to

heavy equipment shall be compacted by means of manually controlled

pneumatic or vibrating tampers or by approved equivalent methods.

Hea'r! equipment shall not be operated ~iLhin 2 feet of any

structur~. Vibrating rollers shall not be operated within 5 feet

of any structure. Compaction by means of drop weights operating

from cranes or hoists will not be permitted.
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.r~. '7.' TESTING

e-.:.-'· ,,--,<-,:--, :-The- E;gineer' h;ill perfO'-riD -su'ch-,tests 'as 'are' 'required to verify that
.. -, .. , .. ", -.-' the .drai~fill' rna teri"aE '~arid' the'-drairifill' in' ulace -m-eef"the

_requirements of_ the specifications. _,These ,te~ts are not intented
to provide the Contractor"with information he needs to assure that
the materials and workmanship meet the requirements of'the
specifications, and their performance will not relieve the
Contractor of the responsibility of performing his own tests for
tha t purpose.

8. ~AS1JREMENT AND PAY:riENT

For items of work for ~hich specific unit prices are established in
the contract, the volume of drainfill wi thin the neat lines sho...m
on the drawings will be measured and computed to the nearest cubic
yard. ~f.~ere the Engineer directs placement of drainfill outside the
neat lines to replace unsuitable foundation material, the volume of
such drainfill will be included, but only to the extent that the
unsuitable condition is not a result of the Contractor's improper
construction operations as determined by the Contracting Officer.

••
Pa)Went for drainfill will be made at the contract unit price for
each type of drainfill, complete in place. Except as otherwise
specified in Section 9, such pa)~ent will constitute full
compensation for all labor, materials, equipment and all other items
necessary and incidental to the performance of the work.

COillpensation for any item of work described in the contract but not
listed in the bid schedule will be included in the paywent for the
item of work to which it is made subsidiary. Such items and the
i terns to ,,,hich they are made subsidiary are identified in Section 9
of this specification.

24-4
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CONSTRUCTION SPECIFICATION

... - ..:

31. .. CONCRETE-·~ ..._-:..-_.. _
- .-, -

_0 ••

1. SCOPE:'::

The work shall consist of furnishing, forming, placing, finishing
and curing portland cement concrete as required to build the
structures designated in Section 26 of this specification.

2. fiATERIALS

Portland cement shall conform to the requirements of Material
Specification 531 for the sp~cified type. One brand only of any
type of cement shall be used in any single struccure as defined in
Section 26.

~~regates shall conform to the requirements of Material
Specification 522 unless otherwise specified. The grading of coarse
aggregates shall be as specified in Section 26.

Water used in mixing or curing concrete shall be clean and free from
injurious amounts of oil, salt, acid, alkali, organic matter or
other deleterious substances.

Air entraining admixtures shall conform to the requirements of
Material Specification 532. If air-entraining cement is used, any
additional air-entraining admixture shall be of the same t)pe as
that in the cement.

P02z01an shall conform to ASTM C618, Class F, except the loss of
ignition shall not exceed 3.0 percent.

Water-reducing! set-retarding admixture shall conform to the
requirements of Material Specification 533.

Shear plates shall conform to the requirements of Material
Specification 581 for structural quality or corr~ercial or merchant
quality steel. Structural quality shall be used if specifically
designated in the drawings or specifications.

Preformed expansion joint filler shall conform to the requirements
of ~aterial Specification 535.

~aterstops shall conform to the requirements of Material
Specifications 537 and 538 for the specified kinds.

Curing compound shall conform to the requirements of Material
Specification 534.

31-1
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3. CL~SSES Of CONCRETE

-"-=-=-Met.hod 1-:'· Concrete--shaTr:be -classified according to- the- --. __ :.-._c".·,,:-?--.c..-..

required compressive· ~trength.The·strengthof the concrete at
28 days shall equal or exceed the Minimum Compressive Strength
at 28 days tabulated belo~ for the class of concrete specified.

Class of Concrete

MinimulTI
Compressive Strength

at 28 days (psi)

5000
4000
3000
2500

5000
4000
3000
2500

Method 2 Concrete shall be classified as follo~s:

Class of
Concrete

\;1 a ter Content
(gallons/bag)

Ceme'lt Content
(bag/cu. yd.)

4, AIR CO~lENT &~ CONSISTENCY

5000X
4000X
3000X
2500X

5
6
7
8

7
6
J

4-1/2

Unless other~ise specified the air content (by volume) of the
concrete at the time of placement shall be:

_.Maximum Size Aggregate Air Content (%)

3/8 inch to 1/2 inch
Over 1/2 inch to 1 incb
Over 1 inch to 2-1/2 inches

6 to 9
5 to 8
4 to 7

The consistency of the concrete shall be such as to allow it to be
worked into place without segregation or excessive laitance. Unless
otherwise specified, the slump shall be :

Slump (inches)

2 + 1/2
3 + 1/2

4 ± 1

T)~e of Structure

Massive sections, pavements, footings
Hea'Tj beams, thick slabs, thick walls

(o'Jer 12 in.)
CollliT.ns, light beams, thin slabs, thin

walls (12 in. or less)

31-2
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5. DESIGN OF THE CONCRETE MIX

Method 1 The Contractor will be responsible for the design of the-:-·

concrete mixtures. At least 5 days-prior to any placement of ~-:::.:._, -:~:.-:. - .,.

concrete he shall furnish the Cont"racting Office'r a statement' of the

materials and mix proportion (including admix·tures, if any} he

intends to use for each specified class of concrete. The statement

shall include evidence satisfactory to the Contracting Officer that

the materials and proportions selected will produce concrete of the

quality, consistency and strength specified.

The materials and proportions so stated shall constitute the "job

mix". After a job mix has been designated, neitter the source,

character or grading of the aggregates nor the ty?e or brand or

quant.ity of cement or admixture shall be changed ;,;ithout prior

notice to the Contracting Officer and establishment of a new job

mix supported by evidence, as required for the initial job mix, that

the proposed new materials and mix proportions will produce concrete

of the quality, consistency, and strength specified.

wilen specified, a water-reducing, set-retarding admixture shall be

used. When conditions are such that the temperature of the concrete

at the time of placement is consistently above 75°F, a water

reducing, set-retarding admixture may be used, at the option of the

Contractor. The cement content shall be the same as that required

in the mix without the admixture.

The use ,of calcium chloride or other accelerators or antifreeze

compounds will Dot be allowed.

Before placing concrete containing a water-reducing, set-retarding

admixture, the Contractor shall furnish test results satisfrtctory to

the Contracting Officer showing that its performance in the job mix

meets the requirements/of Material Specifications 533, Section 4.

When specified, mixes that include fly ash as a partial substitution

for portland cement shall be based on absolute volume with a maximum

substitution of 20 percent.

Method 2 At least 35 days prior to any placement of concrete the

Contractor shall inforw the Contracting Officer in writing of the

source and grading of aggregates and the brand and type of cement

and the brand and type of admixture, if any, he proposes to use for

each class of concrete, and shall furnish test results or other

evidence satisfactory to the contracting officer that the proposed

materials meet the requirements of the specifications.

\{hen acceptable sources, types and gradings of aggregates are

designated in the contract, test results or other data to verify

that the aggregates meet the specification will not be required.

Grading will be tested at the site.

31-3
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c..v.

Job mix proportions and batch \"eigbts will be determined by tbe
E3gineer. During tbe course of the work, the Engineer ~ill adjust
~he job mix proportions "and batch weights ,vhenever necessary.

After the job mix has" been designated, neither the·source, character
or grading or the aggregates nor" the type or brand ofce::nent or .
ad~ixture shall be changed without prior notice to the Engineer.

If such changes are necessary, no concrete containing such new
or altered materials shall be placed until t~e Engineer has
designated a revised job mix.

~~eQ specified, a water-reducing, set-retardlcg admixture shall
~e used. l,.fDcll conditions are such t!:latU::e t2m'Je::ature of the
cc~cr2te at the tilDe of placement is consistently above 75°I, a
\l3.:.er-reoucing, sec-retarding adiaixture GJay :::e used, at the O;,ytiCl
of the Cont~actor. The cement content sha~l be the same as that
required in the mix without the admixture.

Tbe use of calcil2JJl chloride or otber acc~lerators or ant.ifreeze
CGCDounds will Got b~ allowed.

~ilen it is anticipated that d '",ater-reduci;2s, s~t"r~carclDg

3.cmixture will be used, the Contractor st.all :.fuI"::l-Lsh tot~e EngiIl,~er

a sample of t.he adDJixture he proposes to use suffir~ient for the
t~sts required by ~aterial Specification 533, Section 4. Conc~ete

containing the admixture shall not be placed un~il test results have
been obtaineJ showing that itsperfop~ancc in t~e jcb wix meets the
requirements of Material Specification 533, Section 4.

nSPECTING Alill TESTING

During the course of the work, the Engineer will perform such
tests as are required to assure the concrete meets the contract
r~quirements. Tests performed by the Engineer are not for the
purpose of providing the Contractor with to.e information required
for proper work execution and performa~ce and shall not reli~vc the
Contractor of the necessity to perform tests for t~at purpose.

The following tests ~ill be perfOITIed by tbe methods indicated:

Test

Sampling
SlUffip Test
Ai.r Cont2nt
Compression Test Specimens
Compressive Strength
Uni t r,Yeight

31·-l,

Metbod
(ASTM Designation)

C 172 1./
C 1.',3 Jj
C 231 1./ or C 173 l/
C 31 l~, C 42 or C 634 2/
C 39 ,'2.' or C ~2

C 138
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~/ Test of a portion of a batch may b~ made on samples

re?r~sentativeof that portion fo~ ~ny of the following

pUrrJoses: .'

(1) Detenmining uniforwity of the batch.

(2) ChEcxing cOillpliance ~ith require~ents fur slump and air

content 'ihen the b~tch is disch.?rged over aD. extended

period cf time.

(3) Checking cOffipli3nce of the concLete ~ith the s?ecific3tions

(,'hen tile ,.,'[tole aITlount being placed in ;1 soall strnct.u:::e, or

a distinct portion of a larg~r structure, is le3~ than

:full bat,.::n .

..'0J." ec.ctl streneth test of speCime!1S marie 3.cccrd'..ng to ASn1

Je3ig~3tion C 39 ~r C 684, t~r2e (3) st2n~~rd test specim~lls

shall be made. Th~ test r~sult shall be the average of th~

str~ngtb of the three (3) specimens, exc~p~ t~ac if one (1)

3?~cimen in the test shows manifest 2vidence of improper

s2~pling, ~olding or testing, it shall be discarded and the

s~rengths of the recaining two (2) speci@e~s shall be aver~g2d.

Sioald liJore tha-.:l one (1) specimen rep:ceseuti;}g 3 test sho',?

such defects, the entire test shall be discarded.

~.

7.

The Ensineer scall have fr2~ entry to the planL ~~d ~quip~ent

£1.,~cGishinb concr~te under the contract. P.co?er fac:i liti2s shall

b~ p:-o..,~ided for tl1e E:J.gineer to inspect materiJls, eqlli_pment

and p=ocesses, to obtain samples of the concrete. All tests

and inspect{ons will be conducted so'as not to interfere

ululecessarily with the manufacture 2nd delivery of the concrete.

F...AND~niG ASD li£;~2U~ZM:S£il OF HATERIALS

Aggregates shall be stored or stockpiled in such a man.ner th'lt

sepa~aLioll of coarse and fine particles of each size ~ill be avoided

and t.hat various sizes will not become intermixed before

proportioning. Methods of handling and transporting aggregates

shall be such as to avoid contamination, excessive breakage,

segr~g3tion or degradation, or intermingling of various sizes.

Scales for welgnlng aggregates and cement shall be beam type o~

s9ringlesr dial type. They shall be accurate within 1 percent

uJJ.der operating conditions. All exposed fulcrtl.:ns, clevises and

similar working parts of scales shall be kept clean.

The quantities of cement and azgregates in each batch of concrete,

25 i~dicated by the scales, shall be within ti2 following percentage

of the £equired batch weights:

I.e

SCS-}fEH-20

Cement
c-\ggreg3tes

plus or m~nus 1.0 percent
plus or m~~us 2.0 percent
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Measuring tanks.for mixing water shall be of adequate capacity
to furnish the maximum amount of mixing water required per batch and
shall be equipped with outside taps and valves to proviae for
~heckinRtheir calibration ~~less-other means are provided for
.~~~~~l~ 3?d accurately cet~r~in~ng the.~mount OI water in the tank.

. .

Except as othen.lise provided' In Section 8, ce~ent and
aggregates shall be measured as follows:

Cement shall be measured by weight or in bags of 94 Ibs. each.
\'.'b.en cement is measured by \'ieight, it shall be ';.;eigbed on a
scale separate from that used for other mate~ials, and in a
hcpper entirely free and independent of the hcpper used for
""eiziing the aggregates. w11en cement is meas\Eed in Dags, no
fraction of a bag shall be used unless ~ei6n~c.

Ag~re~ates shall be measured by weight. Mix pro?ortiocs shall be
based Oll saturated, surface-dry weights. The batch weight of eact
aggregate shall be the required saturated, surf2c2-dry ~eight

corrected by the weight of surface moisture it cO!ltains.

M~xi~g water shall consist of water added to the batch, ice added to
the beech, water occurring as surface moisture on ~be aggregates and
,iate~ introduced in the form of admixtures. ~ht aJjed water shall
be ~easured by ~.ieight or volume to an aCCUr2.Cj of 1 pe:r:cent of the
required total mixing ~a~er_ Added ice shall b~ ~e3su:r:ed by wei 6ht.
Wash '""ater shall not be used as a pOj:tion of the mixin?, ~iater for
succeeding batches.

~. 2c1;1Jixture . shall be measured by \.;eight, and paste or liquid
admix~ures by.weight or volume, within a limit oI accuracy of 3
percent.

8. 11IXERS AND MIXING

Mixers and mixing shall be in accordance with recommended standards
set forth in ACI 304, some specific interpretations of which are
stated belm¥.

Concrete may be furnished by batch mixing at the site of the work or
by ready-mix methods.

Mixers shall be capable of thoroughly IDlxlng the concrete
ingredients into a Q~iform mass within the specified mixing time end
of discharging the mix ~ithout segregation. Each mixe~ or agitator
shall bear a manufacturer's rating plate indicating the rated
capacity and reco~nended speeds of rotation, 2nd shall be operated
in accordance ''''i th these recommendations .

31-6
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Concrete shall be uniform and thoroughly mixed when delivered to

.the forms. VariatioIls in slump of more than 1 inch within a batch

will be cons:i.dered evidence. of i'nadequate rnix'ing and shall be

corrected. bychanging:.batching_proced1Jres" increasing aixing time,

cbanging mixers or other means. Mixing ti~e shall be within the

liQits specified below unless the Contractor demo~strates by mixer

periormcnce tests that adequate uniforillity is obtained by different

tirues of mixing.

No mixing water in excess of the amount called for by the job mix

shall be added to the concrete during mixing or hauling or after

arrival at the delivery point. If less w!ter than the design

;naxi;;Jum "later-cel'lent ratio has been incorporated in tbe tatch, ",at.er

to cOii2!'ensate :for up to a one (1) inch loss in sllliilp :nay be added,

'!P :'0 tbe design ma:<iCiJil.';) '.later cement ratio. Ihthholc1ing some of

th~ ~ixing 1-,1ater lilitil the concrete .H:::-iv:,:s on ttc ,job) then aodi'J.g

the ~emaining ~ater and tur~ing the mi~er 30 Tevolutions at mixi~?,

sp,=ed may overcome trans)orting conditions. Vnen loss of slu.mp Ol:"

wor~ability cannot be offset by tbese ~easures, co~~lcte mixing

shail be performed On tbe joe using centrally d~J oatch2d materials,

or by on site batching and mixing.

Batcu mixing at the site. For concrete mixed at the site of the

'.jork with paving mixers 0:::- stationary cO::lstructico. mixr::rs, tb.e t l:De

of :;]ixing after all cement and aggregaL':s are i!1 the ici:(er dnlli,]

shall be not less than 1-1/2 minutes. The Datch shall be so cna:::-3eu

into the mixer that some water will enter in adVBcce of the cemen~

and aggregates and all mlxlng water shall be introduced into tbe

d~um before one-fourth of the mixing time has elapsed.

Co~t~ols shall be provided to insure tbat the batch cannot be

discharged until the required time hcts elapsed.

/' .
If truck mixers are used, the requlrements below for truck mixers

and truex-mixed concrete shall apply.

Vol~~etric batching and continuous mixing at t~e site. Unless

otjerwise specified, voltillietric batching and continuous mixing at

t~e construction site will be permitted. The batching and mixieg

equipment shall conform to the requireDents of ASTM Specification

C 685 and shall be demonstrated prior to place~ent of concrete, by

tes~s with the job mix, to produce concrete meeting the specified

proportioning and uniformity requirements. Concrete made by this

met!lod shall be produced, inspected, and docu.rZlented in conformance

with Sections 6, 7, 3, 13, and 14 of ASTM Specification C 685.

Ready-mixed concrete. Ready-mixed concrete shall be mixed a~1d

delivered to the site of the work by one of the follo~ing methods:

a. Truck-mixed concrete--Mixed completely in a truck mixer.

31-7
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b.

c.

Shrink-mixed concrete--Mixed partially in a stationary mixer,
anJ tile mixing completed in a truck mixe-c .

Central-mixed concrete--completely,in a stationary mixer and
the mixed concrete transported to the point of delivery in a
truck agitatior or in a truck mixer operating at agitating
spe2d or in nonagitating equipment.

•

•

Truck Gix~rs and agitators shall be equipped with revolution
counters by which the nlL'T!ber or revolutions or the GrL:£) or blades
may be readily verified.

~~en re5dy mixed concrete lS furnished, the Contrac~or snaIl furnisn
the Zn~~~eer a stat2~len~-cf-delivery ticket sho~i2g the ti~e of
loadiug~ the revoltltion counter re2ding at ~h~ t~~e of loadi3g and
the quan~ities of materials used for each load of coner_te.

~CJJdcd t.:) its rnaximu-iTI cc:p3city J the Ilu.o~Der 0£ r'::"lol~tioc.s of tee
drum or blades at mixing speed shall be Dot less thzn 70 nor more
-;:'~la.n 10C. I:Z the b;::t.c:l1 is at least 1/2 cubic ya:-d less t.).an SJa:,:i.rJu.::n
capacity, the number of re~jol~tions at ~ixi~g s?eed ~2Y be reduced
to not ~ess than 50. Mixieg in excess of 100 re~olu~ioD.5 shall be
at the 3peed rl2signate~ by the manufacturer af t.he equipment as
agitatin3 speed. Th2 mixing operation shall be~iD ~ithin 30 minutes
after ~~e cement h2S b~en cdc~d to the aggregctte~ ~~d the water
shal~ be added during mixing. :r.'hc:n mixing is be~~lll during or
i~nediately after charging, a por~ioD of the Qixing ~2ter shall be
added ahehd of, or with, tte other ingreclients.

Shrinked-mixed co~c~ete. ~~~e~ concrete is p3rti211y illixed at a
central plant and the ~ixing is completed in a t:uck ~ixer, the
mi:zing time in the central plant mixer :3I1a11 be tr,e miniLl1.'_m requir~d

to intermingle the ingredients and sh311 be not less than 30
:::~c0nds. The mixing shall be completed in' a truck mixer 2nd the
IlUinbe::: of revolutions of the dnuTJ or blades at mixing speed shall
be not less than 50 nor more than 100: Mixing in excess of 100
revolutions shall be at the speed designated by ~he manufacturer of
the equipment as agitating speed.

