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This design is for the repair of the Saddleback Diversion structure located
approximately 70 miles west of Phoenix, Arizona. The structure was damaged by
an intense storm during September 2, 1984, which caused severe erosion around
the abutments of the side inlets. Although the storm greatly exceeded the
design event for the structure, the investigation committee (Engineering
Report, February 1987) determined that the collector channel capacities and
the side inlet capacities were deficient to handle the design flows.

Also included within this design is an erosion control measure for the
Saddle back FRS Drainage Channel north of the Buckeye - Salome Road (See
engineering report, May 1984 as amended).

The preliminary design review was completed February 1989. Comments from the
local sponsor were received and reviewed with their representatives during a
meeting held March 2, 1989.

Description of the Job

The diversion carries floodwater releases from Harquahala FRS and Saddleback
FRS plus the 50-year flood event from the diversion drainage area. According
to the original design report, the total drainage area to the diversion is 145
square miles of which 8.6 square miles are directly above the diversion.

Design Objective

The purpose of this design is to repair the diversion side inlets and
collector system so that it provides adequate capacity for the 50 year design
storm and to repair the FRS Drainage Channel Stations 112+00 to 147+00.



Basis for Design

1. Saddleback FRS and Diversion Geology Report, 1978
2. Original Plans, Specifications, an Design Report for Saddleback FRS and

Saddleback Diversion
3. May 1984 Engineering Report
4. Hydrology Report, September 2, 1984
5. Engineering Report, February 1987
6. Hydrology Report, December 1988
7. Engineering Design Standards, Far West States
8. NEH, Section 5
9. Preliminary Design review comments, Flood Control District of Maricopa

County, March 2, 1989.

General Basic Data

During a site visit on October 31, 1988 by the State Conservation Engineer,
State Construction Engineer, State Design Engineer, and designer, the
consensus of the group was that 50 year design storm side inlets be provided
at the intersection of each significant wash combined with a collector dike
between each side inlet to provide for local drainage in the areas where
rilling of the slopes has occurred. This design approach will remain within
the constraints imposed by the structure and the right-of-way limitations as
they exist now. The collector channel upstream of the collector dike is
generally much larger hydraulically than necessary because the collector
channel is the borrow source for the new collector dike. The collector
channel will be sized to provide approximately 30 percent more excavation
volume than earthfill volume to allow for shrinkage, waste and clearing and
grubbing losses. The contractor will be allowed to extend or widen the
collector channel in an approved manner if additional fill material is
required. The collector channel invert is designed to minimize head cutting,
rilling of the upstream slopes and provide positive drainage to the side
inlets.

In December 1988, the Assistant State Conservationist (P) and the State
Conservation Engineer decided to include the needed drain channel repair and
to prevent further erosion occuring at the upstream end of Saddleback FRS.
The same design concept of providing a protective dike with side inlets was
used.

Location and Layout

The distance from the existing fence to the top of the diversion channel slope
is approximately 50 to 7S feet. This is adequate area to construct the new
collector dike, collector channel, and new side inlets.

Hydrology

The hydrology report of September 1984 combined
hydrology was used to size the new side inlets.
watershed directly above the diversion is based
hour duration storm runoff.

with the original design
The design flow for the

on the 50 year frequency, 24



The December 1988 report "Inflow Estimates Along Saddleback FRS" provided the
supplemental hydrology to size the side inlets along the Saddleback FRS
drainage channel areas requiring erosion control. The design capacities of
the side inlets are based on the 100 year, 24 hour duration storm which is
consistent with the original design of the FRS.

Hydraulic Design

The side inlet design capacities were based on the general rectangular weir
formula using a discharge coefficient of 3.1. This is considered to be
conservative (low) because it neglects the velocity of approach. Sediment
transport was not considered. Side inlets will prevent headcutting and the
corresponding movement of eroded materials into the diversion channel.

Structural Design

The pre-design investigation revealed that some of the existing side inlets
have very poor grout penetration into the rock riprap. The original
construction specification for rock riprap allowed 75 percent of the rock to
be smaller than 6 inches and 50 percent to be smaller than 4 inches. The SCS
in Arizona recently installed similar grouted rock side inlets with good
results using 12 inch thick sections instead of the 24 inch thick sections
that were originally specified for the diversion. This design uses a larger
graded rock because it assures better grout penetration while reducing the
design quantities and costs.

Environmental Considerations

This repair
eliminating
each storm.
design.

will positively impact the visual aspects of this site by
the erosion and headcutting which is currently taking place with
There are no adverse biological impacts anticipated by this

Construction Drawings

The drawings for this project were prepared and stored on the CAD system.
Pertinent information was taken from the original construction drawings
prepared for Saddle back Diversion and FRS. There are no standard drawings
incorporated into this design.

Specifications.

The NEH Section 20 standard specifications have been used for this project.
There are no elements of work requiring specially written specifications.

Cost Estimate

Due to the mild winters and dry climate, the only seasonal impact that can be
forseen to affect the cost of the structure is the availability of water for
construction in the area. The Harquahala Irrigation District has water
available located approximately 2 miles northwest of the project from March
through the summer months for irrigation. The irrigation district stated they



could supply a demand of at least 100,000 gallons per day. The water could be
made available during the winter months for an approximate one-third increase
in cost. The overall impact to the the cost estimate would be negligible
because most of the costs for the water are incurred in its application, not
the cost of the water itself. The water consumption should also be somewhat
less in the winter due to cooler temperatures and generally more frequent
rainfall.

The contract is scheduled to be set aside for 8-A. Therefore, the designer
has attempted to apply the experience gained by SCS in Arizona 8-A contract
negotiations to generate realistic 8-A negotiated construction costs. As a
comparison, a second cost estimate was generated using bid abstracts from
recent proj ects.

Construction Schedule

The design utilizes construction practices that are relatively simple. There
are relatively few bid items and the construction sequence of the items of
work are straightforward. The contractor should be made aware of the
potential erosion hazard of subgrades prior to placing the grouted rock
riprap. Foundation preparation and grouting of the structures should be
scheduled accordingly.

Operation and Maintenance

This design reduces but does not eliminate the need for O&M along the upstream
edge of the diversion. The collector channel must be checked periodically for
sediment bars and deposits to prevent water from breaking over the collector
dike and creating rills on the diversion side slopes. However, this design
minimizes sediment deposits because of the greater number of side inlets
aligned with existing washes, the increased capacity of the collector channel
and the new collector dike being generally somewhat higher than the
surrounding ground elevations.

The original O&M plan and agreement dated April 1980, is sufficient and need
not be revised.

Construction Review

The State Construction Engineer and GR should assure that construction methods
for the structural backfill of the existing inlets provide well compacted
soils against the grouted rock structures.

The location of the new collector dike should be flexible to place it as close
to the top of slope as possible while minimizing the amount of earthfill
required to construct the dike and leaving sufficient room for the new
collector channel. The designed collector dike centerline offsets from the
existing fence are provided in the drawings but may be field adjusted as
necessary.

A preconstruction conference must be held to explain the intent of the design
to the contractor.
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Control Monuments

• MONUMENT STATION OFFSET FROM ELEVATION
CIL DIVERSION

1 1+17.38 150.0 1183.46
2 4+35.60 150.0 1181 .65
3 10+59.70 150.0 . 1181.93
4 12+89.55 150.0 1179.09
5 16+70.09 150.0 1181.33
6 19+69 150.0 1179.62
7 25+00.32 150.0 1173.80
8 30+00 150.0 1171 .69
9 35+00 150.0 1169.22

10 40+00 150.0 1168.11

1 1 45+00 150.0 1166.93
12 50+00 130.0 1163.83
13 55+00 130.0 1164.21
14 60+37.15 150.0 1164.00
15 65+17.61 150.0 1163.25
16 70+00 150.0 1163.66
17 75+00 150.0 1161 .36
18 _ 81+83 150.0 1158.22
19 86+81.08 150.0 1155.38
20 90+00 150.0 1154.12

21 95+00 150.0 1151.91• 22 100+69.43 150.0 1152.67
23 105+00 200.0 1151.16
24 110+00 200.0 1149.92
25 115+94.68 200.0 1148.47
26 120+00 200.0 1147.71
27 125+00 200.0 1147.64
28 130+00 200.0 1146.29
29 135+00 250.0 1144.79
30 140+90.92 250.0 1143.05

31 144+82 250.0 , 1142.14
32 149+10.85 250.0 1139.65
33 155+00 250.0 1138.44
34 159+47.27 250.0 1135.14
35 165+00 250.0 1133.39
36 170+00 250.0 1130.94
37 177+40.81 250.0 1129.33 - -

38 185+00 250.0 1127.84
39 190+00 250.0 1125.68
40 195+00 250.0 1125.56

41 202+74.10 250.0 1124.71
42 210+00 250.0 1123.86
43 215+00 250.0 1121 .53
44 220+32.64 250.0 1122.27• 45 225+00 250.0 1118.79
46 230+00 250.0 1115.95
47 238+39.09 350.0 1110.84
48 245+00 350.0 1103.79
49 249+30.30 400.0 1096.93 --.-

~O/20/88
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Control Monuments ' ' -

MONUMENT STATION OFFSET FROM ELEVATION 0151- ~Ofl\

elL DIVERSION FpJG-e- TO

• }?1 ()AJ V,

1 1+17.38 150.0 1183.46
2 4+35.60 150.0 1181 .65
3 10+59.70 150.0 1181.93
4 12+89.55 150.0 1 179 .09 I Ci. () ",Y.;ldY
5 16+70.09 150.0 1181.3310. D OJ.fSik.
6 19+69 150.0 1179 .62 ,~. 0 .,... ,+S: ; .........

7 25+00.32 150.0 1173.80 .:..D 6 v.:-.h:J-..--
8 30+00 150.0 1171 .69?;,·· -.. :\,., A."
9 35+00 150.0 1169.22 ]/,C OJ'",d.,.-

10 40+00 150.0 1168.11 ~7.t) IJ1!IL

11 45+00 150.0 1166 .93 'Zz.. .:J ::> J:< :l:-
12 50+00 130.0 1163.83.1 3 ,·,,::JL.e/

13 55+00 130.0 1164.217,:5~ I',,>'-J.-

14 60+37.15 150.0 1164.00 4? o efts; cLa-

15 65+17.61 150.0 1163.25?
16 70+00 150.0 1163.66 } 1./ )"- J

/ .~...... /,,:' , .

17 75+00 150.0 1161.36 1",:' ,'r..:: .).c.
18 81+83 150.0 1158.22
19 86+81.08 150.0 1155.38
20 90+00 150.0 1154. 12-· ~ '{

'~'

21 95+00 150.0 1151.91i,1/~ :/' .)"e,..

22 100+69.43 150.0 1152 .67 ~~.< t/" '.L..
23 105+00 200.0 11 51 . 16 (.,. 0 CJ.J 'I ,r~

• 24 110+00 200.0 )149.92 :;:1 ' -,,'

25 115+94.68 200.0 ,1148.47 - 0)" " 'XL
I

213 120+00 200.0 1147.71 2/Z
,.~ ..... -, '.'. ./,

27 125+00 200.0 1147.64 1,-:; I Y7 1:,~. ,c..
28 130+00 200.0 1146.29 15·0 /Y;s:j c
29 135+00 250.0 1144.79 2 7.7 ocJ -h-:J-L.
30 140+90.92 250.0 1 143 . 05 ,~ .<i oc.J17,.J.."..,

31 144+82 250.0 1142. 14 tl,o o~;L
32 149+10.85 250.0 1139 .65 19,~ o cJ-{; •J...

33 155+00 250.0 1138.44 II.s o V-/-S ;J:::..
34 159+47.27 250.0 1135.14 5·D Ou~ IP[ f ~"'"-

35 165+00 250.0 1133.39 L/-.3/ o.J" :. leT '.J'.\'.."L.......