Central-mi~ed concrete. For central-mixed concreLe, mixing in the
s~atio,-ary mixer shall meet the same requi~ements as batc~ mi;{ing
at the si~e.

~nlen an agitator, or treck ffilxer used as an agitator, transports
concrete that has been cOillp:etely mixed in a st3tionary mixer,
mixing du~ing transportation shall be at the spe~d designated ~y the
manufacturer of the equipment as agitating speed .

31-8
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The use or nonagitating equipment to ~ransport concrete to the site
of the work will be permitted only if the consistency and uniformity
of the conc~ete·asdischargeda~.the point of delivery meet the
requirelOents of this ·spe·cification.- B~diesof I~onagitating-hauling
equipment shall be so constructed that leakage of the concrete mix,
or any part thereof will not occur.- Concrete hauled in open-top. 
vehicles shall be protected from rain, and from more than 20 minutes
exposure to the sun ~hen the air temperature is above 75°F.

FO:i0'iS

FOIlliS shall be of weed, plywood, steel or other approved ffiaterial
and shall be mortar tight. The forms and associated falseworx scall
oe s~ostantial and unyielding and shall be cOGstructed so that th~
fiEis::ed concrete I-ill cor:form to the specified iir.:ensiol1s 3Ild

contours. Form surfaces shall be smooth and f~ee from holes, den~s,
s c gs o:c 0 t be r i r reg ub r i tie s . Form s s ha 11 bee 0 c ted ;>J i t b a
:lons t.c.ining form oi.l before being set into plece.

•

•

Metal ties or anchorages within the for~s shall be equipped with
cones, she-bolts or other devices that pe~it ~~ei~ removal to a
depth of at least one incb without injury to the concrete. Ties
designed to break off below the surface of the concrete shall not b~

used without cones.

;,.11 edges that ,·,ill be exposed shall be chamfered, l.L."'11ess finishei
witb molding tools as specified in Section 20 .

10. PRE?)..l4TION OF FORJ'1S AriD SlJBGRADE

Prior to placement or concrete the forms and subgrade shall be free
of c~ips, sawdust, debris, water, ice, snow, extraneous oil, mortar,
or eLher harmful subst2nces or coatings. Any form release agent on
the reinforcing steel or other surfaces required to be bonded to t~e

conc:rete shall be rerno'led. /

Rock surfaces shall be cleaned by air-water cutting, wet
sandblasting or wire brush scrubbing, as necessarj, and shall be
wetted i~nedi3tely prior to placement of concrete. Earth surfaces
shall be firm and damp. Placement of concrete on mud, dried ~art.h,
unco~?acted fill or frozen subgrade will Dot be permitted. All ice,
snow end frost shall be removed and the temnerature of all surfaces
to be in contact with the new concrete shall be no colder than
40°F.

Items to be embedded in the concrete shall be positioned accurately
and anchored firmly.

llleepnoies in \.;alls or slabs shall be formed 'riitb. nonferro1.ls
!Ilaterials .
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11 . CO}j;TSYI NG

. Concrete shall be .delivered to the site and discharged into the
forms· within..1':'1/2 hours a·Iter the introduction or the cement to the
aggregates .. In ~ot weather or under conditions contributing to
quick s·tifienl.ng of the concrete, or when the te:npe-rature of the
concrete is 85°F or above, the time between the introduction of the
cement to the aggregates and discharge shall not exceed 45 QinuLes.

The Engineer may allow a longer time, provided the setting time of
the concrete is increased a corresponding amount by the addition of
an 3pproved set-retarding admixture. In any case, concrete shall be
conveyed from the mixer to the forms as rapidly as practic3ble, by
~ethoGs that will pre,ent segregation of the aggregJ~es or loss of

•

Concrete shall not be placed until the subgra~e, forms and steel
reinforcement have been inspected and approved.

The Ccncractor shall have all equipment and materials r~q~ireJ lor
curing available at the site ready for use ~efore place~~n~ of
concret.2 begins.

:io co~c~ete shall be ~laced except in the p[ese~ce 0: the Engineer.
The Co~~ractor shall give reasonable notice to the Engineer each
tige he intends to place concrete. Such notice shall be far enough
in advance to give tbe Engineer adequate time to inspect the
subgrace, forms, steel reinforcement and other preparations for
compliance with specifications. Other preparations include but are
not limited to tbe concrete batching plant, mixing and delivery
equipment and system, placing and finishing equipment and system,
schedule of work, work force and heating or cooling facilities as
applicable. All deficiencies are to be corrected before concrete is
delivered for placing.

The concrete shall be deposited as closely as possible to its final
position in the forms and shall be worked into the corners and
angles of the forms and around all reinforcement and embedded items
in a manner to prevent segregation of aggregates or excessive
laitance. The depositing of concrete shall be regulated so that the
con~rete can be consolidated ~ith a minimum of lateral movement.

Concre~e shall not be dropped more than 5 feet vertically unless
suiLable equipment is used to prevent segregation.

13. LAYERS

Unless otherwise specified, slab concrete shall be placed to design
thickness in one cooLinuous layer. Formed concrete shall be placed
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l~ horizontal layers not more than 20 inches thick. Hoppers and
chutes, pipes or "elephant trucks" shall be used as necessary to

'prevent splashing of mortar on ,the forms and reinforcing st.ed
above th~ layer being placed.

Su~cess~ve l~yers shall b~ ~la~ed ~t a fast enough rate'to prevent
'the fOIlflation of "cold joints". If the surface of a layer of
CODcrete in place sets to the degree that it will not flow and merge
~itb the succeeding layer when vibrated, the Contractor shall
discontinue placing concrete and shall make a construction joint
according to the procedure specified in Section 15.

If placing is discontinued when an incoiliplete layer lS lD place) the
,~iJ£inisbtd end 0: tb~ 12yer stull be fO;'J:led oy a vertical buD:be:lc,

14, CO~SOLIDATING

U~less othenlLse specified, concrete shall be consolidated ~ith
internal type mechanical vibrators capable of transmitting vibration
to the concrete at frequencies not less than 6000 impulses per
!uinu.te.

The location, illalliler and duration of the application of the
',,ribrators sholl be S':.lCD. as to secure maximu.Q consolidation of the
concrete without causing segregation of the mortar and coarse
~g6~egate, and without causing water O~ ceme~~ uaste to flush to the
surface.

The Contractor sball Drcvide a sufficient n~nbe~ of vibrators to
properly consolidate the concrete immediately after it is placed in
th~ work. Vibration shall be applied to the freshly deposited
concrete by slowly inserting and removing the vibrator at points
uniformly spaced and not farther apart than t'.;ice the r3dius over
which the vibration is visibly effective. The vibrator shall exte3d
into the previously placed layer of fresh concrete, at all points)
to iLsure effective bond betl'leen layers.

V~bration shall no~ be 3pplied directly to the reinforcement steel
or the forTus nor to concrete that has hardened to the degree that it
does not become plastic when vibrated.

Tte use of vibrators to transport concrete in the forms or conveying
equipment, will not be permitted.

Vibration shall be supplemented by spading and hand tamping as
necessary to insure smooth and dense concrete along fo:::-m surfaces,
in corners and around embedded items .
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15. CO~STRUCTION JOINTS

. Co~struction joints shall be made at the loca~ions sho~n on the
~ra~ings. If construction joints are needed which are not shown on
the drawings·,-.. they shall be placed In ·locctions approved by the

. Engineer ..

w~ere 0 feather edge would be produced at a construction joint, as
i2 the top surface of a sloping wall, an insert form shall be used
so that the resulting edge thickness on either side of the joint ~~
not less than 6 inches.

1::1 ',,'alls and colUIiiDs as each lift is corr:pleteci, the top surfaces
shall be inL~ediately and carefully protecLed from any condition :tat
mig~t adversely affect the hardening of ~h= CO~C:Ete.

Steel tying and form construction adjacent to CODcrete in place
st311 not be started UGtil the concrete has c~red at least 12 hou:s.
Eefore ne\J concrete is deposited on or against concrete that has
ha:ciened, the forms shall be retightened. ~ew concrete shall not oe
p~~:~d until the hardened conc~ete has cured at least 12 hours.

Me:~od 1 Surfaces of construction joints siall be cleaned of all
u2s1tisfactory concrete, laitance, coatings, s~ains or debris by
eiLher sandblasting after the concrete has g2i~~d sufficient
s~=en~th to resist excessive cutting, or 2ir-~2ter cutting as soon
as :he concrete has hardened sufficiently t·:) pre\'ent the jet iro;;)
dis?lacing the coarse aggregates, or both. The surface of the
cc~c~ete in place shall be :ut to expose clean, sound agsregaLe but
nct so deep as to undercut the edges of larger particles of the
aZsregate. After cutting, the surface shall be thoroughly washed to
re20ve all loose material. If the surface is congested by
reirrforcing steel, is relatively inaccessible, or iL is considered
uncesirable to disturb the concrete before it is hardened, cleaning
of the joint by air-'waterjets \·;ill not be pe:C;Tlitted and the wet
sancblasting method will be required after the concrete has
harcened.

The surfaces shall be kept moist for at least one hour prior to
placement of new concrete. The new concrete shall be placed
di=ectly on the cleaned dnd washed surface.

Met~od 2 Surfaces of construction joiDts shall be cleaned of all
unsatisfactory concrete, laitance, coatings, sf-ains, or debris by
w2s~ing and scrubbing with a wire brush or ~ire broom or by other
mea"s approved by the Engineer. The surfaces sJall be kept moist
for at least one hour prior to placement of ne~ concrete. The new
concrete shall be placed directly on the cleaned and washed surface .
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16. EXPA~SION AND CONTRACTION JOINTS

Expansion and contraction joints shall be made only at locations
- sho~~ on the drawings.

E~~osed concrete edges at expansion and contraction joints shell be
c3r~fully tooled or chamfered, and the joints s~all be free of
80rtar and concrete. Joint filler shall be left exposed lor its
full length with clean and true edges.

~;'heD. open joints or ,-lea kened plane "dummy" J Ol.nt.;; are "pecifi~d, the
joints shall be constructed by the insertion 2Gd subsequent re~oval

of a wood strip, r::;et.?l plate or otber suit3ble t2.[I';"'";)late in s:lch a
;J5!J.Le:- t!:la t the corners of t!:lc concre te l;ill D::lt )e '::hippc:d or
broken. The edges of the concrete at th~ joints shall be fiIlished
with an ~dging tool urior to removal of the joint strips.

Pre~orr!led e.f~~laIiSion JOlut filler shall be held firmly In th~ correct
position as the concreLe is placed.

17 . ~~A2?STOPS

waterstops siall be held firmly in the correc~ posl~lon as th~

concret~ is placed. Joints in metal waters tops shall be brazed or
welded. Joints in r~bber or plastic ~aterstops shall be cemented,
welded or vulcanized as recommended by the manufacturer .

18. REMOVAL OF FOR:-tS

Fo~s shall be remo'led only \--then the Engineer is present and htis
gi~en approval. Forms shall be removed in sucn ~ w~y as to pr~vcDt

da~age to the concret2. Supports shall be remo',Ted in a marmet' that
will perI.Git the concrete to take the stresses due to its o':>.-u weight
lilli£ormly and gradually.

i.

)-let~od 1 Forms shall not be removed sooner then the f·)-I,lowing
minimum times after the concrete is placed. These periods represent
cumulative number of days and fractions of days, not necessarily
consecutive, during ,,;hicn the temperat:ln~ of the air adjacent to the
concrete is above 50°F.
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Ele!J1ent

Beams) - arcnes ."snpport-ii1g IOrtn.s
..

and shoring " ":

Time

14 days

COQdu~ts, de~k slabs - supporti~g (inside) foru,s
and sto:ci::lg 7 days

Con~uiTs (o~tside forms), si~es of beams, small
struc~u:c~s 24 hours

1 I

I Age of stripped concrete shall be at least 7 days b~fore ~ny load
is a:?p::'ied other than the ",'eight of the C01UE!..'1 or '.,"all, forms 2.Qd

scaffolds 10r succeeding lifts.•

ColuJ:.L.S, ,,'211s, spilh;ay "Clsers - wit.h side or
ver"Cic.J.l l02d

CoJ 1\.l.'"ll~ S, t·: a11 S, sP :i. 11way r i s e:c - h'i t 11 nos i c: e 0 r
ver"c.i'::31. load:

Concrete supporting more than 30 feet of ~all

in place above it

Concrete supporting f9 to 30 feet of
in place coove it

C0~crete supporting not more than 20 feet of
- 1" , . 1./

~al ln p~ace aDove lt .

7 diJYs

7 days

3 days

24 hours

•

liet.hcc 2 Forms) supports and housings shall nor. De removed until
tie cc~crete has attained the strength specified in Section 26 for
this pll.::-pose. The strength \,Iill be deterr:Jined by compression
testing of test cylinders cast by the Engineer for this purpose and
c1red at the work site in the manner specified in ,~STl1 tlethod C 31
for de~e~ining form removal time.

19. FINI3:-iI:lG FORYi:D SURFACES

All concrete surfaces shall be true and even, and shall be free from
open or rough spaces, depressions or projections.

Immediately after the removal of forms:

All b~lg~s, fins, form marks or other irregularities which in the
judgment of the Engineer '.<ill adversely affect t;1e appear2nce or the
function of the structure shall be removed. All form baIts and ties
shall be removed to a depth at least 1 inch j~low the surface of the
concrete. The cavities produced by form ties a~d all o~her holes of
sioilar size and depth shall be thoroughly cleane( a~d, aiter the
interi0r surfaces have been kept continuolisly ~et for at least 3
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hours, shall be carefully pacKed wit~ a dry patching mortar mixed
not richer than I part cement to 3 parts sand. Patching mortar
'~hall be·mixed 'in 2d~ance and~llo~ed to stand without addition of
water until it has reached the stiffest consistency that will perQit
placi;::g~--'-Han:(pulation of the mortar with a tro"..el during this
perio~ shall' be performed as required to insure the proper
consistency.

Holes left by form bolts or straps which pass through the wall shall
be filled solid with mortar.

Patching mortar shall be thoroughly compacted into place to form a
dense, ~211-bcnded unit, and the in-place mortar shall b~ sound and
:ree :rcm shrinkage cracks.

All :ce?aired areas shall be cured 3S specified 1:1 Section 21.

All =x?oseo surfaces of the concrete shall be ~:cur3tely screeded to
grade and then float finishe~, unless specified otherwise.

After placing and consoli~ating the concrete, all exposed surfaces
shal: be accurately struck off to grade. Follo~i~g strike-off, the
surfac~s shall be i~T:ediately smoothed by darbying or bull floating
before any free water has bled to the surface. lie concrete ~ill

the,} be allowed to rest 'uil~il the bleed ',.;ater aEd \;ater s,.t:en has
left ~he surface and the co~crete has stiffened to ~here i~ will
sustain foot pressure ~ith only about 1/4 inch (6~m) indentatiou.
At this time all joints and edges that will be exposed to view that
are not chamfered shall be finished with edg'fig and/or molding
tools. After edging and hand-jointing is complete, all exposed
surfaces shall be floated with wood or magnesi~ floats. The
floaLin( should work the concrete no more than necessary to remove
screed, edger and jointer marks and produce 2 compact surface,
unifor~ in texture.

Joints and edges on unformed surfaces shall be chamfered or finisbed
with molding tools.

21. CURING

Concrete shall be cureG 1D accordance with the recommended practice
of ACI 308, of which some specific interpretations are set forth
belc-',,"'.

Concrete shall b~ prevented from drying for a period of at least
7 days after it is placed. Exposed surfaces and concrete formed
in absorptive wood forms shall be kept continually wet during the
enti~e curing period or until the forms have been removed. After
forms have been removed, tbe exposed surface shall be kept
conti2uously wet until patching and repair are complete and until
the c~ring period is completed or until a curing compound is applied.

SCS-N1:i!-20
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Moisture can be maintained by sprinkling, flooding or fog sprayiug
or by covering with continuously moistened canvas, cloth mats,
stra~, sand or and approved material. ~ater and/or covering shall
be. applied__in. suc~._a .w.ai that the. -concrete surface is not eroded or
other',-iise damaged: ..

Except as otherwise specified in Section 26, cu~i~g compound may be
used for exposed surfaces or formed surfac~s after patching and
repair have been completed. Unless otherwise specified, the curing
compound shall be \-1hi te pig:nented and conform to A5~~1 C 309 Type 2,
Class A or B. If surface coatings are to be applied to concrete
where curing compound is use, T)~e 2, Class B shall be used a~d

allo',,-ec. to age a minirr.u.;n of 30 days prior to the application or the
c03ting. Clear curing compound (Ty-pe 1) or clear ',,;ic.h :fugitive dye
(Type 1-D) may be used only when specifi~d in Sec:.ic-:; 26.

Curing compound shall be thoroughly mixed before applying and
agitated during application. Ie. shall be applied ~~i~g a contin
uously agitating pressure sprayer at a uniform rate of not less than
one gallon per 150 square reet of surface. It s~2ll fo~~ 2 u~iform

continuous, adherent film that shall not check, c~ac~ or peel and
shall be free from pinholes or other imperfections.

All surfaces coverp.d with curing compound shall be co~tinuously

protected from damage to the protective film during ~he requi~ed

cu~ins period .

Surfaces subjected to hea-..,...y rainfall or running l,.iate::- \-iithin 3 hou~s

after the compound ha~ been applied, or surfaces jamaged by
subseqLent construction operations during the curi~g period shall DE

resprayed in the same manner as for the orlginal 2?plication.

Unless otherwise specified in Section 26, curing cc~?ound shall not
be appLied to construction joints or other areas that are to receive
additional concrete, paint~r other material that require a positive
bond.

~ater :or curing shall be clean and free from any s~bstances that
will cause discoloration of the concrete.

22. F~MOVA1, REPLACE(~NT, OR REPAIR

wilen concrete is honeycombed, damaged or otber\-1ise defective, the
Contractor shall remove and replace the structure or structural
mernbe~ containing the defective concrete, or corr=ct or repair the
defective parts. The Contracting Officer will d~t~rmine the
required extent of removal, replacement or repair and advise the
Contractor, in writing, of this determination.

Prior to starting repair work the Contractor shall obtain the
Contracting Officer's approval of his pla~ for making the repair.
The appropriate methods described in Chapter VII of the Concrete
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Man~al, Bureau of Reclamation, U.S. Department of the Interior,
shall be used as the primary reference for repairs. If approved in
'~riting by the .Contracting ·Officer; p;:oprietary ccmpounds for
adhesion 'or 'a's p-<itchingingredieni.s ffic;y be used. Such cOr.Jpo\:nds-~·

shall be used in accorQan~e with the manufacturer's recommendations.

Approval of the Coetractor's repair pl~n shall not be considered a
waiver of the Contracting Officer's right to re~uire complete
removal of defective work if the completed repair does not produce
concrete of the required quality and appearance.

Repair work shall be performed only when the E~gi~e2r 1S present.

Repa~r of formed surfaces shall be started within ~~ hours after
rEmG~al of the forms.

Cu~i~g as specified in S=ction 21 shell be ap?~leG to repaired areas
imme~i3tely after the repairs are com?leted.

Concreting in cold weather shall be performed in accordance w1tn
ACI ~05 Reco@nended Practice for Cold Weather Concreting, of which
some specific interpretations are set forth be~ow.

~~en the atmospheric te~per3ture may be expected to drop belou

40 0 F at the time concrete is delivered to the wark site, during
plac~~~rit, or at any tiQe during the curing period, the following
provisions also shall 2pply:

3. The temperature of the concrete at time of placing shall not be
less than SO°F nor more than 90°F. The temperature of neither
aggregates nor mixing water shall be more than l40°F just prior
to mixing with the cement. /

b. ',,'hen the minimum daily atmospheric temperature 1S less than
40°F, concrete structures shall be insulated or housed and
he2ted after placement. The temperature of the concrete and
air adjacent to the concrete shall be maintained at not less
than SOoF nor more than 90°F for the duration of the curing
period.

c. ~ethods of insulating, housing and heating the structure shall
conform ta "Recommended Pra ctice for Cold \rica ther Concreting,!l
ACI Standard 306.

.. e
d. Wnen dry heat is used to protect concrete, means of maintaining

an ambient hwnidity of at least 40 percer!t shall be provided
unless the concrete has been coated with cu~ing compound as
specified in Section 21 or is covered ti3htly with an approved
i.mperviolls material.
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24. CONCRETING IN HOT \~ATHER
..

Concreting in Hot Weather shall be in accordance with the recommended
-practice of ACI 305, of which some specific interpretations are set
forth belo',.;.

For the purpose of the specification hot weather is defined as any
combination of high temperature, 10<'" relative htL'Tlidity and wind
velocity tending to impair the quality of fresh or ~ardened concrete
or othe~hise resulting in abnormal properties.

l;olDen clillatic or other conditions are such that the temperature of
the co~crete may reasonably be expected to exceed 90°? at the time
of delivery at the work site, during placement, or during the first
24 hours after placement, the following provisions s~all apply;

a. The Contractor shall maintain the temperature of the concrete
below gO°F during mixing, conveying, and placing.

b. l~e concrete shall be placed in the \\'ork imnediately after
Dixing. Truck mixing shall be delayed only u~til time enough
~=malns to accomplish it before the concrete is placed.

• c . ~x?osed concrete surfaces which tend to dry o~ set too rapidly
s~311 be continuously moistened by means of fog sprays or other
meaDS to maintain adequate moisture during the time between
placement and finishing, and after finishing.

d. Finishing of slabs and o~her exposed surfaces shall be started
as soon as the condition of the concrete allows and shall be
completed without delay.

e. formed surfaces shall b= kept completely and continuously ,:let
for the duration of curing period (prior to, during and after
form removal) or until curing compound is applied as specified
in subsection g, below.

f. Concrete surfaces, especially flat work placed with large areas
of surface, shall be covered as soon as the concrete bas
sufficiently hardened and shall be kept continuously wet for at
least 24 hours of the curing period. This protective ~etbod
may be continued for the required curing period or until curing
compound as specified in (g) below is applied:

g. Moist curing may be discontinued before the end of the curing
period if white pigmented curing compound is 3?plied
immediately, following the procedures specified in Section 21.

h. In extreme conditions it may be neces~3ry to (1) restrict
placement to late afternoon or evening (2) =estrict the depth
of layers to assure coverage of the previous layer while it
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will still respond readily to vibration, (3) suspend placement

until condi tions improve, and (4) remove fOnDs, :repair, patch

ana reapply wet c~ring by small area~' at a time.

25. ffEASu'REMINT MID PAr1J:ENT

for items of ,;,ork for '",bich specific urtit prices a:re established lr.

tDe contract, concrete will be measured to the neat lines or pay

li8iLS shown on the drawings, and the volume of concrete ~ill be

computed to the nearest 0.1 cubic yard. No deduc~ion in volume \Vill

be Dade for chamfers, rounded or beveled edges, or for any void or

e~beGded item that is less than five cubic feet in volume. ~lhere

concre~e is placed against the sides or bottom of aD excavation

;,:ithoL'.t intervening forms, d:cainfill, or beLJjing, tne volume of

concrete required to fill voids resulti~g from overexcavation

outsice the nect lines or pay limits will be includ_d in the

measurement for pa)~ent where such overexc3v2.tio~ is directed by t~e

Engi~eer t.o remove UIlsui'C.able foundation mat2riJl; but only to the

extent that the unsuitable condition is not a result of the

Co:.,tractor's improper construction operations, 2S determined by the

ContracLing Officer.

i-letho': 1 Payment for each item of concrete ;.;ill be made at the

conL~act unit price for that item. The pay~e~t for concrete will

constitute full compensation for all labor, m2te~i21s, equipment,

trans?ortation, tools, forws, falsework, bracing and all other items

necessary and incidental to completion of the concrete work, such as

joint fillers, waterstops, dowels or dowel assemblies and ~hear

plates, hut not including reinforcing steel or o'C.her items listed

for pa~nent elsewhere in the contrJct.

i1easurement and pay~ent for furnishing and placing reinforcing steel

will be made as specified in Construction Specification 34.

Method 2 Payment for each item of concrete will be made at the

contract unit price for tbat item. The payment for concrete will

constitute full compensation for all labor, materials, equipment,

transportation, tools, forms, £alsework, bracing and all other items

necessary and incidental to completion of the concrete work, such as

joint fillers, waterstops, dowels or other asse~blies) and shear

plates, but not'including furnishing and placing reinforcing steel

or furnishing and handling cement or other items listed for paj~ent

else~~ere in the contract.

Measurement and payment for furnishing and placing reinforcing steel

will be made as specified in Construction Specification 34.

Ceme~t will be measured by dividing the voll~e of concrete accepted

for payGient by the yield of the applicable job mix. The yield ~"ill

be determined by the procedure specified in AST;i Designation C 138.

31-19

SCS-NEH-20 4/86



, .•

•

If the amount of cement actually used per batch exceeds the amount
in the job mix specified by the Engineer, the measurement will be
based on the latter, One barrel of cement ~,lill be considered equal

_·t.o.. ~ b.a:~s ?J:' 376 pounds_':.r>3yment fo.r each .typecf. ce'1lent will be

-made at the contract unit price for furnishing and handling that
t~?e or c<~ent and such pa)~ent will constitute full co~pensation
for all ~aterials, labor, equipment, sto~ag~, tr211sportation and all
other ite~s necessary and incidental to furnishing and handling ~he

cement.

All Met~ods The following provisions apply to all methods of
neaSl.lOCeIcut snd J?3)'1i1ent.. Compensation :Eo'( any it.em DE <.wrk
d~scrite~ in the contract but not listed in the bid schedule will be
iJ.c1.ud~d in the IJay-ment for the it.em of \,;or-kl:.o ~,~ico. it is mcke
;;;u'osidicr-y. Such items aL.d the items to :,'D:'ch t.hey 2.:-e made
8ubsio~~cJ a~e identified in Section 26 of this specification .
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')r.... a. I'i':C:~jS OF rrJORK ]'.ND CONSTRUCTION D:C:TAILS

Items of work to be p8rformed in conformance '.vi t11 this specification and
t~e con3t~uction details are:

a. Bid Ite~ 3, Concrete channel LininG

(1) This item co~sists of furnishiGg, for~ing and placing
all co~crete to constr~ct the o~tlet channel and
headwalls as shown on the drawings.

(2) In section 2, ~~TERI!~S! the ~aterials shall be as
follm·ls:

(a) Portla~d Cement s~all be ~y?e II or IIA.

•

(h)

(C)

Th3 joi;:}t se3.1ing cClnpcu_.d s!":all be Tvp==: S.
Grade NS, use T or NT, lew ~Qdules silicone
conforming to the requi~e~e~ts af ASTM C 920 a~d

s~all tolerate submErs~nce by intermittent !100d
flows. The sealant shall ~ave t~e capability to
~ith3tand without failu~2 ~n inc~ease of 50
ge~cent and decrease oE SO percent of tbe join~

r.,.~id~:h as m.easured at t~e ~':".:~;e of application
~Nhen tested in accorc.a:1ce ~...-ith ]'_ST~'l C 719. Th8
elongation shall be a rnici2~m o~ 800 percent
without failure when tested in accordance with
A5TH 0 412, and 500 perc2!'t ,-;itjou-c adhes_"i.on
failure i-lhen tested in accordanse ,-!)_th AST!" D
3583 (ffiodif:i..ed) .

The sealant material shall s~ow no evidence of
failure from acceierate~ wsather~ng per ASTM C
793 after 5000 hours.

Backer rod shall be closed cell, non-gassing,
expanded polyethyiene ?olyurethane or polyvinyl
chloride polypropylene flexi01e f02n compatible
~ith the sealant. The rsd shall be sized to fit
tightly, installed in accordance ~ith the
manufacturer's recommendations, and as shoo,;!: on
the dra-"ing.

•

(3) Section 3, CLASSES OF CONCRETE, ~ethod 1 shall apply
and the conc~ete shall be class ~ooo.

(4) Coarse aggregate shall be size ';:J. 57 in accordance
with A5Tl1 C 33.

(5) In Section 18, H.DWV.AL OF FO?J·!S, ?!etnod 1 shall apply.

(6) Pozzolan shall be used as a partial substitute fer
portland cement.

(7) In Section 15, CONSTRUCTION JOI~?S, ~ethod 1 shall
c.pply.

spookhill 0~~let Channel and sediment Basin
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(9) All plant roots will be r~moved fr0ill °joints and a ~oil

sterilant equal or equivalent to ?raQitol shall be
applied per manufacturers recc~T;endation.

oo~.
(8 ) Seala~t installation and cleaning shall be in

accordance with Construction S~ecification 400,
section 3, JOIN']' SEALA~\jT 'FOR COr/CRETE LTNED FLOOD~o;r.;.oYs .

•

( 10) In section 25, HE-0,.SUREHENT AN!) P;"Y~ol;::NT, payment ~o,ri.ll

inclade cOffioensation for subsid~arv Items: water;
Removal of ~ater; Channel Excava~i;n; Borrow
E:;.ccav2.t:ion, conunon; Earthfill; and Surveys .

0\. Spookhill c~tlet Channel and sediemnt Basin
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CONSTRUCTION SPECIFICATION

34. " STEEL-RIHITORCEl:fENT

1. SCOPS
The work shall consist of furnishing and placing steel reinforcement
for rei~forced concr~te or pnelbjatically applied ~ortar.

St.eel rE:in:f<ncC::iJ:lF;Qt sball cOj}!o:cm to the requirements of Material
Speciiicaticn 539. Before reinforcement is placed, ~he surfaces of
tbe b~rs and fabric and any metal supports shall be cleaned to
reIJ07", 3ily l,)ose, flaky rust, mill scale., oil, g:ce:::,se or other
ccati~gs or foreign substances. After place~en:, the r~inforcemen~
shall b maiQtained in a clean condition until it is co~pletely
embeddcd i~ th~ concrete.

•
'~

-' . :s,\.? SC?"::D1'lE 1 11 STS Mill D:LAGP~-\.l1S

Any supplemental bar schedules, bar lists or ba~-besding diagrams
rec;ui-c:=:ci to accomplish the fabrication and p12ce"Q:::1t of
reinfGrce.r:':er~t shall "be provided by the Contractor. ?:;:ioJ. to
?lace2~Jt of reinforc~ment, th~ Contractor s~all furnish four
~rints or copies of a~y such lists or diagr3~s to the Contracti~g
Officer.' Acceptance of tb~ rei:J.forcemcIlt '..... ill no - be b.1sed on
npproval oftbese lists or diagraws but will b~ oased on inspection
of the reinforcement aiter it has been placed.

4.

Reinforcement shall be cut and bent in compliance ~ith the
requiremen'ts of the American Concrete Institute Standard 315.
shall not be bent or straightened in a malli~er that will injure
material. 3ars with kinks, cracks or improper bends will be

rejected.

Bars
the

5. SPLICI~G BA~ P£IrITORCEMENT

~ethGd~ Splices or reinforcement shall be Qade only at locations
shcw~ on the drawings and provided by the steel schedule. Placement
or bars at 'the lap splice locations shown, '..Ihen not in contact I

shall not be farther apart th3n one-fifth the sho~n lap length and

in any case no greater than 6 inches.

Met~od 2 Splices of reinforcement shall be limited to those
locations shown on the drawings. Splice lengths shall be determin~d
rrio

r
to fabrication and meet the requirements of ACI Standard 318

4/86
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Corrtracting Ofiicer. Exposure of plastic rebair accessoLi~s at the

finisbed concrete surface shall be kept to a minimurll. Pla:;tic

rebar ~ccessories} if used, shall be staggered ~loilg adjace~t

par~llel bars and shall be placed at inte~:31s no closer than 12

inches. Plastic reb3r accessories shall not be used in concrete

sections 6 inches or less in thicr~ess.

Reinforcement shall not be placed until the prepared site h2S been

inspected and approved by the Engineer. After placement of the

reinfo~cement, concrete shall not be ~laced until the rein£o~cement

has been inspected and approved by the Engineer.

8. STORAGE

Steel reinforcement stored at the wor~ site shall be placed above

the grouad surf~c~ on platfoITDs, skids or other supports and

protected fro~ mechanical damage or corrosion.

Method 1 for items of work for which specific twit prices are

estr.blished in the contract, the weighL of reinforcement p12c~d in

the concret~ in 3ccordance ,.ith the dra',,>ings will be detem:ned to

the ueaf':st pou::ld by computation from tr~e placing cLcawiu6s.

Xeasurcxe~~ or hooks and bends will be based on th~ requireill,~nts of

ACI Standard 315. Computation of weights of reinforcemen: ~ill be

based on the wiit weights established in Tables 34-1 and 3~-2.

Coreputation of weights for welded wire fabric not shown in

Table 34-2 shall be based on ACI Standard 315. The area of welded

~ire fabric reinforcement placed in the concrete in accord~nce with

the drawings will be determined to the nearest square foot by

comput.::tion from the placing drawings with no allowance £0:- bps.

The weight of steel rei~forcing in extra splices or extra length

~plices aFproved fof~the convenience of the Contractor or the ~_igbt

of supports 2nd ties will not be included in the measurement for

paVllieut.

Pay~ent lor furnishing and placing relnrorcing steel will be made at

the contr3ct unit price. Such payment ~ill constitute full

compensation for all labor, materials, equip!nent and all other i~ems

necessary and incidental to the completion of the wo~k including

preparing dud furnishing bar schedules, lists or diagrams;

furnishing and attaching ties and supports; and furnishi2Z,

transporting, storing, cutting, bending, cleaning and securing all

:ceiaforcerr:e.Qts.

Method 2 For items of work for which specific unit prices are

established ia the contract, the ...... eight of bar reinforCement placed

in the concrete in accordance with the drawings will b~ determined

to the nearest pound by computation from the placing drawings.

34-3

scs- j..;EH-20

•

•

•



Reinforcc[!lent shall be accurately placed a,,-u secured in posltlon in •

a illaDller -:hat ",'ill prevent its displacement during the placement of

concrete. Tack :...;elding of bars will not be penni tted. l:etal

chairs, metal hangers, metal spacers and concrete chairs Day be used

to support the reinforcement. Metal haD:~rs, spacers and ties shall

be placed i~ such a manner that they wil~ not be exposed in ~he

fiu~sbed concrete surface. The legs of wetal chairs or side form

spacers that may be exposed on any face of slabs, walls, beams or

other concrete surfaces shall have a ?rotective coating or finish by

means of hot dip galvanizing, epoxy coating, plastic coating, or be

stainless steel. Metal chairs and spacers not fully covered by a

protective coating or finish shall hJve a rLJinimnm cover of 3/4 inch

of concrete over the unprotected metal portion except for those ~ith

pJ.astic coatings may have a rilinimwJl cover of 1/2 inch of concrete

over the unpro~ected metal portion. Precast concrete chairs shall

be manufactured of the same class of concrete as that specified for

the structure and snaIL have tie wires securely anchored in the

chair or a V-shaped groove at least 3/4 inch in depth molded into

the upper surface to receive the steel bar at the point of support.

Precast concrete chairs shall be [Hoist at the time concrete is

placed.

•

•

•

"Building Code R~quirements for Reinforced Concrete" based upon

design infoIT'.ia::'ion contained in Section 10 of this sDecification.

Bar placement dra~iDgs and schedules shall be provided for approval

prior to fabrication. The drawings sh211 show all splice locations,

. layouts, and lap distances.

6. SPLICING "'""ELDED WIRE FABRIC

Unless otherwise specified, welded wire fab~ic shall be spliced in

the following ma~~er:

a. Adjacent sectlons shall be spliced enG to end (longitudinal

lap) oy overlapping a minimtm of one full mesh plus 2 inches

plus the length of the two end overhangs. The splice length

is measured from the end of the longitudinal wires in one

piece of fabric to the end of the longitudinal wires in the

lapped piece of fabric.

b. Adjacent sections shall be spliced side to side (transverse

lap) .3 minimum of one full mesh plus 2 inches. The splice

length shall be measured from the centerline of the first

longit~d~nal wire in one piece of fabric to the centerline of

the first longitudinal wire in the lapped piece of fabric .

i. PLACING

High density or structural plastic rebar accessories, designed to

insure ma;<imwn concrete bond, may be substituted for metal ·or

concrete accessories in spacer applications as approved by the

34-2
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rieasurem~nt of books and bends will be based on the requirements of
ACI Standard 315. Computation of 'Yleights of bar L"einforce:nent ',.,rill
be based on the unit weights· cstablish~d in Table 34-1. The weight
of steel reinforcing in ~xtra splices or extrc lercgth s-plices
approved for the cOEvenience of the Co~tract0r or the weight of
supports and ties will not b~ included in the measurement for

pay-rnent.

The area of welded wire fabric reinforcement placed in the concrete
in accordance with the drawings will be det_nlined to the nearest
square foot by computation from the placing drawings Ylitb no

allowence for la?s.

Payment for furnishing and placing ber reinforcing steel ~ill be
Elade at the cont.ract unit price for I);:;r reinforcement. Payment for
furnishing and placing welded wire fabric reinforcing steel will be
made at the contract unit price for ~eldec ~ire fabric
reinforcement. Such paywent ,¥ill constitute full compen:;a~ion for
all laDor, materials, equipment and all other items D~cessary and
incidental to the completion of the work including preparing and

furnishing bar schedules, lists or diagraos; furnishing and
attachio2 ~ies and supports; and fu~nishing, transporting, cutting,
be~ding, cieaning, aud securinz all reinforC2me" t .

All Meth~ds The following provisions apply to all ~ethods of
n~2suH:ment cod paymE:nt. Compensa1-ioI:: for any it-em of ~crk described
in the contrac~ but not listed in the bid schedule ~ill be included
in the pa-yue;,;.t for the item of work t'J ,...'~·lich it is made sLlbsidiary.
Such iterrs to yhich t~ey are made ~ubsidi3ry are identified in

Section 10 of this specification .

4/86
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. Bar Size No.

3

if

5

6

7

S

9

10

1 -!

1{!

• 18

•
SCS-NEH-20

TABLE 3Lf-1. STAt\{uA..1ill REINFORCING BARS
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Wt. (lb./ft.)

0.376

0.668

1. 043

1.502

2.670

4.303

5.313

7.65

13.60



_11
RECTAL'IGULAR l:v'ELDED ';lIRE FABRIC

~•. '

•

TABlE 34-2.