36 170+00 250.0 1130.94 £,.)' : ~'r ':./

37 177+40.81 250.0 1129.33 ~s-' . (),;1s 'J.....o" r;,.",~

38 185+00 250.0 1127.84 '5'.:S I /'1$"Jy :

39 190+00 250.0 1125.68 12. c. I I·"'S,·~

40 195+00
,

'Jp..250.0 1125.56 z.O.tJ 11'1 s '

41 202+74.10 250.0 1124.71 :2 q. -g' fA5'J,J.;., .
42 210+00 250.0 1123.86 ".Z.O.,', . ,...... , ..J...... :
43 215+00 250.0 1121.53 ;; ~ fJf~;~.

44 220+32.64 250.0 1122.27 4. ~ I I',.,S,'~e.
I , .Df f~45 225+00 250.0 1118.79 ';20.7~

46 230+00 250.0 1115.95• 47 236+39.08 350.0 1110.84
48 245+00 350.0 1103.79
49 249+30.30 400.0 1096.93
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Date of Installation: 1981 to 1982
",

Saddleback Diversion is located on an alluvial fan. The diversioritakes the
principal spi 11 way outflow from Saddleback FRS and the runoff from,:Saddleback
Mountain and outlets these flows into an unnamed tributary to thernajor
drainage of Centennial Wash. Grouted rock side inlets were placed at points
of existing washes along the diversion channel to inlet intercepted runoff
into the channel. Earthen collector channels extend perpendicular, to the side
inlets. They collect and divert overland flow to the side inlets.