Style D~signation

. By Steel'~lir-e _Gauge._ .--- .- By W-Number __ .. '

-
,-

x 6 - 10 'V 10 6 x 6 'rl1. 4 x 1>71.4<:) -'

6 x 6 - 8 x 8 6 x 6 - W2.1 x ':-12.1

6 x 6 - 6 x 6 6 x 6 - \12.9 x '\012.9

/ x 6 - 4 x 4 6 x 6 Y4.0 X !~LI. 00

i, ~ 4 - 10 x 10 4 ,. 4 - ~·n. 4 x li-il . 4'"

4 x 4 - 8 x 8 4 x 4 - \;/2.1 x W2.1

4 x 4 - 6 x 6 4 x 4 - W2.9 x w2.9

4 x 4 - L 'OJ 4 4 x 4 - 'r14.0 x \/11 .0

4 x 12 8 x 12 4 x 12 W2.l x 'riO. 9 ~j

2 I
/-+ 'V 12 - 7 x 11 4 x 12 \,12.5 'V W1.1

,
~ '"

lleight, lb. Per
100 Sq. Ft.

?'_1

30

42

58

31

/./+

62

85

25

31

~I Style designation is defined in ACI Standard 315 of the Aillerican
Concrete Institute.

Welded smooth wire fabric ~itn wires smaller th3ll SiZe ~1.4 is
manafactured from ga1v3nized wire.

34-6
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10. ITEMS 02 WORK AND CONST~UCTION DETAILS

Items of work to be performed in conformance with ttis specification and
tl:.e cOD.struction.. details are:··

a. subsidiary Item, steel Reinforcement

(1) This item consists of furnishing and installing all steel
reinforceH:ent -co construct the cencrete channel lining as
shewn on the drawings.

(2) Section 5, S?LICING 32R REINFORCS}~~~, minimQ~ splice length
shall be 15 inches.

(3) no separate ~ayment will be made for steel r8in~orceffient.

compensation for this item will be inc~u~ed in Bid Item 4,
Concre-te.

Spooktill octlet Channel and sediment Basin

34-7
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CONSTRUCTION SPECIFICATION

62. GROUTED ROCK RIPR.W o'

1. ... SCOPE

The ~ork shall consist of furnishing, transporting, and placing rock
and concrete grout in the construction of grouted rock rip rap
s.ections.

2. :tATE;ZIAlS

?oc:: for grouted rock riprap shall conform to the recpi rements of
Material Specification 523, or if so specified s~21l be obtained
frOG designated sources. It shall be free f~o", d~rt, clay, sand,
rock fines, and other materials not meeting the r=qui~~d gradatio~

liwi ts.

At least 30 days prior to delivery of rock from other than
d~signated sources, the Contractor shall desig~2te, in writing, the
source from \,'hich he intends to oataia the rock 3:ld i:lformatioD.
satisfactory to the Contracting Office that tbe material meets the
requirements of the contract. The C02tractor shall provide the
Engi1.eer free access to the source for the purpose of obtaining
sa~ples for testing. The size and grading of tne roc~~ shall be as
specified in Section 13 of this specification .

Rock from designated sources shall be excavated, selected and
proces~ed as necessary to meet th~ quality and grading requirements
in Section 13 of this specification. The rock shall conform to the
specified grading limits when installed in the riprap.

Filter or bedding materials when required, shall unless otherwise
specified, conform to the requirements of 11aterial
Specification 521.

Portland cement shall conrorm to the require:'<'nts of Material
Specification 531 for the specified type.

Pozzolan. Unless otherwise specified in Section 13 of this
specification, pozzolans conforming to Specification ASTrl (-618
class F in amounts not to exceed 20 percent, based on absolute
volume, may be substituted for an equivalent amount of portland
cement in the grout mixture. .

A33regates shall conform to the requirements of Material
Specification 522, except that the grading for coarse aggregate
shall be as specified in the construction details.

Water shall be clean and free from injurious amounts of oils, acid,
alkali, organic matter or other deleterious substances.

62-1
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•• Air-entraining admixtures shall conform to the requirements of
Material Specification 532 .

."Curing" comnound": sba 11 --conform --to tne . require·ments of Ma terial
Specifica~ion 534.

Otter admixtures, ~hen required, shall be as specified in the
construction details.

3. SUBG~~E PREPP~~~TIO~

Riprap or filter shall not be placed until the suograde surfaces
ha~e been inspected and approved by the Engineer.

4. fILTER LA'.{E~S OR BEDDING

~n~n filter layers or bedding ber.eath the riDraD is specified) th~

JT!3c.erial shall be spread uniformly on the pre?ared subgrade surfaces
to the depth shown on the drawings. Co~paction of the macerial ~ill

not be required but the sarfaces of such layers shall be finisbed
re330Dably free of mounds, dips) or ~indrows.

.~.-

5.

,..
c.

FL~"CING ROCK

The rock shall be placed on the surfaces and to the depths specltle2
in such a manner as to avoid displacement of t~e underlying
m3terials. The rock ~ay be equipment or han~ placed as necessary to
produce a surface in which the tops of the individual rocks do not
vary more than the specified deviation from the neat lines showno~

the drawings. Double decking of thin, flat rocks to bring the
surface up to the required grade will not be per~itted.

DESIGN Of THE GROUT mx

The mix proportions for the grout mix shall be as specified in the
construction details. During the course of the work the Engineer
will require adjustment of the mix proportions ~r.enever necessary.
After the mix has been designated, it shall not be changed withou~

the approval of the Engineer.

7. HA1TDLING AND MEASUREMENT Of r-iATERIAL

Materials shall be stockpiled and batched by methods that will
prevent segregation or contamination of aggregates and insure
accurate proportioning of the ingredients of the mix"

Except as otherwise provided in Section II, cement and aggregates
shall be measured as follows:

Cemenc shall be measured by weight or in bags of 94 pounds each.
~~en cement is measured in bags, no fraction of a bag 52al1 be used
unless weighed.

62-2
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..~. Aggregates shall be measured by weight. Mix proportions shall be .
based on saturated, surface-dry weights. The batch weight of each
aggregate shall be the required saturated, surface-dry weight plus
the weight of surface moisLui~ ~i c~ntains. .

WJter shall be measured, by volume or by welght, to an accuracy
',Ii L!lin one pe rcen t of the t.ota I quanti ty of ".;2. te r requi red for the
batch.

Admixtures shall ~e measured within a limit of accuracy of
±3 percect.

8. MI:;,::E:-;S F.rm MIXING

The Gixer, when loaded to capacity, shall be capable of combining
the ingreolencs of [he grnut Qix into a thoroughly mixed and unifor~

m2.SS and of discharging it ~ith a satisfac~ory degree or uniformity.

Hixer shall be operated
guar~nLeed capacity and

.. ,. h l' " C

Wl~~ln t.e lmlLS or
speed of rotation.

the o2cufacturer's

•

9.

The ~:me of mixing afte~ ell cement and aggrega~es are in the mlxer
d:-1.1:::", shall be not less than one minute for mixers having a ca:paci~y

of ace cubic yard o~ less. For mixers of larger capacities, the
mini2u-'i1 time shall be i::.creased fifteen secocGs for each cubic yare
or f~action thereof of additional capacity. The batch shall be so
charged into the m:xer tt2t some wcter ~ill eucer in ad~ance of
ceme~i and aggregaLe, 3~d all mixing water shall be intro~uted into
the C:rllrn before one-fourt.h of the mi:.:ing tir.;e has elapsed.

\vne~ ready-mixed grout mix 1S furnished, the Contractor shall
fur::.ish to the Engineer a delivery ticket showing the time of
loading and the quantities of materials used for each load of grout
mix.

No mixing water in excess of the amount called for by the job mlX
shall be added to the grout mix during mixing or hauling or after
arrival at the delivery point.

CONV~YING AND PLACP1G

The grout mix shall be delivered to the site and placed within 1-1/2
hours after the introduction of the cement to the aggregates. In
hot weather or under conditions contributing to quick stiffening of
the concrete, the time bet~een the introductio~ of the cement to the
aggregates and discharge shall not exceed 45 minutes. The Engineer
ffi3y zllow a longer time, provided the setting time of '-he concrete
is i~creaEed a corresponding ~mount by the addiLion of an approved
set-retarding admixture. In any case, concrete shall be conveyed
from Lhe mixer to the final placement as r3pidly as practicable by
methods that will prevent segregation of the aggreg3tes or loss of
mortar.

62-3
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Grout mix shall not b~ dropped more thon 5 feet vertically unless
suitable equipment is used to ~revent segregation,

The grout mix shall not be ~laced until the rock rip rap has been
inspec~ed and approved by the Engineer.

Rock to be grouted shall be kept wet for at least 2 hours
iDmedi.ately prior to grouting.

The r0ck rip rap shall be flushed '.>lith water to remove the fines froH]
the rock prior to placing the grout. The rock shall be kept moist
just ahead of the actual placing, but the grout s~all not be placed
in standing or flo~ing ~ater. Grout placed on inverts or other
nearly level areas may be placed in one course. On slopes, the
grout shall be placed in two (2) courses in successive lateral
strips approximately ten (10) feet in yidth starting at the toe of
the slope and prcgressing to the top. The grout shall be delivered
to the place of fipal ~eposit by approved Deans and discharged
directly on the scriace of Lhe rock, using a splash plate of metal
or ~00d to prevent displacement of the rock direcLly wl~er the
6isc~ar6e. The flo~ of grout shall be directed ~ith brooms, spades
or baffles Lo prevent it from flowing excessively along the same
path and to assure that all intermittent spaces are filled.
Sufficient barring sh211 be done to loosen tight pockets of rock and
otherwise aid the penetration of grout so that all voids shall be
filled and the grout fully penetrates the rock bl~n~et. All
brooming on slopes shall be uphill and after the grout has
stiffened, the entire surface shall be reb roomed to eli~inate runs
and to fill voids caused by sloughing.

After completion of any strip or panel, no 'riorkrnan or other load
shall be permitted on the grouted surface for a period of
t~€nty-four (24) hours. The grouted surface shall be protected from
injurious action by the sun, rain, flowing water and mechanical
injury.

10. CL~ING .~m PROTECTION

The surface of treatment materials shall be prevented from drying
for a curing period of at least 7 days after it is placed. Exposed
surfaces shall be ke~t continuously moist for the entire period, or
until curing compound is applied as specified belo~. Moisture shall
be ~aint3ined by sprinkling, flooding or fog spraying or by covering
with continuously moistened canvas, cloth mats, straw, sand or other
approved material. Water or covering shall be applied in such a way
that the concrete surface is not eroded or otherwise damaged.

The grouted rock may be coated with an ap~roved curing compound in
lieu of continued ~pplication of moisture. The compound shall be
spray~d on the moist concrete surfaces as soon as free water has
disappeared, but shall not be applied to any surface until finishing
of th~t surface is complet~d. The componnd shall be applied at a
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lliciform rate of not less than one gallon per 150 square feet of

surface and shall form a continuous adherent memb::ane over the

entire surface. Curing compound shall not be applied to surfaces

requiring bond to subsequently placed concrete. If the membrane is

damaged during'ihe c~ring,period, ~he'~am~g~d area 'shall be

resprayed at the r~te of applicati~n specified above.

Grout !Ilix shell not be placed when the daily minimu.ill temp,=rature is

less than 40 0 r unless facilities are provided La insure that the

temperature of the materials is maintained at not less than soor Dor

more than 90°F during placement and the curing period. Grout mix

shall not be placed on frozen surfaces. Whe~ freezing conditio~s

prevail, rock to be grouted must be covered a~d 2eated to a ~ange of

soor to gO°F for at least 24 hours prior to placing treatment

m2.te::'--21s.

n;s?:::c.r:mG AND TESTING FRESH GROUT

The Engineer will inspect and test grout Juring ~ne course of the

work. Sampling of fresn grout will be done by tie methods

prescribed in AS!'}] Designation C 172. The vo::"u..'Je of each batch ',.'ill

ce ce~e~ined by the methods prescribed in AS:~ ~esig~2~ion C 133.

The E~gineer shall have free entry to all parts of the Contractor's

plaut and equipment wbich concern ~ixing and placing th~ grout ~hile

wo=k on the contract is being perfor~ed. Proper fjcilities sh311 be

provided for the Engineer to inspect materials 2~j precesses used in

mixing and placing the grout as well as for sec~ring samples of the

grout mix. All tests and inspections shall be so conducted. as not

to i~terf2re unnecessarily with the mixing and placing of the grout.

wnen ~eady-rnixed grout is furnished, the Contractor shall furnish to

the Eagineer a statement-of-delivery ticket for each batch delivered

to the job site. The ticket shall show the total weights in pounds

of cement, water, ~nd fine and coarse aggregates, amount of

air-entraining agent, time of loading, and the revolution counter

reading at the time of batching.

12. ffEASUREliEHT A_HD PA'ii1ENT

Method 1 For items of work for which specltlc unit prices are

est3blished in the contract) the vol~~e of grou~ed rock riprap,

includir;.g filter layers or bedding, \."ill be deter~ined from the

specified thickness shown on the drawings and t~e area on which

acceptable placement has been made. P2y~ent for grouted rock riprap

'"ill be made at the contract unit price. Such ?a'jTi1ent will be

considered full compensation for all labor, materials, equipment and

all other items necessnry and incidental to the completion of the

grouted rock riprap and filter layers or bedGing.

Method 2 For items of work for which specific unit prices are

established in the contract) the volume of rip rap and t.he volurne of

filter layers or bedding will be determined fr0~ the snecified

SCS-}[EH-20
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thickness sho~~ on the drawings and the area on which acceptable
placement has been made. The volume of grout ~.,;ill be determined

_. from the calculated batch 'lo1ume and the number of mixed bat'ches
d~liver,-d to the site .'ind acceptably placed in the '.%rk. Payment
for riprap; filter or bedding material; and the concrete grout will
be ;r.ade at the cOC1tract tL'1it price for each item, Such pay-ment ;..'ill
be considered full compensation for all labor, materials, equipment,
:md all other it.ems necessary and incidental to the completion of

the Tduyk.

All nethods Tbe following provlslons apply to all methods of
measurem~nt and payment. Compensation for a~y item of work
d~sc=ibe1 in the cou~~act but no~ listed in the bid schedule will be
inc ~Jjed in the pa:r~TleIlt. for t.he item of t,Jork to ·:a."hich i ~ is Eade
su~s~diary. Such i~eru5 and the ite3s to ~hich ~h2Y are made
;.;\::"jsidiary Qre identifi=o 3.D Section 13 01 tbs specifiC:Cltion.

",'
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13.- ITSHS 0= ftiORK- l>,ND COPSTRUCTION DETAILS

Items of work to be performed In conformance with this specification and
the construction details are:

a. ~id Item 7, Grouted Riorap channel Lininq

(1) This consists of furnishing and placi~g all riprap necessary
-to construct the channel lining as S!10Wn on the dra'-lings.

(2) The bed for the riprap shall be shaped and tri~~ed to
provide even surfaces.

(3) Riprap shall be placed as specified and grouted with
portland ce ~nt mortar for 100 percent of its depth.

(4) In sect~ion 12, 1·1.ZASUREi'·fE~~'r AND ?~_"!.~'E:-rI, 92..yment: ("Till
indicate compensation for Subsidiary ~t~ms: water; Rs~o~7~1
of Water; channel Excavation; and 30rro~ Excavation.

•~~: '...

Spookhill cutlet Channel and sediment Basin
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--•.. CONSTRUCTION SPECTFICATION

94. CONTRACTOR QUALITY CONTROL

1. SCOP:C:

The ~ork shall consist of developing, implementing, and
maintaining a quality control system to ensure that the
specified quality is achieved for al~ ~aterials and work
performed. The work shall include all equipment,
materials, labor and services necessary to implement and
maintain the quality control system throughout the
duration of the work.

2. EQUTPMENT AND M~T7RIALS

Equipment and D2.terials for qU2.1ity control shall be of
t~e quality and condition required to meet 'Che test
specifications cited in the contract references. Testing
equipment shall be properly adjusted and calibrat~d at ~he

'So "'r o:C ODcrc'rlO""'~ "no +-11 0 caIl~c·n.,.., a1n'~ned a';'" .;...-..,~Ld.......... .l.. ~'_ ,"-_ ! ... ::::t ~ a L- _ 'uLdl ....i...U~~ H: _aa\.-d._L '_ L.4l.C

- f--ec'lr'nc~'J C'-e;:~-"'~~":; ~eco--dC" or or<ul""''''''~l'' calobra-l-~on._L_~C_:::....L...~_~.L.l.::::~. J,:\ ..L J _--:. ........ :JJ.(It::.i...... _...L.. __ L.._L _,

-tes':::'s shall be available to ·the contracting officer c';: 2.1::"
times. Where specific requirements exist, equipment shall
be o;;erated and T.1aintained by qualified operators. All
equ~?ment and materials used in performing quality control

--CeS'Llng sharI be 2.S 2,£escrJ.bed by tIle Lese:. s"t.ancraras
referenced in the contract.

Equipment and materials shall be handled and operated in a
safe and proper nanner complying with all applicable st~te

and federal regulations pertaining to their use,
operation, handling and transportation.

ie
.~ ......~. ./

3 . QUJI.T·ITY CONTROL SYSTEM

Method 1 The contractor shall develop, implement and
maintain 2. system adequate to achieve tje specified
quality of all work performed, material incorporated and
equip::-!er;t furnished. The system este.blished shall be
dqcu~€nted in a writteh plan developed by the contractor
and approved by the contracting officer. The system
activities shall include the material testing and
inspection work needed to verify the adequacy of completed
work and procedures to be followed when corrective action
is required. Daily records to substantiate the conduct of
the system shall be maintained by the contractor. The
quality control plan shall cover all aspects of quality
control and shall 2.ddress, as a minimuT.1, any speci.fied
testing and inspection requirements. The system provided
shall be consistent with the planned performance in the
contractor's approved construction schedule. The system

,,"
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shall identify the contractor's on-site quality control
manager and provide an organizational listing of all
quality control personnel and their specific duties. The
system shall be submitted to the contracting officer
within 15 calendar days after notice of award.

Method 2 Th~ ~ontractor shall develop a system of
quality control to provide the specified basic material
testing and verification of material quality prior to use.
The syste~ activities shall include proc2du~es to verify
adequacy of completec '..lork , initiate corrective action to
be taken and document the final results. A written plan
for the system will not be required other than the
identification of the quality control person~el and their
duties. This identification shall be submitted to the
cortracting officer within 15 calendar days after notice
of a~'ia:::-d.

()Uf.._L TTY co}~rrR~p:t=RSC:l~N·EL

l·:e·(Jl..od ~ Qu.ali ty control activities sha J.1 be
accomplished by qualified personnel such as lice~sed

enginee~s! or inspection technicians certified by the
hmer~can Concrete Institute; and by qualified facilities
such as ~esting labora~ories certified by the U.S. Army
Corps 0:: F:ngineers. Tn2 contractor's Hritts::i quality
control plan shall ide~tify the name, qualification,
~rainins, eXD2rience and availability of all nersonnel who
will pe~£orm~the q~ality control activities. -The quality
control nanager's primary responsibility shall be in
quality c6ntrol activities.

Method 2 Quality control activities shall be
accomplished by qualified personnel. The contractor shall
identify and furnish to the contracting office~, for
app:::-oval, the names, qualifications, experience and
availability of all personnel who Ylill perfor~ the quality
control activities.