Th d·version, side i lets d collector channels were designed for the
~~- our .storm.' On S~ er, -!- ' an intense storm produced peak
di scharges that exceede des i gn for "tlie mi ddl e an-cr1OWer reaches of the
dTversfon'~---nfe-di"version erforme remarkabl we 1, convey~ce
~~~~m.A9~. --

The storm changed the location of several washes and'~aused flow braiding and
erosion on the alluvial fan above the diversion. Runoff water by:j:>verland
flow and washes deposited sediment bars in the earthen collector channels.
The channels were overtopped and breached. ifte~n of the 17 routed rock
side inlets were ov to~ or fJA.n~....1bJ:Q!l~
~~.Et~~-r(~~~.':",

The primary cause of the damage to the side inlets and collector cbannels was
because the storm exceeded design for most of the problem areas.',
Responsibility is assigned to natural occurrences.~~~
~-r~SignH~W~ sid0nlets ~11r.r...eill.Y.
sized and were too small even for te O-year st rm -- The side'inlets and
------~ . ... '

collect r channels were designed an constructed ithout free oar ~ N
allowance was made for sediment accumul ation in the collector cannel s.
'------=---'-~--~...;.-:.~~~-;;.".:..;;..:.:.:;,:..;..;.,.::..::...:-:---~..---.......--...~--..-~~~

Incorrect sizing of the side inlets couJdhave been prevented by a detailed
review of design computations;. The designer(s) followed establishe~.."

~~ e~iQi!!1L~~~,~raccountin~~t since the side inlets and
colTector channels are,co~c[i[!.!!£~~5lli£.~
regarding freeboard and sediment for structures of this type should be re
examined.

Remedial Treatment lL The investigating engineers recommend the repair of
inlet structure$ and breached collector channels, the construction of
collector channels and dikes to cover the entire length of the diversion, the
enlargement of the collector channels to accomodate some sediment'
accumulations, and adding additional side inlets at locations wher~ new major
washes now exist.

•
lL For additional informa~ion contact:

i
State Conservation E~gineer

USDA, Soil Conservatiori Service
201 E. Indianola, Suite 200

Phoenix, AZ 85012

Include a copy of abstract with request.

. '-.;

','
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• u.s. DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE

PHOENIX, ARIZONA

February 1987

ENGINEERING REPORT

STORM OF SEPTEMBER 2, 1987 - SADDLEBACK DIVERSION "

Project:

Location:

Site:

Harquahala Valley Watershed Project

Maricopa County, Arizona

Saddleback Diversion
~ "

General Description of Problem:

An intense storm on September 2, 1984 caused overtopping of grouted rock
side inlet structures and breaching of collector channels that "collect and
divert overland flow to the side inlets. Damage consists of erpsion
around the abutments of the side inlets; collector channels fitled with
sediment, overtopped, eroded and breached. ~~

•
Appropriation: PL-566

.,".,
..

•

Authority:

Letters dated January 29, 1985 and November 4, 1986 from Verne;,Bathurst,
State Conservationist.

"I,

Composition of Committee:

Thi s report' was prepared by two separate committees. The ori 9i.na1
committee, a~pointed January 29, 1985 was:!

William E. Payne, Jr., State Design Engineer, SCS,
Phoenix, Arizona

Herman N. McGill, Hydraulic Engineer, SCS, Temple, Texas,:(
. ',:
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•

•

,"'-;0- .

On November 4, 1986, the present committee was appointed for the purpose
of revising the original report and incorporating cOlllTlents received from
the West Technical Service Center (memo of May 22, 1986 fromp,onald
Wallin). The present cOll111ittee is: "

:L'

John E.Weaver, Asst. State Conservation Engineer, SCS,
Phoenix, Arizona (Chairman)

'..; ~ .~

Harry C. Millsaps, Hydraulic Engineer, SCS,
Phoenix, Arizona (Member)

,
,,:,

INVESTIGATIONS

PROJECT DATA , '

::".

Saddleback Diversion is a Class VII structure that is 4.73 miles l~ng,
constructed across an alluvial fan. The drainage area above the (nversion is
8.6 square miles. The diversion takes the principal spillway outflow from
Saddleback FRS and runoff from the intervening area and outlets into an
unnamed tributary to Centennial Wash. The geometery of the diver~ion is a
dike with a 12 foot top width and side slopes of 3 to 1 and 4 to 1~ The
channel has a variable bottom width with 3 to 1 and 5 to 1 side slopes.
Approximately 1,900 feet of the channel at the upper end is rockt,iprapped.
There are four grouted rock drop structures for grade control and 'velocity
reduction within the channel.

There are 18 side inlets at the points where the diversion intercepts washes
that drain the west slopes of Saddleback Mountain. Seventeen of these inlets
are grouted rock grade control structures referred to as "side inlets". The
No. 18 inlet is a earth channel outletting at channel grade. The grouted rock
inlets vary in bottom width from 10-60 ft. The grouted rock is 2.n ft.
thick. The weir inlet is 2.0 ft. deep for all of the inlets. A detail
drawing and other data on these structures is shown in Appendix B,:which is a
copy of sheet 20, As-Built Plans.

Collector channels, referred to on the plans, in the design file, '~nd in the
construction records as "lateral swales", were constructed to dire,Ct overland
flow to the sid~ inlets. These channels were 2.0 ft. deep, with 3~1 side
slopes, and a bottom width of either 10, 20, or 30 ft. (see Appendix B, As
Built Drawing). 'The channels vary in length from 197 ft. at Inlet,"·No. 4 to
2,510 ft. at Inlet No.12.'

The diversion, side inlets, and collector channels were designed f~r a 50
year, 24-hour storm. The design di scharge for a speci fic collector:, channel
was assumed to be 1/3 the design discharge of the side inlet.

Saddleback Diversion was designed by PRe Toups, a consulting engineering
firm. Construction inspection was done by the firm of Sergent, Ha~skins, and
Beckwith •

2



•

•

'I·

":.:':

DAMAGES

The 50-year, 24-hour des i gn capati ty for the di versi on vari es from 1120 cfs at
theSaddleback FRS outlet to 6060 cfs at the diversion outlet. On,Sunday,
September 2, 1984 a storm event passed through the watershed in a northwest to
southeast direction with an approximate duration of 4 hours. This,storm event
produced an estimated outflow of 739 cfS at the SaddlebackFRS outlet and
12,355 cfs at the diversion outlet. The diversion functioned perfectly during
and after the storm with the water level within one fQot of the top of the
diversion dike. There was very little or no erosion to the diversion dike or
channel. The major erosion was around and between the 'side inlets:into the
diversion channel. . .

The runoff water from overland sheet flow and side washes caused se9iment bar
development in the collector channels which were overtopped by floodwaters.

Fifteen of the 17 side inlets were overtopped or flanked by erosion through
the abutments or through the collector channels adjacent to the inlets. The
storm produced discharges of up to twice the design discharges in the lower
reaches of the diversion but, the side inlets and collector channe1 in the
upper reaches, where the design discharge was not exceeded, were also damaged
(see photographs).

COMM ITTEE ACT! VIT IES

The present committee was assigned in November 1986. This committee reviewed
the work done by McGill and Payne, reviewed the design and construction
records, and conducted additional interviews. /'

.>

INTERVIEWS

Interviews were conducted with Tom Jayo, SCS Government Representati ve for
construction; John Sullivan, SCS Construction Engineer; Ralph Arrington, State
Conservation Engineer; Paul Manville, Government Representative for' the design
contract and the State Design Engineer at the time of design (telephone
conversation); and Ash C. Patel, Designer, PRC Toups. "
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tit EVALUATION

DE~IGN

Key elements of the design included the hydraulic SlZlng of the side inlet
structures and the collector channels, sediment in the collector channels, and
location of the side inlets.

Experience in Similar Design

Arizona. SCS has experience with the design and construction of'side inlets
into a diversion channel on four previous projects. These are.discussed
below: ~

1. RWCD Reach 2 - there was some erosion at the side inlets/':on this
project but the erosion resulted from soil piping, which ,did not
occur in the coarse soils at Saddleback Diversion. .

2. RWCD Reach 3 - this project has not been tested.

3. Signal butte Floodway - the inlets here have performed we~l except
for ponding of water outside the right-of-way. f
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4. Spookhi 11 Floodway - thi s proj ect has experi enced erosi o~: damage very
similar to that which occurred to the side inlets and collector
channe1s at Saddl eback Di versi on. These damages were rep'ed red by the
project sponsor and an engineering report was not prepared. This
committee did not conduct an in-depth comparison of the two projects.

Side Inlets

Detail s and design discharges for the grouted rock side inlets are shown
on the As-Built Drawing sheet 20 in Appendix B.

The Desi gn Report for thi s proj ect (see pages 3.1-50 and 3.1-52 in
Appendix B) shows that the design width of the inlets was detennined by
applying Mannings Formula to the natural wash upstream from the inlet.
This method results in supercritical flow over the weir crest"

These inlets were constructed with no slope through the weir. > The
conmittee us'ed the broad crested weir method (see Appendix B) to compute
as-bui lt capacities. Thi s method shows that the actua 1 capacity of all 17
weirs is less than 50-year discharge capacity. For example, the capacity
of inlet f'b. 7 is only 47% of that needed for the 50-year discharge (see
Tab1e 1). The wei rs were des i gned and constructed without fre~board.

Collector Channels

The collector channels, called "l ateral swales" in the drawingS and design
file, are earthen channels constructed to divert overland flow 10 the

4

~.'.



~. -,

J".'

.'

•
.,
:'!

grouted rock side inlets. The channels had a bottom width of either 10,
20, or 30 ft. with a 2.0 ft. depth (see As-Built Drawing, she:J 20, in
Appendix B).

The intent of the designers (see excerpt from Design Report, p~ge 3.1-50
in Appendix B) was to si ze the channel capacity at 1/3 of the .<capacity of
a corresponding side inlet. "

The bottom slope of the collector channels is not shown on the,;·,drawings.
The Committe,e determined the slope from the slope stake survey"field books
and computed the As-Built capacity of the collector channel (see
Computati ons in Appendix B).. A compari son of des i gn and As-Bullt capacity
issho~ninTable 2., In summary, the As-Built capacity either: equals or
exceeds design capacity (1/3 Q of side inlets) except for inlets No.1, 7,
9, and 17. The collector channel s did not have any allowance for
freebo~rd or. sediment accumulations. '

,',.,.
Sediment

Sediment barsacrpss the collector channels caused overtopping'and
breaching of the collector dikes. ExtenSive attention was giv~n in design
to the subject ofs,edimentation for the main diversion channel"but not for
the col,lector channels. No allowances were made in the design:~for
sediment. Hydraulic sizing assumed that the collector channels would
carry the run-off without the need to increase capacity for sed,iment or
added. freeboard. . i~:::.

1"-.'

• CONSTRUCTION

Construction records were reviewed. Construction was in accordance' with pl ans
and specifications. Construction operations did not have any beartrig on the
problems encountered.

CONCLUSIONS

The primary cause of the damage to the side inlets and collector channel was
an intense storm that exceeded design discharge for most of the area where
problems were encountered. The 50-year design capacity was exceedeq at 13 of
the 17 inlets (see Table 1). This storm caused flow braiding on the alluvial
fan above the structures, erosion, and significant deposition of sediment in
the coll ector channel s. The primary responsi bil i ty is ass; gned to natural
occurrences beyoAd the reasonable control of anyone invol ved with ~hi s
project. '

': ~..~
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However, there were some damages to the inlets and collectors channels in the
upper reaches of the diversion where the storm peaks were actually less than
the design discharges. This occurred at Inlet Nols. 2, 3, 5 & 8 (see Table
1). At Inlet No.4, the storm peak was greater than the design di~?harge but
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thi s waS not due to the intensity of the storm ,but to an increas~ in the
drainage area assumed to be contributing to this inlet. The design drainage
area was 0.14 square miles as compared to 0.29 square mi 1es used for the
stonn. This apparent discrepency has not been reconciled as of this writing
(see Mill sap's report in Appendix A). ":'"

The as-built capacity of all 17 side .in1ets is less than the planned 50-year
capacity because the weir width was determined by Mannings Formu1a\ instead of
the weir formula (see Appendix B). The actual capacity versus 50~year
discharge varies from 47% at Inlet No.7 to 95% at Inlet No. 14.:~t Inlet
No's. 2 and 3, thestormdischarge exceeded the as-built capacity~:'but was
approximately equal to or less than the 50-year design discharge C~ee Table
1). These two inlets might not have been damaged had they been designed
correctly. Responsibility is with design, although it should be h~cognized
that failure of most of the inlets would still have occurred even 'if they had
been sized correctly, because of breaching of the collector channels adjacent
to the side inlets. .,::

The collector channelS"had adequate hydraul ic capacity at the time'of
construction (see Table 2), but no allowance was made for sediment
accumu1 at i on. Further, no freeboard was provided for either the collector
channels or the side inlets •. There does not appear to be any definite Arizona
SCS policy regarding freeboard, or for accounting for sediment in the design
of secondary type systems such as these side inlets and collector channels
above a main diverison. The primary design (and review) attention;'is On the
main diversion structure~ Accounting for freeboard and sediment iiat the
option of the designers. Thus, the designers of Sadd1eback Divers:ion followed
establ ished procedures. ,",'

RECOMMENDATIONS

Undersizingofthe side inlets during design should have been detected during
the several reviews of the design calculations. More time and att~ntion
should be given to a detailed review to avoid a recurrence of thisparticu1ar
short-coming.

SCS policy/criteria that needs to be re-examined includes:

1. Freebaard requirements for side inlets.
2. Freeboard requirements for collector channels.
3. Sediment accumulation in collector channels.
4. Overdesi gning collector channel s to account for shift ing ,:,braided

flow on alluival fans. :'"

Recommended remedial treatments for Sadd1eback Diversion are:

1. All of the 17 side inlets are undersized. Decide if it i~ prudent to
enlarge the structures to handle the 50-year discharge.

2. Repair .col1ector channels. Construct additional channels;~nd dikes
.;~ t,
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SUMMARY

the entire lehgth of the diversion: Enlarge the channel~ to
accomodate some sediment.

Add side inlets in locations where new major washes now exist.

Repair existing side inlets.

1. Saddleback Diversion was completed in 1982.
intense storm produced peak discharges that
middle and lower reaches of the diversion.
outlet was double design discharge.

On September 2, 1984, an
exceeded des ign for the
Peak dischar9"e at the

•

••

2. The diversion performed almost perfectly, providing greater than
design protection for downstream properties. Water levels in the
diversion came within one foot of overtopping the diversion dike;
without damage to the main diversion channel, diversion dike, or four
large grouted rock grade control structures.

3. The intense storm changed the location of several side washes and
caused flow braiding and erosion on the alluvial fan of the
contributing drainage area.

4. Runoff water by overland sheet flow and washes deposited sediment
bars in the collector channels. Almost all of the collector channels
were overtopped and breached.

5. Fifteen of 17 grouted rock side inlets were overtopped and/or flanked
by floodwaters. The structures are still structurally intact except
for erosion around the abutments where the collector channels meet
the side inlets.

6. Construction was in accordance with plans and specifications and had
no bearing on the problems encountered. .

7. The primary cause of the damage to the side inlets and collector
channels was an intense storm that exceeded design for most of the
problem areas. Responsibility is assigned to natural occurrences.

8. The as-bUilt capacity of all 17 side inlets is less than 50-year
capacity because the desi gner( s) did not use estab1i sheddesi gn
methods to size the structures. This undersizing might have
contributed to damage at Inlet No.'s 2 &3 where the storm exceeded
as-built but not design capacities. Responsibility is with design.
This problem could have been prevented by a detailed review of design
computations.

9. The collector channels and side inlets were designed and constructed
without freeboard. The addition of freeboard would probably not have
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11.

preventedfai 1ure of the collector channel s because of the sediment
bars across the channels. The designers followed established
procedures" Arizona SCS policy regarding freeboard for these type
structures shou1 d be re-exami ned. .

No alloWances, other than sediment removal during normal: maintenance,
were made for sediment accumulations in the collector chMnels
despite the fact that floodwater had to turn 90 0 when they met the
channels and one .channel was 2,510 feet long. '.

The exceptional success of the main diversion should not be obscured
or di scounted by the problems encountered with the secondary side
inlet and collector channel system. The design engineers for this
projectfa.ced a very close benefit-cost ratio of 1.16:1., The
watershed work pl an did not have any provi si ons to handl e si de inflow
other than sloping the upstream side of the main diversion channel on
a 5:1 slope. The structural grouted rock side inlets and. collector
channels were added during design as a better, but costlier, method
to handle side inflow. The designers took some risk in the design of
the collector channels and side inlets (no freeboard and no allowance
for sediment) since the main line of defence, the main diversion
channel, was immedi ately downstream. The collector channel sand side
inlet were considered to be secondary, or minor, structures in the
total project.
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• TABL( 1

ENGINEERING REPORT
SADDLEBACK DIVERSION

Comparison of Design, AS-Built, and Storm Di scharges ,',
for

Side Inlets "

Inlet 50-Year Design As-Built Percent Storm of Was
No. Q Q Q As-Bui ltl 12-2-84 Inlet

(cfs) (cfs) (cfs) 50-year (cfs) Damaged

1 773 780 578 75% 1.; No
2 325 360 245 69% 325 Yes
3 172 180 140 81% 184 Yes
4 182 180 140 77% 353 .;'; Yes
5 208 210 158 76% 123 Yes
6 177 180 140 79% 26 Minor
7 956 1020 447 47% 1024 Yes
8 150 205 140 82% 210 Yes
9 535 545 447 84% 860 Yes

10 535 565 360 67% 860 No
11 176 185 158, 90% 236 Yes
12 797 880 447 56% 1655 Yes
13 449 470 272 61% 1670 Yes• 14 147 180 140 95% 279 Yes
15 212 225 184 87% 448 Yes
16 790 800 491 62% 1774 Yes
17 790 805 447 57% 1637 Yes

- t.

•
1! Not Determined
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•• TABLE 2

ENGINEERING REPORT

SADDLEBACK DIVERSION

Comparison of Design and As-Bui 1t Discharge
for

Co11 ector Channels r'
:.\:

Intended/
Design As-Buil t Was

Inlet Q Q Channel
No. (cfs) (cfs) Overtopped?

1 250 137 . No
2 110 206 Yes
3 60 142 Yes
4 60 128 Yes
5 70 North = 142

South = 75 Yes
6 60 231 No
7 320 227 Yes
8 50 North = 139 Yes• South = 160 Yes
9 180 167 Yes .,:~

10 180 North = 152 ?
South = 171 ?

11 60 90 Yes
12 270 304 Yes
13 150 205 Yes
14 60 N/A N/A
15 70 155 Yes
16 260 265 Yes
17 260 216

:',

•
11 Equals 1/3 of design discharge for side inlets •
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STATION 7+00 SIDE INLET #1
NO DAMAGE·

Photo No.1

STATION 14+00 SIDE INLET #2
SEDIMENT BARS IN COLLECTOR CHANNELS

CAUSED OVERTOPPING OF DIKE

11

Photo No.2
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STATION 19+69 DROP #1
SOME OVERBANK EROSION

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

... ...~ .,.

.' .

STATION 29+00 SIDE INLET #3
SOME RILL EROSION DUE TO OVERTOPPING

12
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Photo No.3

., Photo No.4



STATION 41+61.6 SIDE INLET #4
EROSION FROM OVERTOPPING

.'"

STATION 52+00 SIDE INLET #5
OVERTOPPED COLLECTOR DIKE
FOR APPROXIMATE 200 FEET.

13 .

Photo No.5

Photo No.6



'" '1" ~ '" ~-~~l"... Ji~,<
--, '..,..; .; ~~-".

J:.'"...'- ~ ~ •
'"'ty

- ".

, ...< .' t

Photo No.7

STATION 61+25 SIDE INLET #6
NO DAMAGE

,.\

APPROXIMATE STATION 63+75
COLLECTOR CHANNEL AND DIKE OVERTOPPED

SEVERE EROSION

14 '

Photo No.8
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STATION 80+12 INLET #7
SEVERE EROSION ON NORTH SIDE FROM

OVERTOPPING

STATION 80+12 SIDE INLET #7 LOOKING
WES~ SEVERE EROSION ON SOUTH SIDE

FROM OVERTOPPING

15

Photo NO.9

Photo No. 10
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STATION 81+83 DROP #2
EROSION FROM OVERTOPPING

',>, ,-,..
.. ~ ",":.
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STATION 90+08.5 SIDE INLET #8
EROSION FROM OVERTOPPING

ON BOTH SIDES

16
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Photo No. 11

Photo No. 12
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APPROXIMATE STATION 99+00
A NEW GULLY 5 FEET DEEP AND 10 FEET

WIDE AND SEVERE EROSION FROM
OVERTOPPING

STATION 108+14.5 SIDE INLET #9
OVERTOPPING OF COLLECTOR DIKES

17
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Photo No. 13

Photo No. 14
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STATION 108+14.5 INLET #9
EROSION ON NORTH SIDE

STATION 108+14.5 INLET #9
EROSION ON SOUTH SIDE

18

Photo No. 15

Photo No. 16
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, Photo No. 17
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STATION 121+26 SIDE INLET #10
NO DAMAGE

Photo No. 18

'- ; '~"'~ "

STATION 128+32 SIDE INLET #11
EROSION FROM OVERTOPPING

, "
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APPROXIMATE STATION 133+00
SEVERE EROSION FROM GULL YING

. Photo No. 19
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.Photo No. 20
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STATION 144+82 DROP #3
MINOR RILL EROSION
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STATION 157+96 SIDE INLET #12
EROSION FROM OVERTOPPING

ON BOTH SIDES

STATION 170+05 SIDE INLET #13
EROSION FROM OVERTOPPING

ON BOTH SIDES

21
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Photo No. 21
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STATION 173+98 SIDE INLET #14
EROSION FROM OVERTOPPING

ON BOTH SIDES

Photo No. 23
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Photo No. 24
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STATION 183+65 SIDE INLET #15
EROSION FROM OVERTOPPING ON

BOTH SIDES
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APPROXIMATE STATION 200+00
SEVERE EROSION FROM GULLVING

STATION 202+00 SIDE INLET #16
EROSION ON SOUTH SIDE FROM

OVERTOPPING

23

Photo No. 25

Photo No. 26
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STATION 220+80 SIDE INLET #17
EROSION FROM OVERTOPPING ON

BOTH SIDES

.:

24

Photo No. 27
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APPENDIX A.
(Hydraulic Rep~rt by Herman C. McGill

•
Surveys

HARQUAHALA VALLEY WATERSHED
Saddleback Diversion

Study of Septelllber 2, 1984 Storm

"::' .

Surveys included carrying a level line along the upstream side of the
channel. The elevation of high water marks in the diversion and side
inlet channels were recorded. The location of side entrance',problems
were documented. Survey results are summarized on Table 1. . '.

Rainfall
;,.:> ,

•

•

Figure 1 shows the rainfall amounts reported at locations near the
watershed. The red values were obtained by work unit staff~'the green
during the study. Reported amounts range from 2 to 11 inch~s. There
are no residences in the drainage, area of Saddleback diversion. thus no
rainfall information was available there. It appears, howevet. that the
most intense part of the storm traveled from NW to SE andtr.aversed the
central and lower portion of the diversion watershed. High water marks
at FRS 1 showed that the maximum stage was 4.8 feet over theprinc1pal
spillway crest. The total capacity at this stage i8 1732 acre-feet or
.32 inches runoff from the watershed. The sediment pool capacity is
424 acre-feet or .08 inches. Because of the short duration ~f the
storm. and small principal spillway capacity of FRS 1. rainfall above
the site was not used in the Saddleback Diversion Study.

The storm distribution was taken from the recorder chart (Figure 2).
The tabulated values were used because it was not possible to. accurately
read shorter time increments from the chart. It is probabIethat more
intensive rainfall occurred during shorter time increments.

Runoff

5011 cover complex runoff curve number 90 was used to determine the
runoff volume. This approximates the work plan value that was used for
determining the 50-year design storm for the diversion. This' appears
high but runoff volullle 15 not important for this study. The comparison
of peak discharges and flow stage elevations determined by h~gh water
marks to the design values was the objective of the study. '"

Storm Evaluation Studies

Water Burface profiles were prepared by Toups Corporation engineers
using the Corps of Engineers HEC II program. The 10-yr andSO-yr
frequency Btorms and the floodwater retarding structure principal
spillway outflow discharae and elevation are recorded in Volullle 11 of