'- -

5. POST-AWA~D CONFeRENCE

Method 1 The contractor shall meet ~ith the contracting
officer prior to beginning any work and discuss the
contractor's written quality control plan. The
contracting officer and the contractor shall develop a
mutual understanding regarding the quality control plan.
The finalized plan will be approved by the contracting
officer.

Method 2 The contractor shall meet with the contracting
officer prior to the beginning of any work and discuss the
contractor's quality control system. The co~tracting

officer and the contractor shall develop a ffiutual
understanding regarding the quality control system. The

SCS-NEH-20 94 --2 3/90
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understanding reached will be documented by the
contracting officer by correspondence to the contractor.

. .....-
RECOR;)S

The contracfor's'q~~litY'control_recordsshal~ be kept
daily and shall document both acceptable and deficient
features of the work. All records shall be on forms
app~oved by the contracting officer an~ shall be legible.

Records shall include but are not limited to the
foL!..o~'iing:

a. The material or item tested, or inspection perforGed.

b. Date and time of tests or inspections.

c. Type and number of quality control activities and
tests involved.

d. The location and extent of work inspected or tested.

e. Test results and description of conditions observed
during the quality control activities.

L. Method of testing used (e.g. citation of reference
specification) .

nature of defects, specifications not met; etc.

h. Proposed corrective action, and reason for correcti~e

action.

i. Corrective aC~lons taken and supporting quality
control recertification testing.

J. Signature of authorized. testing or inspecting official
with appropriate checkers verification.

k. Manufacture's recommendations and certifications if

any.

1. Documentation of material delivered includingj
quantity, location stored, and results of examinations
citing applicable construction, material and reference
specifications.

Tn. Documentation of shop drawings includingj date
submitted to and date approval ny the contracting
officer, and results of examinations citing 2pplica~le
construction, material and reference specificatious
and construction drawings .

SCS-NEH-20• n. Date of the records creation.
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REPORTING RESULTS

The results of contractor quality control inspec~lons and
-..-,J~ests shall be comrnunicat-ed·'to the contracting officer's.

.- presentative immedia-tely. upon completion of the _.
,- nspection or test. ". - _.' -' .- - - -. -'. -. - - '.

Submittal of Records

Method 1 An original plus one copy of all records shall
be submitted to the contracting officer's representative
within one wor~ing day of the completion of t~e inspection
or test.

Method 2 The original plus one copy of records of
inspections, tests preformed and ~aterial testing reports
shall be submitted to the contracting officer's
representative weekly. The original plUS one copy cf
documentation of materials delivered shall be submitted to
the contractina officer's reDresentative priof fa ~he use

~ ~

of the material.

ACC~SS

The contracting officer and the contracting officer's
representatives shall be given free access to all testing
equipment, facilities, sites, and related records.

~O. MEASUREMENT AND PAYMENT

: -. • or i teT;1s of ',,'ark for which lusp sum pr lces are
established in the contract, payment will be nade as the
work proceeds, after presentation of invoices by ~ne

contractor showing t~eir costs. If the total of such
payments is less than the contract lump sum fo~ this item,
the unpaid balance will be included in final contract
payment. Total payment will be the lump sum cont~act

price for this item, regardless of actual cost to the
contracto~.

Payment will not be made under this item for the pu~chase
cost of materials and equipment having a residual value.

Paym~nt of the lump sum contract price for contracto~

quality control will constitute full compensation for all
labor, materials, equipment, t~ansportation, and all other
items necessary and incidental to completion of the work.

Compensation for any item of work described in the
contrict but not listed in the bid schedule will be
included in the payment for the item of work to which it
is made subsidiary. Such ite~s and the items to which
they are made subsidiary are identified in Section 11 .
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11. TT:C;;1S OF ',vORL' .Ai'iD CO~iST?UC'i'ION DETAILS

Items of work to be performed in conformance with this soecificatio~ and
the construction details are:

a. Bid Item 5. contractor Quality control

(1) This item consists of furnishing the personnel, equipment
and material required to perform the testing and inspec~ion
of construction activities that will ensue the specific
quality is achieved for the required works of improvement.

(2) 1:1 Secti.on 2, .~.2Ql"p!'-lEi'iT AND Hi"\TERIALS, all equipment us sd
for testi~s shall have been calibrated ~ithin 3 ~onths o~
'~he begin~iLg of construction and ~t ~he specified =r9q~s~sy

given in ths aP9rcpriate matarials ·tes·~ing s~and&rds.
Records of the calibration shall be fur~ished to the
Ensineer p~ior to using the 9quip~e~t a~d \~ithin 3 day3
after each cali~ration.

(3) In section 3, ~"\.LITY_~ON'lIR.i2b~YS'J:E~~, ~r.e fo:"lo\'ling iteTi1S
shall also apply:

The field insgector'~ duties s~all primarily inclcde
conti~uous field Donitori~g of all the ccnstrcctic~
activi~issr direction of tje cc~tracto~'s testing a~d
~~s~ection as specified herein, a~d preparation cf
daily diaries of quality ccn~rol observations and
actions. It is the responsibil~~y cf the inspector,
in conjunction with the contractor's quality control
manager, to identify deficis:1cies and to take
corrective actions to kee? all ~ork in compliance with
the contract sfecificaticns.

(b) The following tests/inspecticns shall be re~uireci:
-::estsjinspections shall be cOLducteci in accordar-ce
with the dra~ings and construction specifications "as
requires" to maintain contract require::lents Yl\ e3Cce9t
that a minimum testin9/insgection frequency is ShO',offi.

•
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The Contractor shall designate an experienced quality
control manager. THe quality control manager shall be on
site as each construction activity is mobilized to establis~

',:::1at the methods and procedures viill acnieve the minirnu,n
specified quality.

•

Concrete

Pozzolan
Portland Cement
Air Entrair1Inen't
curing compunnd

Gravel

Earthfill

Reinforcing
steel

(3 )

T8mperature
slump
Air content

Grade.tion
Atterburg Limits

REFERENCE
SPECIFICATION

ASTH Cl06 tl & 31
ASTN C143 & 31
ASTH C231 & 31
ASTH C618

531 & 31
532 & 31
534 & 31

ASTH C136 & 200
200

23

539
34

62

:HNIHUM
TEST/INSPECTION
FREQUENCY

'Each truckload
Each truckload
Each day

Each 1500 tons

Tje process
\-iill be
verified on a
continuous basis

Each delive:.-y to
site; pla.ce1!:e~t

shall be
certified by
contractor QC
prior to ea::h
concrete
plac2rnent

(4 ) The quality control manager shall attend all weekly progress
meetings to provide a weekly review of all quality control
activities including testing, construction methods, problems
and their resolution, and quality control activities for the
next 1,-leek.

(5) The frequency of testing and or site quality control
guidance shall be increased i~mediately upon, discovery by
contractor ~lality control or goverTh~ent inspections of
material or areas of work that do not meet the minimum
squality specifi9d by the contract. Quality control actions
at such time include but are not limited to stopping
construction activities to correct procedures, methods,
and lor material being installe; inc~e~sing test frequency
at the site and/or source of materials; replacing workers,
Foreman or other contractor employees who refuse or are
unable to comply with providing the minimQ~ quality of
construction specified by the Contract.

•
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CONSTRUCTION SPECIFICATION

1. SCOPE

200. GRL\VEL ROAD SURFACING

The work shall consist of furnishing, transporting,
placing mineral aggregates for road surfacing.

2 . 11.J:\T"F? TALS

•
")
..; .

Ye.

F.gg:;:-egate shall CO:1J:OllT1 to the applicable c::-equirements of
ASTI~ D 12~1 or, if so specified, shall be obtained from
designated sources. The aggregate material shall be free
from vegetable ~atter and other deleterious substances.
Afte~ the contractor has determined that the aggregate
meet.s the specific=_tiol"! and at least 20 ce.ys prior to
delivery -to the site, the contractor shall notify the
cont~acting officer in ,yrit_ing of the sou::-ce of the
mat:=rial. Test data and o-Lher certifica.tion informatio"
for the aggregate shall be furnished 20 days prior to use
of tile material.

BF.SE PREPp..R,RJIm~

The areas to be surraced shall be compacted as specifiec
to -the lines and gradessho'e;n on the dra'-7i;;gs. The
surface shall be i~spected and approved by the Enginee::
before any aggregate surfacing material is placed.

Tte aggregate shall be deposited, spreac, processed, a~j

CO;-;;?2.cted on the prepared subgrade to th-:: required
thic~:ness as shown on the drawings. In the event
segregation occurs. the material shall be bladed until ~~e

various sizes or aggregate are uniformly a"d
satisractorily ble~ded. After being sprsad, the mate~icl
shall be watered, mixed. shaped to the required section,
and compacted as specified in Sectio~ 6. The completed
CO~3e shall be smooth, true to grade and cross-section.
and free from ruts, humps, depressions, a~d

irregularities.

.-=.-
'-

5 . r-?EASUREMENT AND PAY}JENT

Cortpensation for any items of work desc::-=--bed in tlle
contY2ct, but no~= listed in the Bi~ Sche¢ule, Hill be
~included in the payment for· the item of ~.-York to which i-t
is rnade subsidiary. Such items and the items tOYihich
they are made subsidiary are identified in Section 6 of
~~i5 specification.
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•• 6. ITEI-rS OF \t\'OR-I< AND C()~~S~RUC'"flION DETA TLS

Items of work to be pe:!:'formed in con.forrr,ance with this specification and
the construction details are:

a. Bid Item 6, Gravel Road Surfacing

(I) This item consists of furnishing and placing gravel read
surfacing on the preposed 0&1-1 roads and maintenance ramps
around the sediment basin, as shown on the drawings.

(2) Gravel :!:'ead surfacing shall be placee at a rate of 21 tons
per 1000 square feet of surface area.

(3) The gravel road surfacing shall be graded per section
702.2.2 of the i·fAG specificat:.i9n 2.5 fo110·:::3:

(4) In Section 2, Hl'.TERI.!\LS, gravel r02.a su.rfac:ing shall mset
the following requirements:

•

Sieve size

1 1/8"
~ 4
if 8
f: 30
-" 200

(a)

(b)

Percent Passinq (bv a-y weightl

100
38-65
25-60
10-40
..-J-12

Percentage of Wear: When tested in accordance with
ASTM C 131, the percentage of wear shall not exceed 40
percent after 500 revolutions .

Plasticity Index: When tested in accordance wi~h ASTM
D ~31S, the placticity index s~all not be more tha~
£i':e (5).

(c) Liau':o Limit: ~'{hen tested in acsor:da::ce v.Ji th ASTI-! D
4318, the liquid limit shall not be more than 25
percsnt.

(5) Where the plans require gravel road sur=acing, the
Contractor shall install the surfacir.g before using that
road as a ~aul read for project purposes. The cover shall
be compacted and main~ained in good, le~el condition during
project use a~d shall be left to the tjickness and neat line
and grace indicated en the plans.

(6) In section 3, BASE PRE?ARATIOU, :!:'ills and jug heles in ~r.e

O&M roa~ areas to be surfacea shall be filled with Gravel
Road surfacing.

(7) In Section ~, PLACEI1ENT, compaction of gravel road surfacing
is required. compaction shall be accomplished with a
minimum of tvlO (2) complete passes over the entire surface
area by rubber tired equipment having a minimum empty vreigh":
of 25,000 pounds or approved equivalent method.

•
Spookhill Ou~le~ Channel and Sediment Basin

200-2

SepteI:lber 1992



•

(8 ) In section 5, MEASURENENT AND PAYHE0iT, the quantity of
gravel road surfacing placed within the specified limits
will be me2sured to the nearest ton by actual weight. For
each load of gravel placed as specified, the Contractor
shall furnish to the Engineer a state~ent of delivery ticket
showing the weight, to the nearest 0.1 ten, of gravel in ~he

load.

Payment for gravel road surfacing will be made at the
contract unit price. such payment will be considered f~ll
compensation for all labor, materials, equipment and all
other i-cems necessary and incidental to the completior. o£
the gravel road surfacing.

Measurement and payment for gravel read surfacing will
include cc~pensation for subsidiary items: pollution
control ani Water for Construction .

••'--=
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". tlATERIAL SPECIFICATION

522. AGGP~GATE FOR PORT1ft~D CEMENT CONCRETE

1. SCOPE

This specification covers the quality of fine aggregate and coarse
aggregate for use in the manufacture of portland cement concrete.

2. QUALITY

Aggregate shall COnfOlTI to the requirements of ASTM Specification
[-33 for the specified sizes. Aggregates that fail to meet any
requirement may be accepted only when: (1) the specified alternate
conditions of acceptance can be proved prior to the use of the
2ggregates on the job and within a period of time such that no work
under the contract will be delayed by the require~ents of su~h

proof; or, (2) the specification for concrete expressly contains 2.

provision of special mix requirements to compens~te for the effects
of the deficiencies.

••••

•. ~ - .
"". ..

3. P~ACTIVITY WITH AlKALIES

The potential reactivity of aggregates with the alkalies in cement
shall be evaluated by petrographic examination and, where
applicable, the chemical method of test, ASTM Designation C 289, or
by tbe results of previous tests or service rec0rds of concrete waGe
fr08similar aggregates from the same source. The standards for
evaluating potential reactivity shall be as described in AST~

Specification C 33, Appendix AI.

Agbr~gates indicated by any of the above to be potentially reactive
shall not be used, except under one of the follo~ing conditions:

a. Applicable test results of mortar b~r tests, made accordiuz to
ASTM Method C 227, are available which indicate an expansion of
less than 0.10 percent at six months in mortar bars made with
cement containing not less than 0.8 percent alkalies expresscG
as sodium oxide; or

b. Concrete made from similar aggregates f~Offi the same source has
been demonstrated to be sound after 3 years or more of service
under conditions of exposure to moisture and weather similcr
to those anticipated for the concrete under these
specifications.

Aggregates indicated to be potentially reactive, but w~thin

acceptable limits as determined by mortar bar test results or
service records, shall be used only with "low alkali" cement,
containing less than 0.60 percent alkalies expressed as sodium
oxide .

522-1
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STORING fu~U H~uLING

Aggregate of each class and size shall .be stored and handled by
~ethods that prevent segr~gation of particles.sizes or contamination
by intermixing with other materials .

522-2
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It<\TERIAL SPSCIFICATIO:'i

523. ROCK FOR RIPfu\?

1. .:leop£.

Tbis snecification covers the quality of rock to be used in the
const~~ction of rock riprap.

:2. QUALITY

Indi'lidual rock frag~ents shall be de~se, sCllnd acd ~ree froin
~racks, se3ms and other defecLs conducive to 3cceleraLed weathering.
The rcc~ fragments shall be angular to s~broulljed iu shap~. The
least dimension of an iDdi~idu3l rock frag~ent shall be not less
tl~an c:J.e-third the greates-c dit!!ension of the fr3gm~~L..

Except as provided be:ow, the rock shall have the f~llowillg

?["o:?e~·ties :

a. Bulk specific gravity (saturated surface-dry D3S1S) not 125s
tb2.D 2.5.

b. Absorption not more than 2 percent .

c. . So~ndness: Weight loss in 5 cycles not more than 10 percent
vhen sodilliCJ sulfate is used or 15 percent. ',.,;hen wagnesium
sulfate is used.

Tbe bulk specific gra'li ty and absorption shall be detennined by
ASTM Method C 127. The test for soundness shall be performed by
ASTH Method C 88 for coarse aggregate modified as follows:

The test sample shall not be separuted into fractions. It shall
consist of 5000 ± 300 g~ams of rock fragments, reasonably uniform in
size and shape and weighing approximately 100 grams each, obtained
by breaking the rock and selecting fragments of the required size.

After the sample has been dried, following completion of the final
test cycle and washing to remove the sodium sulfate or magnesium
sulfat.e, the loss or weight. shall be determined by subtracting from
the original weight of the sample the final weight of all fragments
which have not broken into three or more pieces.

The report shall show the percentage loss of weight aud the r~sults

of the qualitative examination.

523-1
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3.

Rock that fails to meet the requirements stated in a, h, and c
.above, ~ay be accepted only if similar rock from the SEme source has
been demonstrcted to be sO:lnd after 5 years or more of service unde~

conditions of ~eather,: wetting ~nddrying, and erosive-forces
similar to those anticipated ~or the rock to be installed under this
specification.

GRtillING

The rocx 8Dall confo~ to the specified grading limits after it has
been ulaced in the ripr3p .

523-2
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P~~TERIAL SPECIFICATION

531. PORTU.lID CEt-3NT

1.. SCOPE

This specifi~ation covers the qU3lity of portland cements.

2. QUALITY

Po~tland cement shall conform to the requirec.L1E:nts of ASrr1
Sp~cification C 150 for the specified ty~es of ce~ent, except tC2L,
'>ihen Type I portl2.nd cerr.ent is specified, Type IS portland
blast-furailce slag ceoen·t or Type IP portland-pozzolan cement.
ccnforroing to the requi:-ements of As~n1 SpeciEcatioll C 595 may be
used unless prohibited in the s~ecifications.

Ii air-entr3ining cesent is to b~ used, the Contractor shall furnis~

the !11anuf3ctur~r's ",ritten st-3tement giving the source, alIlOlL'1t and
brand name of the air-entraining addition.

••

'.~."

..,

.J. SluRAGE AT THE COi~ST?.uCTION SITE

Cement shall be stored in such a manner as to be protected from
we3~h2r, d:lInpness or other' destructive agencies. Cement that is
partially hydrated or otherwise dam~ged will be rejected.

531-1
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h~TERIAL SPECIFICATION

532. AIR-ENTPAINING·ADMIXTURES
( "1;'0" CO\JC\<-';-"""' \".-. 1'\ J I "' ....lJ.l Lo)

1. SCOPE

This specification covers the quality of ~ir-~ntraining admixtures
for CvDcr,-te~

2. QU.'U.,IT~

Ai::.--e:;trai)]. il1 3 ad.L~ixturcs shall confonu to th~ r~quireilleDts of 1\57.:1
S?ec:Eication C 260, except that the relative durability factor i3
t~e freezing and tha~ing test shall be not less t~an 95 .

532·-1
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533. 'dATER-REDU'CDW A:Nl)SET-F..ETA.RDIHGADiiIXTURES .
FOR· FOR'lL-Arm CHfSHT conCRETE

1. SCOPE

This specification covers th~ quality of water-reducing and set
r~t3rding admixtures for portlaD~ cellient concrete.

2. ~UALITY

~'la'ce.r-j~educing and s~t-r~tarding <!Qmixtul-es shall C'JDforra 'to tb.~~
requirements of AS'i1i Specification C 494, exce~.>c that :ccs:i.stance t,.)

freezing and thaving shall be determinE:d in all. cases, and the
minicuill relative durability f3ctor shall be 95.

3. T'[FES

•

•

4 .

Admixtures ~3hall be !,;{pe A, "}at.'cr-I~2ducinQ. or
T-j~.e DJ \iater-Reducing, and Retading , .:is ddind lU ASTi1
Spec~fica'tion C 494.

PEP.70BX.\HCE IN TEL J03 ~lIX

'\.fuen added in the manner a:::ld amollnt recoa:mended by the manufacture:r:
to the concrete used on the job, with no coaDge i:::l the ceillent
content or proportions of the aggregates, acbix~ures shall have the
following effects: .

TYPe A or IYP.e D: The water content at the required 31ump shall be
at least 5 percent less with the admixture than without. The air
content shall remain ~ithin the range specified, but shall not
exceed 8 percent in any casc.