their design report. This did not provide enough information· to lIIake
cross .ection hydraulic ratingl. The planned cross section dimensions
were input for the SCS WSP2 program. The planneddlmenslons>",ere used

! '<lil i
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instead of the tlas built" ones because differences were not significant
and they were more readily available. The design engineer used .030
tin value tl for the central portion of the channel and .035 for'the bank
sections. Because most of the flow is carried in the central 'segment
and the bank segments flow differences between the use of .030 and .035
are small, one segment sections using .030 were entered intbe WSP2
program. .•

The output from the WSP2 program was used in a TR-20 program.'to model
the watershed. The convex routing method was .used in the original study
and in this s~udy. The point that incremental drainage areas enter the
diversion was altered based on a recent aerial photograph of,. the
watershed and the location whe.re it was noted that excessivelnflow
occurred. Selected time of concentrations are consistent with those
used in the watershed plan. Table 2 is a schematic of the watershed
showing incremental drainage areas andTc values used in this' study.

Five storms were routed through the watershed beginning with FRS 2. The
Type II, 24-hour, 50-year storm (3.6 inches) was routed to evaluate the
model. The resulting discharges and elevations compared favorably with
those used lnthe plan except in the upper reaches of the div~rsion. It
was later discovered that ln this study it was assumed that an
.84 square mile drainage area flowed into the FRS. The original plan
entered this flow near the upstream end of the diversion. Because the
discharge from the FRS is the principal contributor to the pe~k dis
charge in the upper reaches of the diversion, changes were not made.

Four additional storms using the 1984 storm time distribution were
routed through the watershed. Aerial distributions were varied to
obtain the best flow - high water mark relationship. Storm No. 5
appears to provide the best relationship, though the high water marks
are generally higher than the generated elevations in the central and
lower reaches of the watershed. This could be partly due to the reduced
channel capacity caused by ailt bara. Table 3 is a summary of these
results. This shows that rainfall above the floodwater retarding
structures probably averaged less than 3 inches and ranged from 5 to 7
inches below the FRS.

The incremental drainage area peak discharges for each of the five
storms and the capacity of each side inlet structure are shown on
Table 4. ~t is noted that Storm 1 discharges compare favorably to the
capacity of the side inlet structures. This is expected in •• much as
the same storm and Tc were used. However, the location of side inlet
inflow differs lomewhat. A study of the drainage area flow patterns
shows that the location of inlet flow is subjective.

Generally, channels were used to divert flow to the inlet structure
location. Flow in these were partially blocked by sediment bars result
ing in over-bank flow before the inlet structure capacity wasreached.
In some locations these breached the bank between the training channel
and diversion. This occurred in the upper reaches of the diversion
where the desisn flow of the structure was not exceeded .s well •• in
the central and lower reache••
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The study shows that the September 2, 1984 storm exceeded the0~O~year
frequency design storm in the central and lower reaches of th~.diver
don. Flows, based on high water marks, were estimated to be}about 2
times design flows near the diversion outlet. This did not appear to
have caused significant damage to the diversion channel.

The location of inflow to the diversion is subjective, but a tecent
aerial photograph and onsite studies show that side inlet structures
were not always located where needed. Also the limited capac tty of the
below natural ground channels used to divert flow to the side;'inlet
structures were reduced by sediment bars resulting in over-bapk inflow
to the diversion. This caused damage to the upstream bank of'the
diversion and in some locations. left sediment .bars in the di~ersion
channel. ':~.
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HAROUAHALA VALLEY WATERSHED ..~

Saddleback Diversion

Peak Dischar~e from Incremental Drainage Areas

TYPE I I
STATION DESIGN STORM OIST. 1984 STORM DISTRIBUTIONS SIDE INLET

Drainaoe Discharge Drainage Storm 1 Storm 2 Storm 3 Storm 4 Storm 5 Sta tio" Capaci
ArZa Area
~i cfs- Mi2 cfs cfs cfs cfs cfs cfs

1000 .840 773 700 780
1090 .27 362 250 250 250 . 325
}500 .02 44 20 20 20 26 1390 360
2200 .293 355
3000 .15 271 142 142 142 184 2900 180
4500 .29 471 272 353 353 353 4161 180
5500 .10 193 95 123 123 123 5200 210
6500 .02 44 20 ' 26 26 26 6125 180
6800 .554 739
7500 .53 512 451 591 732 732
8500 .53 512 451 591 732 732 8012 1020
8700 1.075 956
9500 .14 253 132 171 210 210 9408 205

11000 .60 643 524 766 847 847 10814 545
~ - L2200 1.304 1220 12126 535

l2500 .61 653 533 779 861 861
t3000 .16 206 147 214 236 236 12832 85
t6000 1.06 880 856 1390 1655 1655 15796 880
:7000 1.07 888 864 1404 1670 1670 17005 470
~7500 .16 204 147 235 279 279 17398 180
~8t)00 2.323 1740
~8500 .26 320 235 377 448 448 18365 255

.- ~ ~O500 1.17 894 917 1490 ·1774 1774 20200 ' 800
~2500

.,. 1.08 825 846 1375 1637 1637 22080 805
~3500 .10 181 94 150 178 178
~3800 2.623 1792
~3900' ,

,.4323' .; '437'
A3 528 ',;'389 >,626 743 '74-3

.,..- . :4400.'.. '

NOTE: Storm 1 is 24-hour 50-year Type II Storm - 3.6 inches
Storm 2 is 1984 storm distribution - 4.00 inches
Storm 3 is 1984 storm FRS to Sta 3000 - 4.0"; Sta 3,000 to Sta9s00 - 5.0"; Sta 9500 to Sta 13000 - 5.5"; Sta 13000 to Sta 2390(
Storm 4 is 1984 storm FRS to 3000 - 4.0"; Sta 3000 to Sta 6500 - 5.0"; Sta 6500'- Sta 13000 - 6.0"; Sta 13000 to Sta 23900 - 7"
Storm 5 is 1984 storm FRS - 3.0"; FRS to Sta 6500 - 5.0"; Sta 6500 - Sta 13000 - 6.0"; Sta 13000 to Sta 23900 - 7"

, .
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TABLE 1
Harquahala Valley Watershed

Saddleback Diversion

Structure Damage Study - September 1984 Storm

Str 2 Sta 13+90

Sta 15+00
Sta 15+00

Structure did not overtop but overtopped
training dike DS of structure. .
KWH side entrance channel
KWH diversion

1180.6
1175.8

Str 3 Sta 29+00
Sta 29+50
Sta 29+50

Structure Overtopped .4 foot
HWM side entrance channel
KWH diversion

1171.1
1167.2

Sta 31+00 to 35+00 overbank inflow to diversion

1163.8

1167.4
1164.3

1164.2
1162.1•

Str 4

Str 5

Sta 35+50
Sta 37+00
Sta 37+00
Sta 38+50
Sta 41+00
Sta 41+00
Sta 41+54
Sta 41+61
Sta 42+50
Sta 44+00
Sta 51+90

Sta 52+00
Sta 52+50

Begin side entrance channel
Flow over lide entrance channel bank .4'
KWH diversion 1164.9
Flow over entrance channel bank
HWM side entrance channel
HWM diversion
Side entrance channel bank breached
Str 4
HWM diversion
Side entrance channel bank overtopping
H~~ side entrance
HWK diversion

Side entrance overtopped

Sta 79+00

Sta 77+00

Sta 68+50
Sta 73+00

•

Str 6 .: Sta
Sta
Sta

61+25 Not overtopped
61+25 KWH diverlion
63+50-66+00 Side entrance overtopped

and breached in places.
Side entrance overtopped &breached
Side entrance channel begins overtopped
in/out
HWK side entrance channel
KWH diversion
HWK diversion

1160.0

1161.6
1157.1
1156.9



• Str 7 Sta 80+12 Eroded aTound both abutments
Sta 86+00 Over bank flow to here narrow

Terrace begins-breached at 86+80
Sta 88+00 HWM diversion 1151.1
Sta 88+60 Terrace breach
Sta 89+00 Begin breach & severe bank erosion
Sta 90+00 Begin side inlet to Str 8
Sta 91+60 Begin side inlet embankment overtop
Sta 93+00 Severe bank erosion

Str 8 Sta 94+08 Eroded around both abutments
Sta 101+00 Side entrance overtopped to here
Sta 103+00 Begin side entrance channel to Str9

some flow around end
Sta 104+00 HWM diversion 1148.7
Sta 105+00 Entrance overtopped severe bank

erosion
Sta 107+00 Entranee overtopped-severe bank

erosion.

Str 9 Sta 108+00 N. abutment overtopped
Sta 109+00 Sheet flow severe bank erosion
Sta 115+00 HWM diversion 1145.8
Sta 117+00 Begin side inlet channel to Str 10
Sta 120+00 Side inlet channel overtopping begins

• HWM diversion 1145.1
HWM side inlet channel 1147.6

Str 10 Sta 121+00 Str 10
Sta 127+00 HWM diversion 1143.7
Sta 127+00 Side inlet overtopped

Str 11 - Sta 128+30 Str overtopped.
Sta 128+80 HWM side inlet 1146.3
Sta 134+00 Side inlet channel overtopped
Sta 135+90 Side inlet channel breached
Sta 138+00 HWM diversion 1140.3
Sta 139+40 Side inlet channel overtopped

and breached-severe erosion
Sta 144+30 HWM diversion 1137.4
Sta 147+00 HWM diversion 1132.5

Side inlet channel overtopped
and breached.

Sta 155+75 Side inlet channel overtopped
and breached.
Side inlet channel blocked with --
gravel bar.

Str 12 Sta 158+00 Breached around both abutments
Sta 161+00 Begin side inlet channel to Str 13'
Sta 163+00 HWM diversion 1130.8• Side inlet channel overtopping begins

severe erosion.



• Str 13

Str 14

Sta 170+00
Sta 171+20

Sta 174+00
Sta 175+00

Sta 177+00
Sta 179+00
Sta 179+00
Sta 182+00

Sta 182+70

Side inlet channel breached.

Washed around both abutments
HWM side inlet channel
HWM diversion
Severe erosion to here
HWM diversion
HWM side inlet channel
HWM side inlet channel
HWM diversion
Side inlet channel breached
to Sta 183+50

I".

,d" °

1129.6
1127.7

1126.9
1128.7
1127.3
1126.4

•

Str 15

Str 16

Str 17

SU 184+00
Sta 188+00
Sta 190+00
Sta 195+00
Sta 196+00
Sta 196+30
Sta 197+50
SU 198+00

Sta 199+50
Sta 201+00

Sta 202+00

Sta 202+75
Sta 207+50
Sta 212+00

Sta 219+00

, Sta 220+80

Sta 221+50

Sta 230+00
Sta 236+00
Sta 237+00

Eroded both abutments
HWM diversion
Stream starting to cut into Div
Begin overtopping DS
HWM side inlet channel
Breach into diversion
End breach into diversion
HWM side inlet
HWM diversion
Begin breach into diversion
End breach into diversion
HWM side inlet
HWM diversion

The structure not referenced
in notes and does not appear on
photo. As built plans show it
in place. It appears that the
inlet may have been shaped and no
structure built.
Cut into diversion 3' deep 30' wide
Begin breach into diversion
HWM side inlet
HWM diversion
HWM side inlet
HWM diversion

Eroded US abutment overtopped
US &DS 25'
HWM aide inlet
HWM diversion
HWM diversion
HWM diversion
HWM diversion

1125.0

1125.4

1125.4
1123.7

1123.3
1122.7

1121.7
1120.0
1120.1
1118.6

1120.0
1117.6
1115.5
1114.2
1113.7



" ','• TABLE 2
Harquahala Valley Watershed

Saddlebaek Diversion

1984 Storm TR-20 Schematic , ,,"

'.

Station Drainage Area Te-Increment Total

FRS 2 0 29.56 29.56 3.26
Sec 1 1090 .27 29.83 '.37
Sec 2 1500 .02 29.85 .09
Sec 3 3000 .15 30.00 ,.23
Sec 4 4500 .29 30.29 '.28
Sec 5 5500 .10 30.39 .20
Sec 6 6500 .02 30.41 '08
Sec 7 7500 .53 30.94 '.78
Sec 8 8500 .53 31.47 :.. 78
Sec 9 9500 .14 31.61 .23
Sec 10 11000 .60 32.21 .67
Sec 11 12500 .61 32.82 .67
.Sec 12 13000 .16 32.98 ".41
Sec 13 14000 0 32.98
Sec 14 15000 0 32.98
Sec 15 16000 1.06 34.04 l.00• Sec 16 17000 l.07 35.11 1.00
Sec 17 17500 .16 35.27 .45
Sec 18 18500 .26 35.53 .52
Sec 19 19500 0 35.53
Sec 20 20500 1.17 36.70 1.12
Sec 21 21500 0 36.70
Sec 22 22500 1.08 37.78 1.12
Sec 23 23500 .10 37.79 .• 23
Sec 24 23900 .43 38.22 .• 53

, .
,.

'.
, ,
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IIARf)tlN'AlA VALLEY ""TrRSIt£D
Saddl~hack Dlyerslon

SUMMary of TA20 flood Aoutings

,nit
!O..:.r.'_ ~tOI'1lt _HJQ'. Shu.. No. I 19f14 Sto". Stom No. 2 Sto". No. ] StOr'll No. 4 Sto". No. 5

Ita ti~,! TR20 Disc. £ley. jjhc~--ney. -Elev:- DIsC:--Uev. ,nit OisC:---Efe.v:- IMt Ofsc-.-ne¥:'llWM Ofsc. (lev. ,...
Sec , cfs f.t:-... -.;__c f~__!J .• ft. dL_.!~_!~.!I!~_..f!_~_It. Offf. efs ft. Offf. efs ft. Olff •

-----
FW5 1 764 1189.4 155 1109.1 1182.9 802 1190.5 802 1190.5 802 1190.5 739 1188.6

82 950 1119.1
100 (1117.9) 1117.6 (1178.1) -.5 (1178.1) -.5 (1178.1) -.5 (1177 .8) -.8
1090 1 1090 1177.1 162 1175.9 802 1176.1 802 1176.1 802 1176.1 739 1175.8
1500 2 1160 1176.3 762 1115.0 1175.8 802 1175.1 .1 802 1175.1 .1 802 1175.1 .1 148 1174.9 .5
2950 1167.2 (1167.3) -.1 (1167.]) -.1 (1167.3 -.1
3000 3 1170 1167.1 896 1167.1i 815 1167.4 835 1167.4 835 1167.4 852 (1167.4) -.1
3500 1370 1165.8
3700 (1165.5) 1164.9 (11fiS.l) -.2 (1165.1) -.2 1165.1 ....2 1165.2 -.1
4000 1370 1164.1
4100 1'164.5) 1164.3 1'164.11 .2 11164 .21 .1 1'164.21 .1 11I64.3J .2
4250 1164.1) 116].8 1113.7 .1 1I11.8 0 1113.8 0 1113.9 .1

'-, 4500 4 1500 1163.5 1242 llfi3.3 1012 1162.9 1073 116].0 107] 1163.0 1140 1163.1'
5000 1500 1162.3
5200 (1161.6) 1162.1 (1161.2) .9 (1161.4) .7 (1161.4) .7 (1161.5) .8
5500 5 1500 1161.1 1311 1160.9 1069 1160.5 1172.6 1160.7 1112.81160.1 1244 1160.8
6fIOO 1500 1160.3

(1159.9)6125 (l1fiO.O) 1160.0 (1159.7) .J .1 (1159.9) .1 (1160.0) .2
6500 6 1900 1159.2 1211 1158.5 1078 1158.2 1182 1158.4 1182 1158.4 1252 1158.5
7000 1900 1158.1
7500 7 1900 1157.2 1682 1156.5 1522 1156,4 1768 ,1156.6 1907 1156.7 1977 1156.8
1700 1'156.0) 1157.1 11155.8~ 1.3 pI56.1! 1.0 pl56.21 .9 1"56.3~ 1.0
1900 1154.4) 1156.9 1154.2 2.1 1154.5. 2.4 1154.7 2.2 1154.1 2.2