Type D: The time of initial setting, determined as prescribed in
ASTM C 494, shall be from 1 to 3 hours longer with the admixture

thaIl ·,.i thout .

533-1
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_~. MATERIAL: SPECIfICATION

-
534. C1~ING COMPOUND (FOR CONCRETE)

1. SCOPE

This specification covers the quality of liquid me:nbrane-forming
cCffipounds suitable for spraying on concrete surfaces to retard the
loss of water during the curing process.

The curing compound shall meet the requirements of ?STM
Specification C 309.

U~less othc01ise specified the compoLmd shall be Type 2.

All cur~ng compound shall be delivered to the site of the work in
tnE: oci 6inal contaiuer bearing the name of th~ nanufacturer and the
b~and Dame. The compound shall be stored in a ma~~er to preveut
c3mage to the containers and to protect water-emulsion t)~es from

freezing .

534-1
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MATERIAL' SPECIFICAtION'
.':-- --- ---. - .. ....:.._- . .-..: _'::::::. :".:-.:..

535 ~ ~ -: PREFORMED EXP~~~SION-'~JOih~ -FIllER

1. - SCOPE

This specification covers
fillers for concrete.

the quality of prefor::ned expansion joint

...oc-•. .'

I're£O:::-illcd .:..xpr.. nsicD Jo~nt filler shall confo!.1ll to tbe requirements
0: ASTM Specificatiou D 1752, Type I, ~iP~ II or Tyr e III, ~~less
bi~~winous type 13 specified. Bitlli~iuous ty¥e preformed eA~3nsion

joint filler shall conform to the requirements of ASTM Specification
D 994, or D 1751 .

535-1
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t~TERIAL SPECIFICATION

536.. SEAI.n1G COtiP01.J1IT) FOR JOINTS IN CONCRETE A}i'D CONCRETE PIPE

1. SCOPE

This specification covers the quality of sealing compound for
filliug joints in concr~te pipe and concrete structures.

2.· TYPE

The cc~?ound 5h211 be 2 cold-application r~3stic) single cCillpon~n~ o~

iilult.iple component. tj-pe.

TQe single cOffip~nent t:7.e shall Dc a ready-mixed nondrying cOillpo~d
furnished in t~o\'leli!lg consistency or in preformed rope or strip
fOOl.

The 8ulti>:lle co::rDO:1ent tyPe shall be com~csed of t;.,'o or more
suosta~ces t~at ~re to be mixed prior to application.

3. QU..-\1ITf

Seal.i.ng campou_lid shall conform to the requirements of one of the
follc~ing specifications:

ASTM Specification D 1850; Concrete Joint Sealer)
Cold-Application T)~e. Penetration) determined as specified in
ASTM D 1850, shall be not greater than 120.

federal Specification SS-S-210A; Sealing Coopound) Preformed
Plastic, for Expansion Joints and Pipe Joints.

ASTM Specification D-1190 concrete joint sealer, hot poured
elastic type.

Federal Specification TT-S-227; Sealing Compound: Elastomeric
Type Multi-Component (for Caulking) Sealing, and Glazing in
Buildings and other Structures), Type II.

The COllipound shall be capable of being applied at a temperature of
700F and shall be of such nature that it will adhere to dry, dust
free concrete when applied either directly or ove~ a suitable
pri~er.. After curing it shall be a resilient, adhesive material
that is capable of filling joints and firm enough to prevent the
entry of subs~quently placed concrete or of earth during the
beddi~g, cradling, or backfilling operations.
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4. COY20SITION t~~ PROPERTIES

The compound, _.if us~d for pipe hay_ing 'rubber gaskets, shall have a
. cOillposition such tbat it will not cause deLeri~ration of the rubber
. gaskets .

536-2
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K~TERIAL SPECIFICATION

537. NON-l1ETALLIC WA1LRSTOPS

1. SCOPE

This sp~~ification covers non-metallic waterstops for use 10 joints
of CODcrete structures.

2. CU-.SSIiI CATIm;

J. Classes.
classes,

Non-metallic ~aterstops sholl ~e of the following
as specified:

•

b.

C~2SS I shall be made of either natu:al or synthetic rubber.

Class II shall be made of vinyl cllloride polymer or copolywer.

II~~' Jon-metallic waterstops may be either split or solid
and shall coafo:-m to the follot-ling tY'Pes) as specified (see

iige.re 1):

Iype A shall have ribbed anchor flc:nges and a smooth t,,;eb.
Flanges ~ay be of uniform thickness or may have either a
convergiQg or a diverging taper toward the eases .

Dye 13 shall have ribbed anchor flanges aud a smooth 'Heb
containing 2. hollow tubular center bulb having: (1) a wall
thickness e~ual to at least one-half the web thickness and
(2) the inside diameter (D) specified in t~e cor.tract. Flanges
may be of uniform thickness or may have either a con<lerging 0:

a diverging taper toward the edges.

IJpe C shall have a single, circular, bulb-t)~e anchor flange
at each edge and a smooth web.

IYEe D shall have a single, circular, bulb-type anchor flange
at each edge and a smooth web containing a hollow tubular
center bulb having: (1) a wall thickness equal to at least
one-half the thickness of the web and (2) the inside diameter
(D) specified in the contract.

~~ shall have ribbed anchor flanges and a web molded or
extruded iD the form of a round or U-shaped bulb of the
dimensions specified in the contract. The web bulb shall be
connected at the open end of the :lU" by a thin membrane (having
a thickness of not less than Ij64-inch or more than 1/5 the web
thickness) designed to: (1) prevent infiltration of wet
concrete ioto the bulb and (2) tear when expansion of the joint
occurs. Flanges may be of uniform thickness or may have either
a converging or a diverging taper toward the edges. Auxiliary
positioning or nailing flanges may be provided so long as they
do not interfere with the functioning of the web bulb.

537 -1
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Type F .shall have ri1?bed an~o'r'_'tla_ngeswith at .leas t two' extra
heavy ribs (designed to resist displacement of the waterstop

. during . placement of-concrete') on each 'flange and a smooth ~eb

having a positioning or nailing flange attached at the center.

!L~e G shall be of special design confo~ing to the details
shown on the drawings.

c. Sizes. Waterstops of Types A through F shall be of the sizes
listed herein, as specified (see Table 1). Type G waterstops
shall have the dimensions shown Oil the drawings.

3. PE"'lSICA.L REQUIRHJIHTS

Ihe extruded or molded materials shall exhibit the properties
specified herein when tested by the methods specified in Section 4
of ~his specification.

a. Class I Waterstops

(1) The hardness (Shore A durometer) shall be not leSS than
60.

(2) The specific gravity shall be not ~ore than 1.2 .

(3) The tensile strength shall be not less thaD 2500 pounds
per squ2re inch.

(4) The ultimate elongation shall be not less than 450
percent.

(5) The compression set shall be not Qore than 30 percent.

(6) The \~ater absorption (by weight) shall be not more than
5 percent.

(7) The decrease in tensile strength and ultimate elongation
after aging shall be not more than 20 percent.

(8) There shall be no sign of failure due to brittleness at a
t~mperature of minus 35°F.

b. Class II Waterstops

(1) The hardness (Shore A durometer) shall be not less than
60.

(2) The specific gravity shall be not more than 1.4 .

(3) The tensile stren3th shall be not less than 1400 pounds
per square inch.

537-2
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--~~•.. (4) The ultimate elongation of the web shall be not less than
280 percent and that of the flanges shall be not less than
200 percent·. - - --

(5 )

'r)\0

There shall be no~~~~iof- failure due to flange
brittleness at a tem~erature of O°F nor of web brittleness
at a temperature of minus 35°F.

The decrease in either tensile strength or ulLimate
elongation after accelerated extraction shall be not
greater thao 15 percent.

•

(;) As a resulL of the effects of alkalies:

(a) After irr.mersion for 7 days, the saa:ple shall exhibi:'
DO loss of weight and not mere than 0.25 percent
increase in weight, and the hardness (Shore A) of the
treated sample shall differ from that of the
untreated sample by not more than plus 5 points or
minus 5 points.

(D) After i~ersion for 30 days, the sa~ple shall exhibit
no loss of weight and not more than 0.40 percent
increase in weight, and the dimensions of the treated
sample shall not differ from thos~ vf the untreated
sample by more than one percent .

.4. TE3T ~THODS -

Testing shall be done by the metbods cited herein. All cited test
methods are included in Federal Test Method St2ndard No. 601.

a. Hardness shall b~ determined by Method 3021.

b.

c.

d.

e.

..-

.l. •

g.

h.

Specific gravity shall be determined by Method 14011.

Tensile strength shall be determined by Method 4111.

Ultimate elongation shall be detennined by Method 4121.

Compression set shall be determined by tlethod 3311.

\~ater absorption shall be determined by Method 6631 .

Tensile strength and ultimate elongation after aging shall be
determi~ed by Method 7111.

Brittleness shall be detennined by Method 5311-1.
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l. Accelerated extra-etlan shall be accoinplished by Method 611 r
. under the following conditions: _,

(1) Scmples' sh'a'n he·not less~.-thari 1/l6-inch nor more 'than .
liB-inch in thickness;

en The immersion mediwn shall be a solution made by
dissolving 5 grams of chemically pure sodium hydroxide and
5 erams of chemically pure potassiUiTI hydroxide in ODe

liter of distilled water;

(3) The s2.!:il.ples shall be immers(~d in the L.Jedium for 14 days 2t
a te8perature of 145 0 ± SOY;

(~) During the imDersion period, air shell be gently bubbled
tbrough the medilLl1 from a 1/4-incll glass tube at a rete of
aLout one bubble per second;

(5) Fresh mediU:ll shall be substituted every day;

(6) SaQples need not be dipped i~ aceto~e .

(1) Sample shall be not Dore than 1/4-inch in thickness;

.J. The effects of alkalies s;.a11 be deter:Dind by Method 6251
under the follo~ing conditions:

•• (2)

C'"J)

The immersion DeditllTI shall be as desc:;::ibed in (i),

Fresh medium shall be sUD~~tituted every 7 days.

. ,
aDove;

The samples shall be imme:;::sed in the medium for a period
of 30 days;

(5) Samples need not be dipped in acetone.

5. CONDITIm~

Waterstops shall be extruded or molded in such a manner that the
material is dense and homogeneous throughout and free from voids,
tears, thins, indentations, or other imperfections. Unless
otherwis2 specified, waterstops shall be s)~metrical in shape and
uniform in dimens:ons and shall be furnished in continuous strips at
lecst SO feet long. factory splices shall have a tensile strength
equal to at least one-half that of the unspliced section.

•
6. ?:\C:<AGI~G Mill STO~IJ~G

Waters tops shall be packaged and stored by methods that will ptotect
them from prolonged e~posure to direct sunlight or excessive heat .

SCS -lITH-20 4/86 ' .'
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T.\3LE 1- SI7.ES Of. WATE..lGTOPS

Size - Web T~ickne33H' (T)". -_: -. _ Width (t,J)
. - (Incheg)

~ .. .. .-. - (Inches)
D~3ign?ll.i(,:r..

_.- .- - ..

.. -- . .

1 1/16 -- 5 1/4

2 3/32 3 3/4

3 3/32 4

4 3/32 5 1/4

5
~ (-'(2 6
.) -.J.

6 1/8 4

i 1/3 r:. 1/4...I

8 1/8 6

9 5/32 4

10 5/32 4 1/2

• 11 5/32 9

12 3/16 It

13 3/15 5

14 3/16
...
0

15 3/16 9

16 1/4 0 ,/'

17 1/4 9

13 3/8 5

19 3/8 6

20 3/8 9 /

21 1/2 6

22 1/2 9

23 1/1 12

Ie
'----
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TYPE A

TYP-Z B

TYPE c:

r{PE D

TYPE'l'

FIGURE 1.

j
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'
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~~TERIAL SPECIFICATION"

539. STEEL" REINFORCEtf£NT -(FOR CONCRETE)

L SCOPE

This specification covers the quality of steel reinforcement for
~einforced concrete.

2. Q1JALITY

All reinforcement shall be free from rust, oil grease, paint or
othe~ deleterious matter.

Steel bars for concrete reinforcement requ~rlng tends shall be
de£0rT.i:,:d billet-st.eel bars confonning to AST:i Specification A 615,
Grade L,D or Grade 60.

Str3ight steel bars shall be deformed bars conior~ing to one of the
following specifications:

0efol~ed Billet-Steel Bars for Concrete Reinforcement (Grade 40
or Grade 60) - ASTM Designation A 615.

I<o.il-St.eel Deformed Bars for Concrete Reinforcement (Grade 50
or GradE 60) - ASTM Designa~ion A 616 .

~~le-Steel Deformed Bars for Cor-crete Reinforcement (Grade 40
or Grade 60) - ASTMDesignation A 617.

ra~ricated steel bar mats shall conform to the reQuirements of ASTM
Specification A 184.

Welded steel wire fabric reinforcement shall conform to ~he

requirements of ASTM Sp~cification A 185.

~ielded deformed steel wire fabric for concrete reinforcement shall
conform to the requirements of ASTM Specification A 497.

Cold-drawn steel wire reinforcement shall conform to the
requirements of ASTM Specification A 82.

Deformed steel wire for concrete reinforcement shall conform to the
requirements of ASTM Specification A 496.

3. DI?--2NSIOHS OF \'i1:LDED \-lIRE FABRIC

Gauges, spacing and arrangement of wires in welced steel wire fabric
shall be as defined in ACI Standard 315 of the ~ffierican Concrete
Institute for the specified style designations.

539-1
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4 . STOR.!\GE

Steel reinforcement stored at thes~~e_ o~ the work shall be stored
above the ground surface on _platform~~, s}\.ids or other supports. and
shall be protected :tram rnechanicar-injuI-Y and corrosion.

539-2
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INSTRUCTIONS FOR USE OF CONSTRUCTION SPECIFICATION 2

•• c CLEARING ·AI'ID . GRUBBING .

1. ~lica~i1ity

Const~uction Specification 2 is applicable to the clearing and
grubbing of construction sites.

2. Mat~:ri3l SlJecific.1tions.

There are no material specifications coniplementarf to Construction

Specifi.cation :.

3. Itess to be Included in Contract Specifications 2nd Dra\~i.nE·

a. T..lhen t~1e are:J.s to be cleared and grubbed are definable Of'. the
site plan) their limits must be shown and clearly defined.

b. \rhen the areas to be cleared are not definable on t.he site plen
(such as for many cbannel i~provement jobs), the extent of
clearin~ and grubbing required must be oescribed by notes 3nd
designation of right-af-way boundaries and station limits.

•
c. T:ihen p:~Y1!lent is to be made under Method 2) S.::ction 5, the survey

line along which the length of cleared area is to be measured
must be designated, as well as the lateral extent and station
li~its of the areas to be cleared.

d. Areas in which disposal of refuse e,aterial .,.;ill not be allo\-:ed
or areas to which disposal will be restricted should be shown
if such restrictions are necessary.

.... - ,._,:.'

---- e.

f.

g.

h.

l.

J

Special requirements for depth of grubbing when appropriate.

Required depth of cover over buried material,if applicable.

Required surface grading over buried material, if applicable.

Restrictions on blasting, if any.

Spec~al requirements for control of erosion, water pollution,
and air pollution, if applicable.

riethods of measurement and payl11ent, if the standard
specification includes more than one method .

2-1-1

scs-m:H-20 l./12/84



4. Discussion of Methods--.....-. Section 5, Measurement and PaT-nent

.-

•

..

- -
(1) Method 1 is intended for use when the areas to be cleared

and grubbed ~re exten~ive ~~d-ca~ b~defi~ed in units of 
area on the ground and on the drawings. A reservoir
area is a ty~ical example of this type of site.

(2) Method 2 is intended for use when the areas to be cleared
and grubbed are long and narrow. A channel right-af-way
is a typical example of this tyrpe of site.

(3) ~et~od 3 is intended for use when the areas ~o be cleared
~'1d g:,:ubbed 3re e;(tensive but the vegetation consists
:nainly or scatt.ered trees, stumps, snags, etc., that can
be measured individually.

(4) ~le~hod 4 is in~ended for use when t~e areas to be cleared
and grubbed canno~ be measured practically and when it is
reasonable to expect t~at variatioris in ~he quantity of
clearin;s and grEbbing to be done '...'ill not occur after the
co~tract is awarded.

(5) ~ben all but 02e met~od are deleted for use in a contract
specifiC3tion, delete from ths last p.:nagrzph "An ~lethods
Tte following provisions apply to all methods of measur2ment
end payment" 2nd left. justify the remairling text,

2-1-2
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INSTRUCTIONS FOR USE OF CONSTRUCTION SPECIFICATION 3

STRUCTUREREHOVAI/.: ' ...

Construction Specification 3 is applicable to the removal of all

types of structures, including fencing, from construction sites.

2. M3terial Specificatio:ls.

The=e are no material specifications comp_ementary to Construction

S?e~ification 3.

3. Ite~s to be Included In Contract Specifications and Drawings.

a. The location and t)7e of each str~ctu~e or fence to be removed

or the limits of the areas from within ~hich structures are to

be removed must be shown on the plan a:ld profiles of the site.

If structure removal is designated by area limits, the location

and tT~e of all buried structures to be re~oved must be shown in

addition to the area limits. All kno~n information regarding

the structures must be shown on the drawings.

•

•

b .

c.

d.

e.

I.

g.

h.

j.

K .

The location and types of structures or fences to be preserved

in place or to be salvaged must be sho~n on the plan and

.profiles of the site.

The required extent and depth of removal.

The locations of storage areas for salvaged structural materials

must be shown on the plan or indicated by appropriate notations.

Areas in which disposal of refuse material will not be allowed

or areas to which disposal will be restricted, if known. If

refuse materials must be disposed of off the right-of-way, make

appropriate notations.

Structures, including fences, to be removed by others.

Required depth of cover over buried material, if applicable.

Required surface grading over buried material, if applicable.

Restrictions on blasting, if any.

Special requirements for control of erosion, water pollution,

and air pollution, if applicable.

Note that 3 separate bid item for salvage may be needed becaGse

of cost sharing arrangements. (See Chapter 1.)

3-I-}
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• 4 Discussions of Methods.

a. Section"-2, Marking

(1) Method 1 is inte~ded -fo":;: -:'use -\-,'h"eri- the" st:cuctures to be"
removed are of significant size or when several widely
separated structures must be removed. wnenever possible
this method should be used in preference to Method 2.

(2) Method 2 may be used when many small structures, such as
irrigation turnouts, check structures and lined ditches,
are located within the limits of the construcLion site.

b. Section 3, Remova!

'-. Sec-:.iOD 6, tleasureme!lt and Pri)'ffient

(1) Method 1 1S for measurement and payment on a unit basis .•

(1)

(
~', ,
'-)

( 7'
~)

Method 1 is compatible with Method 1, Marki~g, and must
be used in specifications where M~thod 1, Ma:cking, is
selected.

Method 2 is comoatible ~ith Method 2, Marking, and must be
used in. specifications \.,Jhere ]-lethod 2, M2.:d:ing, is
selected.

Method 2 is for pay~ent on a lump s~~ basis.

•

(3) 'tlllen all bu~ one method are deleted fer use in a contract
specification, delete from the last par2.graph
"All Methods The following provisions apply to all
methods of measurement rind payment," and left justify the
remaining text"

3-1-2
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·~•. INSTR'CTIONS FOR USE OF CONSTRUCTION SPECIFICATION ~

POLLUTION CONTROL--

1. ~DlicabiliLY·

lnlS construction specification is applicable to the control or
~eductio2 or pollution from any and all construction activity
(including dams, channel reorientation, or an] other operaLions
invol',;ing any eartrul"!oving or disturbance of tree or 'iegetative
cover) d~ring the construction period.

2. ::aterial SDeci.fications.

Ther~ are no material specifications complementary to this
specific2tion. Any material specifications shall be specified In

S~~ction 3.

3. Items to 02 ~ncluded in Contract Specifications and Drawings.

a. W'een the area to bf:: controlled can be defined. I.he limits to
be treated shall be shoyn or described.

•
D. ~~el. the are3S to be treated are not definable on the site map

(such as on many channel jobs), the extent of treatment shall
be cescribed by notes or designa~ions by staticc or
Yi6~t~oi-~ay limiLs.

c. Any restrictions or requirements liDiting the methods of
con~rol or treatment.

d. Spe~ial requirements designating the
con~rol of construction operations.
might require temporary or prolonged
c8r-struction operations.)

sequence of time of
(These requirements
shutdown periods of

e. Alternate methods of control, if applicable.

f. An} restrictions on amount of area disturbed before treatment

is sr.arted.

g. An~ restrictions on timing and period of time to install,
operate, or remove any of the controls or treatments.

h. Special requirements, such as sectional excavation or
placement of materials, burning operations, blasting, clearing,
dredging, or any other unique construction procedure or
oper3tion.

scs-m~E-20

.. l. Ar.y other special requirement pertaining to th:s
specification, including reference to applicable state laws and

re6'Jla tion"s.
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__e

j. Method of measurement and payment. \Y''hen all but one method are
deleted for use in a contract specification, delete from the
l~st paragraph "All rIethods _The following provisions apply to
all _methods of measurement and-paymeni"-"and-left justify the

-remaining tex't-.-- - -,- -- - . .,

Construction tlethods to be Used ~n Contracts to Control Pollution

The following list does not include all possible erosion and pollution
control methods. All personnel concerned with planning, design, and
constr~ction should study the needs of the site carefully and specify
~hatever is required to control erosion.

A. Structures

1. Limit clearing or clearing and grubbing prior to actual need.

2. Install terraces or diversions, inclUding stable outlecs.

a. Above and below borrow areas.
b. Above emergency spillway area.
c. Above storage areas.

3. Control access and haul roads.

a. Contour roads.
b. Dust control.
c. Erosion control - turnouts, pipe culYe~ts.

d. Vegetate disturbed areas.

L Shape and control borrow areas. Reduce area and duration of
exposed areas.

5. Install debris basins, brush dams.

6. Locate, shape, size and protect by-pass channel.

a. Use coffer dams.
b. Pump excess water across construction site.

7. Sectional construction.

8. Timely installation of mechanical structures.

9. Control work sequence.

10. Complete as you go.

11. Winter or seasonal shutdowns to insure pollution control.

12. Clean and sanitary conditions at the ~ork site at all times.

13. Seeding - temporary and permanent.

SCS-J-rEH-20
5-1-2
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14. Prevent fires.

15. Prevent pollution by~hernicals:and~oil.

16. M~l~h unpro~~cted areas.

B. Channels

1. Leave blocks.

2. Construction in llew cut - leaving old channel to carry flo~.

3. Do not open ne'" channel t.o flo'N l1ntil vegetated. -- 'dork
sequence.

4. Seed slopes imQediately after construction.

5. Mulch slopes.

6. S~ray mulc~, seed, fertilizer, and as?halt or poly,inyl reSln,
etc.

7. Excava te (10'••-05 tream.

8. Te~porary gr20e cont~ol structures .

9. Limit clearing, snagging.

10. Limit disturbi~g channel banks on one side. Delay and complete
other side after first side is vegetated.

11. Construction on chafl.nels should be performed in segments,
completing each segment before moving to next segment.

12. Control water inlets into channel.

13. Install pipe inlets, grade control structures, etc.) at the
time of construction.

14. Install sediment traps in channel, and provide for their
cleanout and maintenance .

5-1-3
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1.

INSTRUCTIO~S FOR USE OF CONSrRUCTION SPECIFICATION 7

CONSTP.UCTION SURVEYS FeR LAYOUT, CONTROT, AND ?-!EASUREHEN'T'

bpp1icabilitv'
- -- -.--- >.-

Construction Specification 7 is applicable to

co~struction co~tracts containing clauses requiring the

Contractor to provide construction surveys, layout and

measurement from aovernment established baselines and

be~ch 8arks; to provide quantity surveys, measurements

and computations for progress payment estimates; and when

Me~~od 3, Section 5, is authorized, provide original and

~i~al surveys for final quantity deter~inations.

:2. ;"i;::~~ricl SDecifica-;:'ions

The~e are no material specifications co~plementary to

this specification. Any material requirements are to be

specified in section 9.

3. Tte';;1S t..Q~E: Inc:l'J.d~d in Contract sD2cif' i c2t:Lons and

Dr? 'frAl i-.l"lQ.~~

a. Easelines and bench marks to be provided by the

sovern~ent are to be indicated on the drawings .

• b. i'lumber of copies, format and timiY:g of the subnittal

of survey data,riotes, computations, etc., to be

provided to the Contracting Officer by the

Contrac'tor.

c. Special requirements for advance notification of

surveys to be performed by the Contractor.

d. Quality
r-
of any material, as applicable.

e. Qualifications of construction survey personnel such

as qualified; construction personnel, certified or

licensed land surveyors, or registered engineers.

f. Special requirements for staking, such as offset

reference stakes and hubs for ex~avation and fill.

g. Requirements other than the standards of the

industry such as being consistent with SCS TR-62 or

higher levels of accuracy than those specified.

h. Any special surveys, etc., to be performed by either

the Contractor or the government, that are not

listed in Section 5.

SCS-NEH-20 7-1-1 4/92



Di~cussion of Methods~ secti6n 5. Construction Survevs

"".
a. Method 1 is for use where the government provides

basic staking that includes alignment, grade and
slope-stakes. other. construction staking shall be
perfarmed by .the"" contr"actor.: ~ -other special

-surveying requirements"such-asestablishing final_
grade stakes (blue"t6ps~- etc:) must be designated in
section 9.

•

'.

b. Method 2 is for use where the Contractor pgrforrns
all surveys required for the layout and control of
construction wo~k and all surveys necessary for
prcgress payment quantities. This does not include
original (initial) 2nd final surveys for final
q~antity detersinations.

c. V,::thod~ is the same as Method 2 except the
Cc~tractor is required to perform the original
(i~itial) and ~inal surveys for final quantity
determinations. Note: the use of Method J requires
a variance to SCs policy for Field Surveys,
Paragraph 540.05, National Engineering Manual, and
approval to use FAR Clause 52.236-16, Quantity
surveys, Alternate I .
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INSTRUCTIONS FOR USE OF CONSTRUCTION SPECIFICATION 8

MOBILIZATION AND DEMOBILIZATION

APolicabilitv:~ : .. ~

.,

. .. .
"-:." ._0 ;':;"__ .

const~uctio~:specification 8 is applicable to any
construction contract that contains a bid item for
general mobilization and demobilization of the
Contractor's personnel and equipment. It is not intended
to cover mobilization and demobilization of special
equipment fcr specific items of work, such as grouting
equipment, for ".hich payment for 7nobilization and
d2~obilization is p~ovided elsewhere in the contract.

2. ~ateriR~ specification

There are no material specifications complementary to
construction soecification 8.

3. l°r-eIns to be i ncl31ded in Contract SDecif ications and
Dr?'-.y'ina~

a. Special requirements pertaining to mobilization and
demobilization, if any.

•• b . Any partiCUlar work for whichpaYT0.ent. 'Jill or "\",il1
not be made under the mobilization item if not

. adequately desciibed by the specification.

'.

4. Discussion of Methods No methods are included.
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... IitSTRUCTIONS tOR USE fOR CONS1~UCrION SPECIFICATION 10

'WATER FOR. CONSnuCTIor~

Construction Specification 10 is 8pplicable to all water used at
the construction ait~ ~xcept for ~ater u5cd for ~ixin8 or curing
grout and concrete covered by con~truction zpecific3tions 14, 31,
32, 33, 62, nnd 63. It id to b~ used wben a pay ite~ for ~ater
is p~ovided in '.he coutract. A pay ite~ for water should be
provided 'deED the cost of "'<iter is expected to be ;l :-igllifiC3Dt ]?3rt
of t~,e to t31 cost c f the i t'::::lS of ~;or:( ia ;,>i\:1.ich :.:. is to be u::;·~d.

If the '",ater is to be furnished fre,~ to the CO!l~_r ctor ;It so-~;:;e
desi

3
D.ated scurCi~ tb.,~ f'5.y it~":1 should covel." the r~'ilz.ininz costs of

't,rans?orting j.t ;:nG using it ;;1;> 5pecifi~c1. dore than OIle pay iteill
~ay ~e used if the cost of water is expccte1 to b~ diff~re~t for

vJrious p\.l:rI)o~,;es.

2. Ha~~rial Soecifications.---_.__._---_ .._---

3. Itess to De IncJ.uded in Corrtrzct.

cOu~le~e~tal; to ConstructionGuecific.Jtions
.<

c.

Pay ite::n for ".later J.U units or 1,000 Z<111ons and esti.insted

~uantit:!.

~ ------- -------b. Des.kgn;ted. Ssoolu~rceo-r;:iater~,:.md· et-;f'ils of oy.'"!UX-slf~cLA"I'<'i-C;r
/ . 1 . . ---- <..--'"

.' /rightli, ~a.p lca1Le.
/

Cost to the c~~ of ~'later ~t t~d~~-signated SOll.LCe, if ~
applicable ~~ote: It may be ~.'llrta:seou5 f~~ cont9--.:::-t:
scparatyrY \>lith the ovner oyne \;later .3!l<i--furnish it to/the
c~r{ctor free at the +~ce. This inoUld be do~~Y if the

,/ ,;:ret cost to t.he S~oU'ld be less -trG'n if bid by~the contractor.

a.

The~e 3r~ no ~~terial

Spec~=ic3tion 10 .

" ; " .( tf .D
i/I" \71

v /(

•••

10-1-1
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':::."
. .-..
c,' _

-- - d.

e' - .
, ._ () (t- rJ V ... _ .._

Sp ec is~~rements-->;r€rt.a iiiiIlg5~ishinVn-GUs i~'-a-Gr)
~ncl;;d1.ngwat~.vqn;lity··re.9.~--rements if quality may..-be a

'p.~.<61-<>m ~. .' - -,.------. ---- ~ -----
y~ -.L. • _ :' _~ :.. _. _._ ~'._~':' .

•

e. __.D~tails o~ "\'i'D-at ~.ater_-,.i_ll b.e__included in the pay item if
exceptions ar~ to be made'to the provisions of Section 6.

f. Details on metering) accuracy) gauge certification, or other
requirements imposed by state or local agencies for measuring
wa'ter use.

4. Discussion of Methods.

Ho ~ethods are included .

10-1--2
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~ .

INSTRUCTIONS FOR USE OF CONSTRUCTION SPECIFICATION 11

- F.EtlOVAL OF ~"ATI:R

ADDlicabilitv.
-"'-~ {

Cons~ruction Specification·II is applicable to the t~mporary

diversion of surface water and dewatering of the construction site

and borrow areas during the construction period.

•

2. M2terial Specifications.

TGe~e are no mat2rial specifications compl~Deiltary to Construction

Sp~c~fic2~ion 11.

3. l~e~s LO be Includ~d in Contract S~ecific3tiGus ~nd Drawi~~s.

a. Special requirements or restrictions J~plicabl~ to tne

diversion works or to the method of dive~ting s~r£ace water.

b. Special requireillents fOl dewaterins the construction site (such

as a requireffient that the water table be 10wered before

excavation is begun, or that it be maintaiDed at a cert~in

lev~l below the bottom of the excavaticn daring ~onstruction

opel:ations) .

Sp~ci21 requirements for dewatering b0rro~ a~e~s such as

t~moval of surface water and sub;urface drai~age to keep the

bOlroy material at a workable moistur~ content during borro~ing

operations. A bid item for dewatering borro~ areas should be

used if it is e~'Pected to require a subst.antial amount of work,

or if ~lli~ing to dewater borrow areas is to be paid for on a

unit price basis.

d.

f.

3·

Information regarding alternate borrow areas that illay b~ used

in lieu of dewatering the primary borrow area if applicable.

Special requirements for control of erosion and water pollution

if applicable.

I..?aiver of the requirement that the Contractor furnish a plan

for diverting surface water or dewate~ing t~e construction

site, if a plan in writing is not wanted.

It ros of work may be separated in whatever manner is deemed

most expedient for the particular contract. Usually, diverting

surface yater and dewatering should be established as separate

bid items. De~atering can be broken down into several items

(such as, "De\o!atering, Core-Trench," or "De',..>ate:ring, Borrow

Area 6") if better administrative cont.rol ;.Iill likely result.

11-1-1
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.-. h. Provisions for payment for pumping to deyater borrol.,' areas and
ccustruction sites as follo~s if payment is to be made on a
unit price basis:

(1) Pay item for pUillping to del·Jater borrow areas or
construction.sites and estirnated'quantity--in the
Bid Schedule.

(2) At least one lump SJm ite~ as described in Section 6
(Method 2) to include cOillDensation for the work and cost
of pre?3ratiou for pumping.

4. D::'SC1~Ssio;} or rlethods .

,.•

•.... -,/

.] .

(1) Kethod_.l is i.atended for use ".;hen remov21 of ,,'ater
is 'to be covered by OIle or mc;:-e lump sum items of
~Jjo!"k .

(2) Method 2 is int~nded for use ~Den pWli?ing to dewater
bo~roY areas 1S to be measured and paid for as a
unit price ite2 of ,;<crk.

(3) '\.i:J.en all but one method an: deleted for use in a contract
slJecihcatiorl, delete from tbe last paragraph "All Methods
The follo~in3 provisions apply to all methods of measurement
and payment 'l and l~ft justify the rem.:::ining text.

11-1-2
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•~..

1.

INSTRUCTIONS FOR USE OF CONSTRUCTION SPECIFICATION 21

EXCAVATION - -

:'2plicab{iitY.

Construction Specification 21 is applicable to all types of

excavation. The specification defines classes of excavation and

i8cluces special requir~ments for certain types of excavation but

does not establish and define all types of excavation. It is

intended that the types of excavation be established on a job or

project basi0 as needed.

Tfl~ "class" of e:-:c3v3tion cefines the ki~d of material to be

e:J:2"vated. The "ty--p~" of excavation defines the funct.ional purpose

ot Lhe exc3?ation. Established types of excavation may include (aut

3re not restricted to):

3. Foundation Excavation (or Stripping);

b. Cutoff Trench Excavation;

c. Channel Excavation;

d. Structure Excavation;

e. Emergp.ncy Spillway Excavation;

f. Abutment Shaping Excavation.

Anv of the established types may include excavation of !Ilaterials

lO either class or may be unclassified. however, the excavation

of a given class of material may be more difficult in one type

of excavation than in another. These factors must be carefully

considered as a basis for establishing tY7es of excavation to be

designated on the dra.lings and listed in the bid schedule.

For projects involving considerable qnantities of excavation of

different classes of material under conditions that vary in

different parts of the works, bids must be asked, and pa~nents

made, on the basis of both type and class of excavation. For such

projects it is necessary that the bid schedule be set up in terms of

both tyye and class of excavation (for example: Channel Excavation,

Co~mon; Channel Excavation, Rock).

For projects involving only one type of excavation and for projects

involving small quantities of excavation it may be sufficient to

include only the classes of excavation in the bid schedule .

21-1-1
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~•. 2. Material Specifications.

There 3re no mate-rial-_speciflcations· ~on~plemenL.ary to Construction
Specifica~iol121:..·. ~.. .... ... . .__.

3. Items to be Included ln Contract Specifications and Dr2~ings.

a. The horizontal and vertical extent of each ty~e of excavation.
Indicate the vertical extent as approximate ~here the exact
depth requi red is not knO\vn.

b. Designation and definition of types of exca'3tion.

c. Excavation pay limits when Mithod 1, Sectio~ 11, is used.

Q. Surface finish requirements, such as grao1Dg toler.'ODces.
(This may be especially important at the crest of 2 spill~ay.)

e. The location and limits of all borrow areas.

I. The location and limits of all waste areas.

••
g. Boring logs or test pit logs pertinent to all ar~as to be

excavated. In addition to descriptions of materials, logs ~ust

also include water table elevations and d.'Otes of observation.
For purposes of the constructicn dr2~ings, no indications of
correlation of materials between logs shall ~e s~own.

h. Existing access and haul roads.

1. Special requirements for dewatering and keeping the excavation
dry, with cross reference to Construction Specification 11
where applicable.

J .

\.
!, .

Special requirements for control of blas"Ling ',C applicable.l.l

Special requirements for control of erosion, ~ater- pollution
and air pollution if applicable.

1. Requirements for control of the size gra 'at'on of excavated
rock where necessary in order to obtain material of a
particular gradation for rock fill or riprap.

m. ~ethods of measurement and pa)~ent, if the standard
specification includes more than one method.

n. Requirements for concrete to fill voids fr-om overexcavation
(refer to Specification 31 or 32) if requir-ements in Section 10
are not adequate.

21-1-2
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4. Discussion of Me:hods.

a. Section 5, Use of Excavated l1aterials.

. (1)· Methodl is intended ·for .use when th~ qualitYl-concii~ion
a~d relative location of'significant quantities of the
materials to be excavated are known to be suited to the
economic construction of the required fill, and
particularly wher~ alternate sources of material are less
desirab~e or do not exist.

(2) Method 2 is intended for use when the known data indicate
that the use of alternate sources of iill materials may
result in more economical construction of the required

fill.

b. Section 6, DisDos3l of Waste Materials

•

(1)
\.1.

Method 1 is intended for use when areas for wasting fill
are 3vail2~le at the site, when the waste fill will
beneficially supplement the function of the permanent
works or ~heD there is no known market for the sale of
such waste Gate~ials as may be produced.

Method 2 .is intend~d for use when areas ~or wasting fill
are not readily available at the site 0: ~hen there is a
known market for the sale of such ~~ste materials as may

De produced.

c. Section 11 , tleasu:ement and Pavment<

(1) Method 1 is intended for excavations whe~e
the pay limits can best be defined on the drawings.

(2) Method 2 is intended for excavations bounded by simple
plane surfaces and constant or gradually varying cross
Section throughout.

(3) Method 3 is intended for excavations whose lower limits
are determinable only by examination of the materials
encountered and where the lower limits have been
designated aD the drawings as approximate or "to be
determined by the Engineer during construction".

(4) Method 4 is intended for structure excavation bounded by
fairly simple plane surfaces where pay limits are Dot
shown on the drawings.

(5) When all but one met.hod are deleted for use in a cont.ract
specification, delete from the last paragraph
"All rlethods The following provisions apply to all
methods of measurement and payment." 2"'-8 left justify the

remaining te:<t.

21-1-3
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•
INSTRUCTIONS FOR USE OF CONSTRUCTION SPECIFICATION 23

1. Anplicability

Construction Specification 23 is applicable to all tv~es of
earthfill including fill constructed of rocky soils 'and fill
consLructed of soft or friable rock which is expected to break down
duri~s compaction.

2. Material SpecifiCations

7here are no material specifications complementary to Construction
Specification 23.