8000 2350 1155.8
8500 I 2350 1150.6 2131 1150.4 1962 1150.2 2]50 ' 1156.6 2628 1150.8 2690 1150.8
0000 (1149.6) 1151.1 (1149.6) 1.5 (1156.0) 1.1 (1150.3) .8 (1150.3) .8
90lIO 2350 1149.6
9500 9 2590 1148.6 2103 1148.2 2049 1148.2 2465 11411.5 2773 1148.8 2843 1148.0
10000 2590 1141.1
10400 (1146.8) 1148.7 (1146.8) 1.9 (1147.3) 1.4 (1147.6) 1.1 (1147.6) 1.1
10500 1'J60 1146.7
11000 10 2860 1145.8 2581 1145.9 2591 1145.9 3180 1146.5 3572 1146.8 3640 1146.9
11500 3250 1144.1 11144./1) 1145.8 11144.8) 1.0 P145.41 .4 11145 .1) .1 pH5.7J " .,1

" )2000 " Ii "" 3250 114].&" 1I4J.7) 1145.1 ' ','114].7) t.4 ,1144.4,j :" '" 1144.1) ~4 ' ' '1144 ;7;;4
17500 ':;3250 ~1I42.1 3M4 1142.6 2996 '1142.6 . 3902 114J.3 4J76 114).6 4440 1141.6
12100 (1142.3) 114].7 • (1142.3) 1.4 (1143.0) .1 (1143.3) .4 (114].]) .4
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.1

.2

.6

.7

.9

.8

.&

.4

1.6

1.2

1.5

-1.4

-.4

"Ie 2

1113.0

1103.9

1119.1
(1110.0)

1116.5
(1115.2)
1113.8

(1113.6)

(H 38.8)

(1132.1 )
1131.4

1129.8
(H29.3)

1128.1
1127.1

(1126.2)

(1125.5)
1124.8

(1124.2) .

1122.5
(11Z2.1)

(1121. 5)
1120.9

TI\Ul •

12355

.4
460S

.7

10115
.6

11100
.2

11810
.6

7854
8060

.7

.9
8404

.8

8393
1.6

1.2
t0134

(1138.8)-1.4

(T113.0)

1103.8

1129.8 6228
(1129.3) 1.5

1119.1
( 111/1.0)

1116.5
( 1115.2)
1113.8

(1113.6)

(1131.1)
1131.4

1128.1
1121.1

(112&.2)

(1125.5)
1124.8

( 1124.2)

1121.5
(1122.1)

(1121.5)
1120.9

12307

.6
4543

8338
2.0

1.6
10082

1103. J

(1112.5) 1.2

(1131.9)
1131.2

(11311.5) -1.1

1118.6 1006]
(1117.5' 1.1

1116.1 1'649
(1114.8) .4
1113.4 11758

(1113.1' 1.0

1129.5 6110
(1I2'J.O' 1.8

1127.8 7803
1126.7 1.0 8flO5

(1125.8' 1.1

(illS. I) 1.3
1124.4 8350

(1123.8' 1.2

1122.2
(1121.1)

( 1121.1)
1120.4

7229

4049

7217

9979

8657

!;404

86611

105]0

2.9

2.5

6169
1. 9 694]
2.0

1101.2

(1131.4) 1.1
1130.7

117.8.8
(1128.2) 2.6

(1118.1) -.1

(1111.5' 2.2

1126.9
1115.8

(1124.9)

(Hl4.3' 2.1
11 2].6

(1112.9' 2.1

1115.1
(111l.8) 1.4
'''2.5 10070

(1112.2' 2.0

1121.]
(1170.8'

(117.0.2)
1119.5

(11 1ft. 1) 1.9
1117.5

(1116.5) 2.1

•

474:!
4/141

5881

1025

M18

613ft

5013

5019

m4

:191"

5889
1121.7

1125.0

1121.7
1126.9

1123.7

1116.4

(11JA.0) IT37.4

1114."
(1113.5' '115.2
1112.2

(1111.9' 1114.2

(1111.2) 1113.7

1101.8

(1111.3) 1132.5
1130.6

1176."
1125.7

(1114.8'

(1124.1)
1173.4

(1122.8'

1171.2
(1120.7)

(1110.0)
1119.3

(I'lft.O' 1120.0
1117.2

(1116.3' 1118.6

2994

5257

4601

5995

~"39

5891

4542

4511
4SMI

!l326

1"*1
St011l1 'lit, I 1')114 5to"" ~l"r," r~,. 2 Ston. fill. 3 Ston. No. 4 StO"" 110. 5
ilhc. II f.y. £I f!v. - IIi c;c'. . [I ry. ""'" DI sc . J. I ('Y·. I"'" 01 ..,:' [lev .-1"'" 01 sc:- -"flev.' IJIlM

.. c.f5 .. '.!.,_. . '.t.:. __ ._. __._ «:.'" ._ .It.__ .Olf.~, .. _ ..!=.r.s ., _ft:. _.JliJr._ !:'.s..__ft~ _OJILff1.__ J~~!!..:....
.... . _. -_ .. , - -- ._--- -_... '-'- -----_ -------- '_..-. ~---
1105 1141.9 3107 (WIl9) 40m 1142.& 4565 1142.9 4621 1143.0

(11:1".8) 1140.3 (11]9.9) .4 (114fl.4) -.1 (1140.7) -.4 1140.1
31151 II ]9. 3 3101 11 ]9. 4 4059 II JI).O 4552 1140.1 46.14 1140. 1

-. 3792 1118.8
- (117.R.2) 11]0.8

1141.&
1140.&

1139.5
I1J8.3

11]7.8
IIll.4

:g~:~.
1129.0

1121.9
111ft. 9
IIl5.8

1114.8

1123.6

1112.5
1111.4

1120.2

1119.2

1117.0

1116.0
1114.8
1113.7
1111.3

(1111.0)
1111.9
1111.4

1110.9

5430

54]0
5150
5750
5750

5970
5970

5910

3!iM
3500

3740
3140

3140
3140

3970
]970
4320

4120
4120
4120

4120

4720

SliD
5110

5110

5110

21

24

20

14

IS

18

16
17

11

12

23

13

19

;;. :,1
SI'I:_ •

•
IJIlOO
IJ~OO

IJROO
14000
14400
14-1)0
14461
14519
14100
151100
1!;500
1601N)
16300
16"00
11000
11~nl)

11'1110
1ROllO
11'<'00
18501)
101100
19000
1"~00
l'IflOO
20000
20100
20500

• 21000
21",00
21500
21'JOO
270(10
22500
2Juon
2]500
2]600
2]650
23"%
23100
23111
23900

"t..ll.i!'"

:':=:-

f?T£~rt-".stO"'dtsc"""'1@and e'ev.HOIt ta.e~ 'rOllllle~f~ln·RP.PO·~{Y01.-·n.P.l'1e·3.1-27 ~o 3]
1.. fRS lspll.w, ralln" lIyd,.oln'1Y UocUlIIentatiun SIIIII,IeIll(>nt No.1. !'.tlle 107
J. Slu,·. No. , Is 24-1",11" SO-yea,. lytlf! II st",... ].6 Inche~

Ston" No. 2 Is 1""'1 Sto"" "I~t,.ihlltlon -. 4.0 fncht'S
StorM No. 3 h 19R4 ~t,,"" dtstrlhlltlon rNS to Std 3000-4.0·, St. 3000 to St .. Q',OO-5.0·; Sta 9'jfMI to St. lJOOO-!i.5·, Sta 131100 to 5ta 23900-6.0·
Storm tlfI. 4 Is 19114 stOrti! ffhtrihut ion filS to Sia ]1100-'1.0·; Sta ]1101' to 'ita 60;00-5.0"; Sta fir,OO til Std I1lHlO-6.0"; Sta 1]000 to 23900-1.0·
StO'-lll N... 5 Is 1')04 <;1.0". dl .. trihntlon IIIS·J.n"; rN~ toSta ',"00·5.0"; 'ita 6!infl to Sla 1301")-6.0"; St" 13000 to Sta lJ'J(JO-l.0.

4. r leutllllls shown in p.. rellt.he,;ls d"P' inlt'rjlOldt,·" YdJuPC;.
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TIIIILE 4

f1AROUAHAlA VAllEY WAT£RSIIEO
Saddlehack Olversion

Peak Discharoe from Incremental Dratnaoe Areas. .

TYPE II
STATION DESIGN STOmf DIST. 1984 STORM OISTRIBUTIONS SlOE INLET

Dra Inaoe Ohehl";'e DraTi1ci'q;--Sto"" I Stonn 2 StomT--StOrlll T-Sto"" 5 Station Capac tty
Ar,a Area
'u efs "t2 .~fs efs e.fs cfs ~f.s e1$

1000 .840 773 700 780
1090 .Z7 36Z Z50 250 250 325
1500 .02 44 20 20 20 26 1390 360
2200 .Z93 355
3000 .15 271 14Z 142 142 184 2900 180
4500 .29 471 Z7Z 353 353 35l 4161 180
5500 .10 193 95 123 123 12l 5200 ZIO
6500 .02 44 20 26 26 26 6125 180
6800 .554 739
7500 .53 51? 451 591 732 732
8500 .53 512 451 591 732 732 8012 1020
8100 1.075 956
9500 •14 Z53 . 132 171 210 liD 941J1 205

11000 .60 643 524 766 847 841 IIJI14 545
12200 1.304 1220 12126 535
12500 .61 653 533 779 B61 861
13000 .16 206 147 214 236 236 121132 85
16llOO 1.06 8110 8!;6 1390 1655 1655 15796 880
17000 1.07 OOIJ 864 1404 1670 1670 17005 410
17500 .16 204 147 235 279 279 17396 180
18f1OO 2.323 1740
18500 .26 320 235 377 448 448 18365 255
20500 I. I7 RlJ4 917 1490 1774 1774 20200 800
22500 1. IXI 825 846 1315 1637 lfi37 22000 805
23500 .10 1IJ1 94 150 178 178
21800 2.623 1792
23900 .43 528 389 626 743 743
24400 .4323 437

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

"OlE: 'Sto"" 1 h, 24-hourSO':yearl'ype f i ~to"" - 3.6 fnCh~s
::-".

.- .... Sto"" 2 fs 1'JR4 stOrlll distribution - 4.00 Inches
Sto"" 3 is 19ft4 stOrlll FRS to Sta 3000 - 4.0"~ Sta 3000 to Sta 9500 - 5.0"~ Sta 9500 to Sta 13000 - 5.5·~ Sta 13000 to Sta 23900 -6.0"
StOrlll 4 is 1~14 stOrlll rRS to 3000 - 4.0"; Sta 3000 to Sta 6500 - 5.0"; Sta 6500 - Sta 13000 - 6.0"; Sta 13000 to Sta 23900 - 7"
StOrlll 5 is 19ft4 slorlll rRS - 3.0"; FRS to Sta 6500 - 5.0"; Sta 6500 - Sta 13000 - 6.0"; Sta 13000 to Sta 23900 - 7'"
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APPENDIX A
(Comments ort,McGill Report by
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USDA - ~o11 Conservat1on ~ervlce

201 East IndiariolaAve., Suite 200
Phoenix, Arizona 85012

Subject: ENG - Harquahala Valley Watershed, Saddleback
Diversion, Storm, of September 2, 19R4

Oltl: January 29, 1985

To: Ralph M. Arrington, seE
Phoenix, AZ

Fill Colli: '210-13-15

•

•

I have reviewed the Special Study Report on the Saddleback Diversion,
Harquahala Valley Watershed for the Storm of September 2, 1984 by Herman
McGill, Temple, Texas, and have drawn the following conclusions concerning the
adequacy of the design of the diversion and its side inlets.

In ~eneral, it Appears that the diversion channel itself functioned as design
with only minor damage, although the design discharges were exceeded by more
than two times in its lower reaches. (Design Q • 5995 cfs at Station 239+00
as compared to an estimated Q • 12,355 cfs for the September 2, 1984 storm.)
The same, however, cannot be said for the inlet structures and their
respective collector channels which were designed to collect and discharge
overland flows into t~e diversion channel. I have evaluated the functioning
of each of the inlets and made the following observations. ' :',

Inlet No. 1

This inlet is located at Station 7+00 just north of Courthouse Road. The
inlet has a drainage area of 0.84 square miles, but was inadvertently left
out of Mr.-McGill's study. Observation in the field, however, showed that
there was little or no damage to this structure and it seemed to have
functioned as design. From Mr. McGill's study it can be shown that the
historical peak discharges in this area were generally less than the design
discharges.

Inlet No. 2

This inlet is located at Station 14+00, and although it did not overtop,
there was some damage to the abutements, and the training dike overtopped
downstre!m of the structure. The drainage area estimated by Mrl:;McGill
(0.27 Hi ) agrees closely with that used in the design (0.29 Mi). The __
September storm peak was estimated at 325 cfs as compared with the 'design
discharge of 360 efs. Therefore, the downstream training dike should not
have overtopped and probably needs to be raised. '

Inlet No. 3

Inlet No. 3 is located at Station 29+00 and has a drainage area of 0,1'
square miles based on Mr. McGill's study. This compares with D.A•• 0.13
square miles used in design. The design peak was Q • 180, cfs as compared to

J "1111 1
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•

•

the estimated storti peak 0 • .184 cis. The difference is only 4. ds and yet
the inlet was overtopped by 0.4 feet. Either the storm peak w.~ larger than
estimated or the inlet structure was not properly designed and '.:~nstal1ed •

Io.1et No. 4

This inlet is located at Station 41+62 and has'a drainage area of 0.29
square miles as estimated by Mr. McGill. This is more than twice the
drainage area of 0.14 square miles used in design. The September storm peak
was estimated at 353 cis as compared to the design Q • 180 cfs .:: Mr. McGill
estimated a design Q • 471 cfs for the 50-yea~, 24-hour storm. ·This latter
discharge would be somewhat high since Mr. McGill used a CN • 90 as compared
to CN • 8R based on average conditions and used in the design. However, the
inlet would be considered underdesigned since there is a difference in the
contributing drainage area.

Inlet No. 5

Inlet No. 5 has a drainage area of 0.10 square miles as estimat~d by Mr.
McGill and is located at Station 52+00. The drainage area used in design
was 0.16 square miles, with a design peak of 210 cfs. The Sept~mber storm
peak was estimated at only 123 cfs and yet the collector channel. overtopped
downstream of the structure. Also this inlet may be improperlyilocated
since the major channel in the drainage area is located about lob feet
downstream of the present structure, and the collector channel was

1" •

overtopped near this location during the September storm.

Io.1et No. 6

The drainage area for this inlet is questionable. The structure is located
near a small butte at Station 61+25 and appears to have a very limited
drainage area based on a large scale photograph (Scale 1" • 400') used by
Mr. McGill. Mr. McGill estimated the contributing area at on1yO.02 square
miles as compared to 0.13 square miles used in the design. The design peak
was 180 cfs as compared to only 26 cfs estimated for the histor:i.cal storm.
The structure itself did not overtop, but there was some overtopping of the
collector channel downstream of the structure noted by Mr. McGill~ There
appears to be some kind of channel in this area as indicated on ~he large
photo, but none is shown on the as-built plans. It is recommend~d that a
collector channel be installed in this area if there is none; or if there is
one, that it be enlarged.

Inlet Ho. 7

This inlet is located at Station 80+12 and has a total drainage area of 1.08
square miles as used in the design. The design discharge was 1020 cfs. Mr.
McGill split the drainage into two equal areas (0.55 square miles each) with
estimated design peaks of 512 cfs each for the 50-year, 24-hour storm. This
would mean that a new inlet structure would need to be located upstream of
Inlet No.7. A logical location would be near Station 72+00 whete a rather
large channel intersects the diversion and near the point where the side
channel was overtopped during the September storm. Some work may need to be
done near the small butte located in this drainage area in order to insure
that flow would be directed torward the proposed new inlet structure. It is

i I j "
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in this drainage area where tile historical storm peaks first begin to exceed
designed discharges. Mr. McGill estimated the September storm ,peaks at 732
cfs each for the two separate drainage areas.

Inlet No. 8 ~.' .

•

•

This inlet is located at Station 94+08 and was designed for 250cfs from a
0.16 square mile drainage area. These compare to a drainage area of 0.14
square miles used by Mr. McGill with a historical storm peak of ,210 cfs.
Little or no damage should have occurred in this area, but this was not the
case. Major overtopping and severe .erosion did occur both upst,ream and
downstream of the structure. It could have been that the historical storm
peak was much larger than estimated, or the collector channels were under
designed or did not function as designed due to sediment deposits within the.
channels. Although Mr. McGill used a 6.0" rainfall in this reaeh for the
September storm, his computed elevations were still below the $urveyed
highwater marks for the diversion.

Inlet No. 9 and 10

The drainage areas for these two inlets are questionable, since both serve
the same major composite drainage area. It is unknown and impossible to
determine which inlet would receive the largest amount of storm runoff. It
was assumed by both Mr. McGill and the designers that the totaID.A. would
be split evenly between the two structures or about 0.60 square miles
each. The computed historical peaks for each area was about 860Cfs, and
compares to design peaks of about 550 cfs each. Although major overtopping
occurred in this reach, the design discharges appear to be adequate. Based
on the observations made on the upstreams inlets, however, I woJid suggest:.', .
that the collector channels be evaluated for capacity.

Inlet No. 11

The design of this inlet should have been pretty straight forward since it
has a fairly well defined drainage area. Mr. McGill estimated D.A. • 0.16
square miles as compared to 0.24 square miles used in design. The structure
is located at Station 128+32, and was overtopped during the Sept~mber

storm. This would be expected, since the storm peak (236 cfs) exceeded that
used in design (185 cfs). I would judge that this structure is adequate
from a hydrologic standpoint, although it hydraulics may need tO,be
evaluated.

Inlet No. 12 and, 13

The drainagae area for these two structures, like those for Inlets No.9 and
10, are questionable, since there is a separation of flow near the point
where the mountain canyon discharges onto the alluvial fan. Although both
Mr. McGill and Toups assumed that the canyon flow would be divided equally
between the two inlets, there is a major difference in the tota1,drainage
area used in the respective studies. Mr. McGill estimated a total drainage
area of 2.13 square miles as compared to 1.66 square miles used by Toups.
Both Mr. McGill and Toups used 1.06 square miles for Inlet No. 12, but on
Inlet No. 13, Mr. McGill used 1.07 square miles as compared to 0.60 square
miles used by Toups. Assuming that Mr. McGill's drainage areas ate correct,
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Inlet No 12 would be adequately designed~ but Inlet 13 would be
underdesigned. During the September 1984 storm, however, the estimated peak
for even Inlet No. 12 was nearly doubled that of the design discharge.
(Design Q • 8RO cfs as compared to the estimated September storm peak of
1655 cfs.) For Inlet No. 13, the Design peak was 470 cfs as co~pared to the
computed peak for the September storm of 1670 cfs or more than three times
the design flow. Again it is suggested that the collector channels be
evaluated for capacities.

Inlet No. 14

-This inlet is locatea at Station 173+ge and has a fairly well defined
drainage area, although some of the canyon flow from Inlets 12 and 13
drainage areas could be diverted into this inlet. Mr. McGill estimated the
contributing area at 0.16 square miles as compared to 0.20 square miles used
in the design. The design flow was estimated at 180 cfs and appears to be
reasonable, although the .September storm produced a discharge estimated at
.279 cfs, which washed out both abutements and overtopped the div~rsion

embankment.

Inlet No. 15

This inlet, located at Station 183+65, has a drainage area of 0.26 square
miles based on Mr. McGill's study as compared to 0.31 square miles used in
the design. This structure is again subject to excess flow from the canyon
assumed to be contributing to Inlets No.'s 12 and 13. The design discharge
was estimated at 255 cfs and appears to be adequate, although the capacity
of the collector channel needs to be checked. The peak for the September
storm was estimated at 448 cfs.

Inlet No. 16

This inlet is located at Station 202+00, with a drainage area of 1.17 square
miles and a design discharge of 800 cfs. Although this structure.was not
referenced in Mr. McGill's field notes he did observe that severe erosion
had occure4 both upstream and downstream of the structure with a 3' deep,
30'-wide channel being eroded in the embankment of the diversion near
Station 202+75. The design discharge appears to be adequate although the
historical peak was estimated at 1774 cfs.

Inlet No. 17

Inlet No. 17 is located at Station 220+00 and has a drainage area of 1.08
square miles as determined by Mr. McGill. This compares with a D. A. • 1.16
square miles used in design. The design peak was estimated at 805 cfs and
appears to be adequate, although the September storm produced a peak of 1637
efs. From the large photo, it can be noted that the drainage areas for both
Inlets No. 16 and 17 are subjective, since they serve a common drainage
area. The division where about half of the total drainage area contributes
to each inlet is as good as any, and was used by both Mr. McGill and PRC
Toups Corporation•
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Inlet No. 18

This inlet is located at 241+75 but was not constructed and does not show on
the as-built plans except as a "lateral swale". Some erosion, however, did
occur at this location during the September storm. and it is recommended
that an inlet structure be installed. The total drainage area was estimated
at 0.43 square miles by both Mr. McGill and Toups.

S~ry of Conclusions

Based on Mr. McGill's study. Inlet Structures No·s. 4 and 13 are definitely
underdesigned due to differences in-drainage areas. There are also Some
questions as to adequacy of the collector channels on most structures with
reference to their designed capacities. There is also a need Jar a
structure at Station 241+75 or Inlet No 18. although this structure does not
show on the as-buUt plans. It is proposed that a new structure be located
near Station 72+00 in the reach between Inlets No.'s. 6 and 7.

Submitted by:

--AIu'7 0 ~.,d.1~
Harry C. Millsaps
Hydraulic Engineer
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DARREL L. eUFF'NGTON, P.£~ .J. DAVID DEATHERAGE. P.E. .JONA,THAN A. CRYSTAL. P. E. ALLON C. OWEN. JR., P.E.
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February 12, 1986

Mr. David o. Lambson
Contracting Offic~r

United States Department of Agriculture
Soil Conservation Service
201 East Indianola'
Suite 200
Phoenix, Arizona 85012

Re: Investigation Report
Saddleback Division
Harquahala WPP

Dear Mr. Lambson,

for not replying sooner to 'your request of
1986. Robert R. Koons, P.E., is no longer em~

Sergent, Hauskins & Beckwith Geotechnical
Inc. (SHB) and I felt he could best perform this

By the time I got the information to him, and he
the project with your staff, this much time had

I apologize
January 9,
ployed by
Engineers,
review.
discussed
passed.

•
I have attached Mr. Koons' letter,
explanatory. If you have questions or
service, please call.

which is self
if we can be of

•
Copies: Add ressee . ( 1 )

REPLY TO: 3940 W. CLARENDON. PHOENIX, ARIZONA 85019

PHOENIX
18021212·6948

ALI!IUQUERQUI
150!51684-00!50

SANTA "I
(!50!514'71·1836

(, I! 11

SALT LAKE CITV
.901.2&6·0720

EL PASO
(9lSI779-3369



•
Robert R. Koons, P.E., Inc.

Construction Engineering Services

"';-:'.-

February 3, 1986

B. Dwaine Sergent
Sergent, Hauskins & Beckwith
3940 W Clarendon Ave
Phoenix, AZ 85019 ."'1

•

•

Ref: Investigation Report Sadd1eback Div., Harguahala'WPp

Dear Mr. Sergent:

Responding to a request from SCS, I have reviewed their
Engineering Report prepared to investigate possible
deficiencies in the structures following a storm in
September, 1984. My comments are related to construction
and inspection services provided by Sergent, Hauskins, &
Beckwith. '

Th~ report was reviewed without the benefit of a .set of
plans or construction photographs. As the construction was
completed nearly four years ago, I can rely only on t~e
memory of the work as I recall seeing it.

The investigators apparently made a thorough analysis
of the hydrology and hydraulics for the particular storm
event in question. The inherent vagaries of these studies
became obvious as the investigators did not exactly agree
with the designers in calculating of drainage areas for the
various structures. Rainfall distribution pattern is'.
unknown and inflow at the various structures was estimated
by methods hnknown to me. Mr. Millsaps concluded that two
of the Inlet Structures were underdesigned and he questions
the adequacy of the collection channels on most of th~
structures.

p
• I •

4645 S. Lakeshore Dr., Suite 17:. ''T-empe!,'IAZ 85282 • (602) 820-3104



The report reveals no deficiency or fault in .'
construction or materials. Inasmuch as I did not inspect
the damange following the storm, I cannot comment on<the
quailty or performance of the structures or channels~ But
again considering the variables inherent in hydrolgy,studies
as well as in construction of the lateral collectio~:'

channels, it may be nearly impossible to predit exactly the
performance of these structures. Even with the knowledge
gained from this study the exact performance for an event
with a somewhat different rainfall distribution patt~rn

would be difficult, in my opinion. .

In conclusion, and with only the limited information
available to me, I can find no relationship between the
construction and inspection services provided and the damage
resulting from the September 1984 storm. My only"
recommendation would be to provide a greater safteyfactor
in design for those project features in which the variables
in design and construction have the greatest impact on
performance •

•

•

•

BDS Feb 3, 1986

Very truly yours,

-a-:f~~--.. ·
Robert R. Koons, P.E.
President

Page 2
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PRC Engineering
4131 North 24th Street
Phoenix, AZ 85016
602-954-9191

11 March 1986

Ralph M. Arrington
State Conservation Engineer
USDA, Soil Conservation Service
201 East Indianola, Suite 200
Phoenix, Arizona 85012

Dear Mr. Arrington:

PI'C
Planning Research Corporati~~

•

•

First, I would like to apologize for the delay in responding to the letter of
January 9, 1986 from Mr. David O. Lambson of your office. Basic
research of the Saddleback Diversion Harquahala W.P.P. was required by
our office since the engineers who originally worked On the project are no
longer employed at PRC Engineering. '

It is apparent that the September 2,. 1984 storm which the Diversion
Structure experienced was significantly greater than the 50-year 24-hour
design storm. According to the post-storm analysis performed by the
SCS, the main diversion channel operated with little or no problems during
this event. However, some erosion damage. did occur in several o(the
seventeen side inlets to the main channel.

It is our opinion that all of the side inlets were properly sized and located
at the time of design. Eleven of the seventeen side inlets were relocated
during construction varying from 2 to 82 feet according to the SCS post
storm analysis. As of yet, our office has not found documentation for
relocating these side inlets. However, it is possible that the side inlets
were adjusted in the field during construction for some reason; possibly to
better fit natural drainage channel locations which existed at the time of
construction.

During a storm of this intensity and magnitude it is common for alluvial
fan type flows to migrate across the fan and establish new drainage
channels and concentration points. Without the benefit of mapping pre
and post-flood drainage patterns this cannot be verified but, based on our
present knOWledge of alluvial fan hydrology it is probable that some
drainage patterns did change during this storm.

Evidence of sediment deposition in the side inlets, as cited in the SCS
post-storm analysis may have been responsible for reduced capacitY,and
contributed to the over-topping of several side inlets. Sediment
deposition may have occurred in the side inlets prior to the September 2,
1984 storm in sufficient quantity to reduce the capacity of the inlets.
Also, because the September 2, 1984 storm was so intense it may have
transported larger than design quantities of sediment into the side Inlets.

," ~. ,

..~, ,.



• Ralph M. Arrington
State Conservation Engineer
USDA, Soil Conservation Service

11 March 1986
Page; 'Two

•

•

One or a combination of both of these factors could have reduced the
capacity of the side inlets and caused flows to over-top them.

After careful review of the post-storm document prepared by the SCS and
our engineering files on the Saddleback Diversion Harqualala W.P.P., it is
PRC Engineering's position that the structure performed at or beyond its
design capabilities. We trust that you are satisified with the stru~ture
and look forward to working with the SCS in the future.

If you have any additional questions regarding this matter please do. not
hestitate to call me at 954-9191.

Sincerely,
..: -

PRC ENGINEERING, INC.

o etta, P.E.
sociate Vice President

JG:smk
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Edward A. Adair. P.E.
R. Gerald Green, P.E.
Samuel E. Kao. PhD. P.E.

•

•