3. Items co be Included 1D the Contract Specifications a~d Drawings

2. Complete plaDs and cross sections of the required fills.

b. Pay limits where applicable.

c. Borrow areas or other sources of material.

C. Designation and description of the types of materials required
in the various parts of the work.

e. Maxi~um allowable size of rock particles.

f.

g.

h.

1.

J.

Spec~al requirements for foundation preparation.

Haxi:J'ilffi layer thickness before compaction. (TableA-23 may be
used as a guide. Table A-23 gives upper limits for tbe general
classes of material listed. The specified maximum layer
thickness may have to be sUDstantially less than the tabulated
value to obtain adequate compaction.)

tfaximuHl layer thid.ness for fill compa cted by mcnually di rected
po~e~ tampers. (The maximum thickness that can be adequately
compacted depends upon the tampers and upon Lhe soil being
placed, varying from about 4 inches for plastic clays to about
3 i~ches for coarse grained material of low plasticity.)

Special instructions for sectional or phase construction where
applicable.

Allo~able range of moisture content for each item. For example:

23- I-}
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(1) "The moisture content of the-fill matrix at the time of

compaction shall be neither less than 2 percent below

optimum-moisture-content-nor- more than 2 percent above

optimum moisture content." -

(2) "The r:1Oisture content of the fill material shall be

maintained within tbe limits required to: (a) prevent

bulkiug or dilatance of the material under the action

of the hauling or compacting equiptilent; (b) prevent the

adherence of the fill material to the treads and tracks

of the equipment; and (c) insure the crushing and blending

of the soil clods and aggregations into a reasonably

homogeneous mass."

k. Coopaction class for each item.
guide.)

(Table A-23 may be used 3S a

1. For Class A compaction: Compaction test method and ~equired

percent of maximu:n density. Typical cOl1lpac~ion test results

if applicable.

m. For Class B compaction: Minimum mass density.

o. Special rapid methods for moisture control, (quick, dry,

speedy, alcohol),'if used. These methods are only to be used

when they prove to be an approximate equivalent in results to

ASTIi D 2216 ~."ith sufficient accuracy for the soil being tested.

When rapid methods are used, a reference to the procedure to be

followed should be included.

•
n. For Class C compaction: Type of rolle~; fi1inimum weight or

contact pressure of roller; minimum vibra~ing force and

frequency for vibrating roller; minimum number of passes .

p. Special requirements for backfilling and compacting adjacent to

structures if applicable, including instructions Tegarding

forms or other supports which must be lefL in place until the

concrete attains its specified 23-day strength.

q. Required ffilnlmuw strength of concrete, determined according to

Section 6, ror starting compaction of backfill adj acent to

stTuctuTes, if applicable.

r. Methods of measurement and payment if the standard

specification includes more than one methvd.

s. Embedded structures 'o'ihose volumer.<lill be excluded from the

earthfill volume for payment. (In general, the embedded volume

of conduits over 48 inches i~ inside diameter and other

structures of comparable size should be deducted.)

23-1-2
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-,. t. Special requirements pertaining to furnishing and applying
\.zter, including designated source and details of ownership and
\.;ater rights if ilpplica~le, and' includingwa ter quality
requirements if quality ID.ai ?e' a prOblem.-.--.

u. Special -:requirement-s for ca-utral of erc5sion---;'water 'pollution, 
and air pollution, if applicable.

4. Discussion of Methods.

SectioG 9. M~asureme~t and Payment.

( , \
, .1 )

Met~0d 1 is inLcnded for structure backfill 2nd other
cases '.ihere pay li;;]its C3D best be sho·,.,.-n on t"'" ara'Hugs.

(2) The selected methods for P3Y limits must be co~patible
~f~itb. those selected for use in Const_ructi.on

Sp~cification 21.

(~),.)
~e:had 6 or 7 must be used with any or all Metho~s 1
Ll:rOU;sh 5.

•
(if) Mei:.2od 6 is iQt~!1ded for use r,.,'hen no separate payillent is

to be-;2de for wate~.

(5) Method 7 is intended for use ~ith Construction
Specification 10 when the Cont~3ctor is to be paid under a
s~p2rate item for the water needed to bring the fill
2aterials to the specified moisture content.

r' )\.0

scs-rrEH-20

J~~ea all btlL o~e method are deleted for use in 2 contract
specification, delete from the last paragraph
"AE Methods Tbe following provisions apply to all
t:let.hods of Ul.=3surement and payment" and left justify the
r~mainiIJ.g text..
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•••••
1.

INSTRUCTIONS FOR USE OF CONSTRUCTION SPECIFICATION 24

DRAINFILL
.... c::..·-··"

Applicability.-

Construction Specification 24 is applicable to the placing of
drainfill in all types of structure drainage systems such as:

a.

D.

r
'- .

d.

Drainage systems installed beneath concrete structures, linings

or pavements;

Wall drains for concrete structures;

Emb3n~uent drainage systems;

Interceptor drains installed adjacent to structures;

Fouud3tion drains.

2. Material S?ecificatioDs.

Material Specification 521 is complementary to Construction

Specification 24.

3. Items to be Included in Contract S· ecifications and Drawin s.

a. The location, extent, and dimensions of e~ch drain.

b. The grading limits of each type of drainfill.

c. The allowable percentage of material (nonplastic) passing

No. 200 Sieve.

d. The source of drainfill materials, when applicable.

e. Specifications for control of moisture if required. If water
is to be added and is to be included in a separate pay item
for water, add the statement: "\~ater applied to the fill
material will be measured and payment will be made as
specified in Construction Specification 10".

f. Class of cow~action. Also specify the weight and number of
passes of the compacting equipment required, if more than the
minimum amounts specified in Section 6. (Class A provides for
control of compaction by relative density of the fill. Classes
I, II 3nd III specify the method of compaction. Relative
density tests during construction usually should be made in
connection with the method specifications to evaluate the
compaction being accomplished. Class I is intended for use

24-1-1
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g.

where highest densities are required, Class II is intermediate,
and Class III may be used for wall drains in uncompacted
backfill or for·other appl~cations_where strength is not
iinportant. ).

_0 _ •

Special requireme~ts ror p13cing~drainfill adjacent to new
concrete as set fortb in Section 4.

4. Discussion of Methods.

Section 2, Materials.

•

".

(1)

SCS-HEH-20

Method 1 is intended for l~S':: in specifications for
orai;J.age systems in areas ~.;here commercial aggr,=gate is
availabl~ in sufficient quantity to meet project needs.

He~hod 2 is intended to be used in suecifications for
d~aieage systems in areas ;'ihere the Contractor .....·ill have
to process the material from designated sources .
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1.

INSTRUCTIONS fOR 'DIE USE OF CONSTRUCTION SPECIFICATION 31

CONCRETE: --' _.

-.<~~ 1-; C-bl.· li t{.>f-'>J-- a -- .

Constructicn Specification 31 is applicable to the usual types of
concrete construction entailed in SCS operations. Supplementary
specifications will be required for works of a special nature, such

as:

a. Placing concrete under water.

b. Concret~ exposed to sea water.

c. Concrete exposed to alkali soils or alkaline ~ater.

d. Special finishes.

Good exampl~s of such specifications are contained in Standard
Specifications for Highway Bridges, AASHTO.

•••
2. Material Specifications

The following specifications are complementary to Construction

Spec~ficaticns 31:

a. Cement. Specification 531

b. Agg re S3 tes . Specification 522

c. Curing Compou.nds. Specification 534

./d. Preformed Joir.t Filler. Specification 535

e. fietal \¥atersto~. Specification 538

t. Metal. Specification 581

g. Water-Reducing, Set-Retarding Admixtures. Specification 533

h. Air-Entraining Admixtures. Specification 532

l. Non-Metallic Waterstops. Specification 537

3. Items to be Included in Contract Specifications and Drawi~.

a. Complete engineering and structural detail drawings of the
structure. (See Section 6, National Engineering Handbook.)

b.
Type, size and quality of joint filler, wate~sto~s and shear

plates.

31-1-1
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c. Notation of the type an?quali_ty of. concrete, including:
. .

(1) Class of concrete.
~ -- :--..:.. =---

(2)

(3)

( ~ \
J)

(6)

Type of cement.

Nominal size of coarse aggregate; or specification for

aggregate if Haterial Specification 522 does not apply.

Types of admixtures, if any.

wacn to be permitted, authorization for a design mix thet

includes pozzolan as a partial sUbstitute for cement.

Deviations, if any, from the air coatent and slllinp

specified in Section 4. (The air con~eDt specified

in Section 4 may not be reduced for structures where the

nverage annual minimum air temperature is below 20°F.)

d. 2iotation of which procedure is to be used '(;cen ASnl Designation

C 684 is used for strength tests.

e. If volumetric batching and continuous mixing will not be

periliitted, include.a statement to that effect .

• f.

g.

Deviations, if any, from specifications requiLing:

(1) Placement of slab concrete in a single layer.

(2) Consolidation of concrete with vibrators.

Pequired minimum strength of concrete when forms are removp.d if
,/

t,ethod 2 is used in Section 18.

h. Finish requirements for unformed surfaces if other than float

finish is required.

1.. ;!otation calling for carborundum rubbing or similar abrasive

treatment of formed surfaces exposed to view, if desired.

(The folloHing statement may be added in Section 26, Items of

Work and Construction Details:

"Surfaces for '...hich a rubbed finish is specified shall be

rubbed 'Hith a medium coarse carborundum stone, using water

for lubrication and cleaning. The rubbing shall be started as

soon as possible after the forms are removed, patching is

finished, and the patching mortar has set thoroughly.

Rubbing shall be continued until all form marks, projections

and irregularities h.. ve been removed and a uniform surface has

31-1-2
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beeD QCtained.
~ashed to'remove
unsound patches,

After rubbing is completed the surface shall be
loose powder and: shall be left free from
paste', ; p,o\o,'der l 'and obj ectionable marks. It

4. Discussion of Met~ods.

a. SectioD 3, Cl~sses of Concrete

(1) Method 1 is intended for ~se when strength is to be used
;S-~f the criteria for acceptance of the concrete and
the Contractor is to be made responsible fo~ the mix.

~J-22Il suostitution e,f fly ash for cement is per-mitted, aD

2djustment must b~ included for the time at which the
s~rength test is made or for the strength to be attained
at 23 days because of the slower rate of strength

iilcre3se.

(2) ~~ethod~ is inteeded for use when the concrete Qix lS to
j~ prescribed by the Engineer and stre~gth will not
gO','ern acceptance from the Contractor.

b. Section 5) Design of the Concrete Mix

• ( ) "
-)

1S required with Method 1 in

~ethod 2 is required with Method 2 in

Section 3 .

Section 3.

•

c. Section 15, Construction Joints

(1) ~ethcd 1 is intended for use in circumstances wnere
oazimum bond between old and new concrete is desired.
wnen such joint treatment is specified it is permissible
to design horizontal construction joints as flat plane
surfaces without shear keys or shear plates. Method 1 1S
?referred for all strGctures that are continuously or
intermittently exposed to water. Where the joint will be
subject to diffe~ential water pressure, a shear plate is

rt.'cornrnended.

(2) Xethod 2 is intended for use in circwostances where bond
between old and new concrete is not a critical element.
~nen such joint treatment is specified, the design of
horizontal construction joints must incorporate shear
plates if differential water pressure can possibly exist

acrosS the joint.

d. Section 18, Removal of Forms

(1) Method 1 is intended for use when operations are not
controlled on the basis of results of tests on job-cured

test cylinders.
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(2) Method 2 is intended for use ~hen operations are

cont~olled on the basis of results of tests on job-cured
test cylinders - - ..-..- _... -. .;-- "-:--

e _ Section 25,' Measurement tind. PaymenL. .. .

( 1 .
~)

( .... "
\L)

~ethod 1 is intended for use when the design and control
of the concrete mix is the responsibility of the
Contractor (that is, when the compressive strength of the
concrete is one of the criteria determining
acceptability).

~~thod 2 is intended for use when the job ~~x is designed
3~d controlled by the Engineer.

I ,e
- -

I

I

(3) ~:,,:'hen 2.11 but one l:1ethod are deleted for use in 2. contract

s?ecific?tioD) delete fro~ the last paragrapj
".~ll 1'1et;-lOds The follol'.:ing provisions apply to all
;;Jethods of measu;:-ement and paY1Dent" and left justify the
rcJ1aining text.
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INSTRUCTIONS FOR USE OF CONSTRUCTION SPECIFICATION 3l
f

STEEL-REINfORCEMENT- --

1. Applicability.

Construction Specification 34 is applicable to the placement of
steel bar reinforcement and steel welded wire fabric reinforcement
for reinforced ~oncrete or pneumatically applied mortar.

2. Material Specifications.

Steel Rei:1Iorcement. S-Pecification 539 is compleIT,~nt3r-y to
Co~structio~ Spc:cification 34.

3. Items to be Included in Contract Specifications and Dra~ings.

3. Complete placing drawings. (Detail drawings as specified in
Section 6, National Engineering Handbook.)

•
b. Steel scnedJle and bar list and bending di~gram if needed to

facilitate the placement drawings. These are usually needed
for all except very si~ple structures.

c. Ty~e and brade of steel if it is necessary to restrict the
ConLractor1s choice from the list in Material Specification 539 .

d. Method used to specify bar splice lengths. There is an option
to use one of three methods in specifying lap lengths at bar
splic~s. The required information will vary de~ending upon the

method used.

(1) ~ethod 1 show splice locations along with lengths of bars
in a schedule that is adequate to me~t the design
requirements and criteria.

(2) ~ethod 2 include the following:

(a) Locations where splices are and are not permitted.

(b) Type of splices at locations permitted - contact,
noncontact or butt.

(c) Splice layout at locations permitted - staggered or
coincident and alternating or repeated in Section 10:

Cd) Splice class for each respective location and mat.

(e) Concrete design compressive strength, f'c.

(f) Bar stress condition - tension or compression.

34-1-1
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(g) Designation of "top bars" and "others".

(h) .Steelreinforcem~ntdesign Jiel~strength.

4. Discussion of Methods.

a. Section 5, Splicing Bar Reinforcement

(1) Jethod 1 is intended for use when construction drawings
for reinforced concrete structures show bar placement
d~tails and steel schedules listing bar lengths and
~3bricated shaped. Splice locations and bar laps have
~een determined during design and fully detailed on the
6rawings. This method generally applies when National
Standard detail drawings are used.

-.
·D.

(2) ~ettoJ 2 is intended for use when constructioQ drawings do
~ot contain complete bar place~ent diagrams and bar
schedules. This method should only be specified under
limited conditions. Complete bar placement - drawings and
schedules should normally be included in all construction
dra~ings. However, in such cases when engineering drawings
are prepared by a project sponsor or an A-I and complete
bar placement drawings and sch~dules are not provided,
they may be prepared bi the steel fabricator based on
engineering drawings as shown in ACI 315.

Section ,9, t1easurement and Pa '!Dent.

(1) ~ethod 1 is intended for use when all reinforcement is
measured by weight.

(2)

(3)

SCS-NEi-I-20

Method 2 is intended for use when bar reinforcement is
measured by.weight and welded wire fabric reinforcement
is measured by area.

wnen all but one method are deleted for use in a contract
specification, delete from the last paragraph. "All Methods
The following provisions apply to all methods of measurement
and payment" and left justify the remaiDing text.
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INSTRUCTIONS FOR USE. OF CONSTRUCTION:~PECIFI
CATION 62

--"!-
- .-' ..-:.-....;..,.:---

: GROUTED ROCK RIPRAP ~'.

1. ~£plicability.

Construction Specification 62 is applicable to the placement of

grouted rock riprnp on channel slopes and other designated areas.

2. Material Specifications.

haterial Specifications 521, 522, 523, 531, 532, and 534, and

Construction Specification 31 are complementary to Construction

Specification 62.

3. Items to b~ Included in Contract Specifications or on the Drawings

2. Complete plans and cross sections of the required riprap.

b. Pay limits, where applic3ble.

c. Gradation of rock riprap.

• d .

e.

·c
1. •

g.

h.

Gr8d3~ion of filter or bedding materials, if used.

Location of weepholes and pipe Qaterial for weepholes, if used.

Placement tolerances.

Design of grout mix, slump, air content.

Ty-pe of cement.

l. Type of admixtures, if any.

J. Gradation of coarse aggregate.

k. Method of measurement and payment.

4. Discussion of Methods.

7<2
a. Section/~ Measurement and Pa)'iDent

(1) Method 1 is intended for use when the volume of riprap and

grout, and filter or bedding mate~ial, if used, is

computed as one quantity and paid for at the contract unit

price for grouted rock riprap.

(2) Method 2 is intended for use when the volume of riprap,

the volill1e of filter or bedding material, and the volume

of concrete grout are computed and paid for separately.

62-1-1
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(3) -\<'':.flen' all but' onemetbod,'3're~,dele'ted'fOL-use in a contract'
specification" delete from' the' la'st paragraph "All i1ethods
The folloFing provisi'ons 'ci'pply t-6'all methods of rneasurement---,--
and pay;nent" and left justify the rem3iuing text.
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INSTRUCTION FOR_ USE OF CONSTRUCTION SPECI?TCATION 94

CONTRACTOR QUALI~Y CONTROL

ADn1icabilitv

Construction Specification 94- is applicable- to-contracts._

~hat contain clauses requiring the contractor to ~rovide

quality control, material testing and verification of

material quality prior to use.

2. Material Snecifications

The=e are no material specifications comple~entary to

COl~s~ruction Specification 94. A~y material requirements

are to be specified in Section 11 (see 3.D. below).

J. JtQ~s to DP inc1udpd in the Items of Work and Construction

De~ails reaardless of the method chcsen

a. Specific requirements for the quality control testi~g

that the contractor is to provide. Establish, as

appropriate for the method selected, the types of

material the contractor will be required to test,

types of representative tests required, frequency of

tests and ot~er site specific related details .

• b. Details on the required intensity of contractor's

quality control inspection efforts with emphasis on

the site specific aspects of the ~ork, equipment and

materials to be used. Specify, 2S app~opriate for the

method selected, the documen-ta tior! required for:

verification of foundations and cutcff trench

excavations, subgrade for fills, placement of

reinforcement and forming p~ior to o~dering concrete,

equipment operational tests and available equipment /"

backups, safety measures specified, etc. Prescribe

specific requirements regarding:

(1) Reliance on contractor for initial or benchmark

testing, production testing and testing to adjust

to changes in materials or methods.

(2) Standards to be used as reference for ~uality

control testing and field inspections of

mate~ials, methods and procedu~es.

(3) Special testing or inspec~lon procedures that need

to be included in the quality control system.
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4. Discussion of Methods

c. Required approvals by the contracting officer, not
covered in the basic specification for items such as;
personnel qualifications, equipment condition, f~rrnat

of record keeping and_documentation, etc. .

•

Method 1 is for use with~arge or complex· work where the
contractor is required to have qualified quality control
testing and inspection personnel on their staff or will
subcontract for these services and provide SCS with a
written quality control plan and regularly submit quality
control documentation.

Method 2 is for use with the smaller or less complex work
where the contractor's staff is expected to understand and
be qualified to perform routine quality control. The
contractor must develop an effective quality control
system. The contractor and contracting officer will meet
and reach agreement on the system. Th2 contracting
officer ~ill document by correspondence to the contractor
the understanding reached concerning the qLality control
syste~.

Selection of either method 1 or method 2 must be uniformly
made within the specification for each contract .
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