April 17, 1987

Mr. Ralph M. Arrington
State Conservation Engineer
UNITED STATES DEPARTMENT OF AGRICULTURE
Soil Conservation Service
201 East Indianola Avenue
Suite 200
Phoenix, Arizona 85012

Dear Mr. Arrington:

On March 25, 1987, I received a request to comment upon the
damage investigations carried out by your office on the
Saddleback Diversion in the Harquahala Valley Watetshed. I have
reviewed your engineering report dated February 1987 and concur
with the comments submitted by PRC Engineering iIi their letter
dated 11 March 1986.

In addition, I offer the following observations:

1. The inappropriateness of using the Mannings formula for the
side inlet design was concluded by your office in favor of a
weir formula. My examination of drawing·no. 7-E-24040
reveals the intention of positive slope from lateral swales
through side inlets and down the side slope of the
diversion. Therefore, I am still of the opinion that the
use of channel flow criteria is appropriate.

2. The effectiveness of flood protection structure~ is greatly
dependent upon proper maintenance. This is especially true
for those elements having no freeboard and. no deposition
capacity. In addition, if the upslope side of .the diversion
is located normal to an alluvial fan, side inlets and
accompanying training channels and dikes may be left high
and dryas a result of a localized previous storm event.
Noth~ng was indicated in the report about the history of
maintenance and more particularly the length~of time since
the last maintenance was carried out. References in the
report were made to reductions in side inlet capacity due to
sediment bars.

If I can be of further assistance, please do not hesitate to
contact me.

Sincerely,

~(.J~ ~.M~
Edward A. Adair, P.E.

EAA:pmm



•
PRC Engineering
4131 North 24th Street
Phoenix, AZ 85016
602-954-9191

April 27, 1987

p~c

Planning Research Corporation

3043-000-00

Mr. Ralph M. Arrington
State Conservation Engineer
USDA, Soil Conservation Service
201 East Indianola, Ste 200
Phoenix, Arizona 85012

Dear Mr. Arrington:

PRe Engineering has finished reviewing the Engineering Report, for the
Saddleback Division Hanquahala Valley Watershed in Maricopa County,
Arizona, dated February 1987. We appreciate the opportunity to review thisdocument and make comment.

As we stated in our earlier letter dated March 11, 1986, none of the el1gineers
or designers who participated on this project are currently employed by PRC
Engineering. Lacking the first hand knowledge has put us at a disadvantage
regarding the specifics of the design process and how design decisions were
arrived. However, we feel the current Engineering Report addresses Some of
the elements brought to attention in our March 11, 1986 correspondence•

At this time we have no further comments concerning the', revised
Engineering Report. If you require any additional information, please do nothesitate to call me at 954-9191.

•
Sincerely,

PRC ENGINBBRING, INC.

-,c..,.aN'nf""W. Gerometta, P.E., L.S.
Associate Vice President
Director of Public Works

JG/js/87
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TR-55 GRAPHICAL DISCHARGE METHOD VERSION 1.11

State:
Inflow Estimates

.oject : Harquahala Val ley WS
County

• "'title: Saddleback FRS

Data: Drainage Area
Runoff Curve Number
Time of Concentration:
Rainfal I Type
Pond and Swamp Area

327
77
0.70
I I
NONE

Acres

Hours

User: RPM
Checked:

Date: 12-28-88
Date:

=============================================================="====

2

1.00

5

1.00

4

10

1.00

5 : 6 :
t I. I

------I------I-~~---I

•I
I
I

I
I

------:------:---~--:

3

25

2

50

1

100

I,
I
I

1.00 1.00: 1.00
I
I

------:------:------

4.13 3.60 3.07 2.43 1.92 1.025

0.14 0.17 0.19 0.25 I 0.31 0.;48I

•I
1. 91 1.51 1.12 0.70 I 0.41 0.12,

I,
'0.662 :0.649 :0.631 0.599 :0.553 :0.333

(yrs)

Storm Number

FrequElncy

Ia/P Ratio

24-Hr Rainfall (in)

Runoff (i n)

Unit Peak Discharge
(efe/ac re/ in)

Pond and Swamp Factor
0.0% Ponds Used

----------------------

.---------~-~----------

I Peak Discharge (ofs) 414: 319: 231 137: 73 :13 :
• :===============================================================

.':';

•
! \ j



TR-55 GRAPHICAL DISCHARGE METHOD VERSION 1.11

State:
Saddleback FRS Inflow Estimates

Harquahala Val ley WSoject :
County

• '')title:

Data: Drainage Area
Runoff Curve Number
Time of Concentration:
Rainfal I Type
Pond and Swamp Area

335 Acres
77
0.80 Hours
I I
NONE

User: RPM
Checked:

Date:
Date:

12-28-88

==================================================================
: Storm Number : 1 : 2 : 3 : 4 : 5 :6 :
I . t I ... t I . I .,.> I,----------------------,------,------,------,------ ------t-~~---t

: Frequency (yrs) '100 50: 25 : 10 5:' '2
I I I
I I I

: 24-Hr Rainfall (in) 4.13 3.60: 3.07 2.43 1.92: 1~25
I I,
, 'I

Ia/P Ratio 0.14 0.17: 0.19 0.25 0.31 0.48

Runoff ( in) 1.91 1.51 1.12 0.70 0.41 0.12

Unit Peak Discharge ,0.613 0.600 0.584 0.554 :0.511 0.310
(cfs/acre/in)

Pond and Swamp Factor: 1.00 1.00 1.00 1.00 1.00 1.QO
0.0% Ponds Used , ,

I ,
.----------------------:------ ,

I ---'---------.------ ---,---,------
. Peak Di scharge (cfs) 393 303: 219, 129: 6912

• :===========================================================.~===
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TR-55 GRAPHICAL DISCHARGE METHOD VERSION 1.11

State:
Saddleback FRS Inflow Estimates

Harquahala Val ley WS.oject :
County

• '>title:

Data: Drainage Area
Runoff Curve Number
Time of Concentration:
Rainfal I Type
Pond and Swamp Area

763 Acres
84
0.67 Hours
I I
NONE

User: RPM
Checked:

Date:
Date:

12-28-88

I Storm Number 1 2 3 4 ,
5 ,

6 II , I ,
---------~--------~--- ------ ------ ------:------:----~~:--~---IFrequency (yrs) 100 50 25 I 10 ,

5 2I,,
24-Hr Ra i nfa I I ( i n) 4.13 3.60 3.07 2.43 1.92 1.25

Ia/P Ratio 0.09 0.11 0.12 0.16 0.20 0.30

Used 0.10 0.11 0.12 0.16 0.20 0·.30

Runoff ( in) 2.49 2.02 1.57 1.06 I 0.69 0.27

Unit Peak Discharge 0.706 :0.703 :0.691 :0.671 0.645 :0.575(cfs/acre/in)

==================================================================

1.00

338: 119

1.00 ,,
I' ".------.------

1.00

830: 543

1.00

==================================================================

Pond and Swamp Factor: 1.00 1.00
0.0% Ponds Used: :• ._-------------------:------:-----~

>eak Discharge (cfs) : 1340 : 1084

....

•
) I
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SUMMARY TABLE 3 - D1SCHAPGE CCFS) AT XSECTIONS A~O STRUCTUqES FOP All STORMS AND AlTER~ATES

'·r .... 't(-'" -'1':".-.• ;... '.' .. "." i"- ••,",,,., r--."" ...... ,., \ ••••
Pta R a lJ A ... A L A V ALL!.'" ill AT [ r. S Jot t:"\ c.., f ..... / !'. ~:n 1 T t" .... L c: U LV! q 1 =-) 1 0 , e ~

~'.' /i,~:,.,.-.-.•,<. '. ._.•.••.
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.t"
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6
-.l '!. •

(C I

J

'I2.~6 5.4'1

:1'.

5
,e'("

4 ..•.

t:;' .

'.~~•
3 '• 1,' .

f·

t

-\

290.&4 222.26 15S.09 86.19• • • __ • 0••

. -.
(.

~

STORM NU~RER~ ••••••••••
, ..., 0" ~

.i,~.. ",.. ,p

DRAINAGE
AREA

(Sa "'n

, If~· l' ., I) J ('t ;' _.'_;' ••'

ReV C'5/C'2/R~

_~tIIQ~__lQl_ ~~

III TERNA TE 1

XSECTIONI
STRUCTURE

10

•

:1. ... ""

'!~".;:' 'c· "
.

•
,
,
,
•
•

_!~~UlQ.ti 1 0 ~ .t.1.~

Al TERN ATE 1 197.91 121.57 94.28 68.34 ~9.50 20.47 3.53

•
_!~tIlQ~__~_5 _Z~1fr

ALTERNATE 1 leE,5.73 114f\.'IS 887.6" 6'10.64 ~('9.7q 188.62 29.94

•
_!~I.lQ!!_lQ.L _Z~l

ALTERNATE 1 3189.79 1913.04 1465.88 1046.20 5'11.22 290.83 37 .22

•
_!Sf;Cill!!__lQ_8 2~2l

Al TERNA TE 1 1343.38 8<'4.54 &39.32 463.'13 270.40 14 0. 79 24.86

10.1291.99186.4"
--_--:.~-~~:..:::.:-

455.6(, 327.00
~._.. _... . _.0, . . .....~_. _.•_. _592.21980.08

_!~~tIlQ!!__1l1 ~21

ALTERNATE 1•
•

_~[£IIQ~__ll~ ~l

Al TERNATE 1 426.2& 262.03 203.23 IH.22 ~5. 4'l 43.78 6.82

•
~£TtON 116

ALTERNATE
3.':'1

3431.50 2048.32 '1564.95 1112.33 624.73 306.69 44.88

•
_llllIIQL.-!1.L------l.L21

ALTERNATE 1 2422.07 1'175.72 1139.48 1'\21.20 473.70 242.27 40.18

tit

_ll~IlQt!_11._1 1·8 (;
Al TERNATE 1 1953.&5 116&.5& 891.27 633.26 35'1.58 171.31 23.54

•
_~~IlQ!!__11.~ 1~~1

ALTERNATE 1 1('2B.75 1022.77 787.09 564.44 321.45 160.31 23.14

•
-llrrIlQ~_.11.2_ ll~

ALTERNATE 1 24.7& .00 .00 .00 .00 .00 .00

28.35•
xsrCTION 12~6 _

ALTER'lATE
2.~7

2220.'12 1325.00 1012.28 719.53 404.12 198.6&------

•
_!~~£IlQ~__ 121 ~~

ALTERNATE 1 2220.42 1325.00 1012.2~ 71'1.53 404.12 19A.6& 28.35

•
•



SUMMARY TABLE 3 - DISCHARGE CCFS) AT XSECTIONS AND STRUCTURES FOR ALL STOqHS AND ALTERNATES
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SUMMARY TABLE 3 - DISCHARGE: (CFSJ AT XSECTIONS AND STRUCTURES FOR ALL STORMS ANOALTE:RNATES

XSECTIDNI OPAINAGE
STRUCTURE AREA STORM NUM~EPS ••••••••••
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XSECTION_-l1_5_________~£21
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• CONSTRUCTION SPECIFICATION
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CONSTRUCTION SPECIFICATION

2. CLEARING AND 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.

2. MARKING

The limits of the areas to be cleared and grubbed will be marked by means
of stakes, flags, tree markings or other suitable 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. REMOVAL

All trees not marked for preservation and all snags, logs, brush, stumps,
shrubs and rubbish shall be removed from within the limits of the marked
areas. Unless otherwise specified, all stumps, roots and root 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 below the ground surface at embankment sites and other designated
areas •

4. DISPOSAL

All materials removed from the cleared and grubbed areas shall be burned
or buried at locations shown on the drawings or as specified -;in Section 6
of this specification.

5. MEASUREMENT AND PAYMENT

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. Payment for clearing and grubbing will
be made for the total length 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 incidenta+ to
completion of the work.

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 7 of this specification •

SCS-NEH-20 (2-1) 4/86
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6. ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this speciff~atibn and
the construction details are:

a. Bid Item 1. Clearing and Grubbing

(1) This item shall consist of clearing and grubbing witrin the
limits of the diversion and FRS as shown on the drawings and
staked in the field. ' ,

(2) In Section 4. Disposal. waste materials shall be disposed in the
waste areas shown on the drawings.

(3) Upon completion of disposal. the waste areas shall ~e graded in
a manner which will result in finished surfaces similar to those
that exist prior to construction.

(4) Measurement for payment will be based on the centerlines of the
existing diversion channel and the drainage channel.'
Measurement and payment will include compensation fQr Subsidiary
Item. Stucture Removal. "

,,",

•
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CONSTRUCTION SPECIFICATION

3. STRUCTURE REMOVAL

1. SCOPE

The work shall consist of the removal, salvage and disposalbf structures
(including fences) from the designated areas.

2. MARKING

Method 1 Each structure unit to be removed will be marked bY means of
stakes, flags, painted markers or other suitable methods. ,

Method 2 The limits of the areas from which structures must' be removed
will be marked by means of stakes, flags or other suitable methods.
Structures to be preserved in place or salvaged will be desi~nated by
special markings.

3. REMOVAL

Method 1 All structures designated in the contract for removal shall be
removed to the specified extent and depth.

Method 2 Within the areas so marked all visible structures ~nd

attachments and all buried structures located and identified,by survey
stakes shall be removed to the specified extent and depth.

4. SALVAGE

Structures 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, nuts, 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
designated to be salvaged shall be placed outside the work ar~a on the
property from which they were removed. Wire shall be rolled into uniform
rolls of 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 location shown on the drawings or as specified in Section 7 of
this specification •

• SCS-NEH-20 (3-1 ) 4/12/84



~ 6. MEASUREMENT AND PAYMENT

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 7 of this specification •

•

::,'.
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7. ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specification and
the construction details are:

a. Subsidiary Item, Structure Removal

(1) This item shall consist pf:

(a) the removal of the concrete lined irrigation ditchs and
abandoned gas line within the construction limits along the
FRS drain channel.

(b) the removal and replacement of the barbed wire fences at the
cattle crossings in the construction areas at the diversion
and to access the borrow source and waste area for the FRS.

(2) Fence materials damaged or otherwise unsuitable for
reconstruction of the fences shall be replaced by the Contractor
and shall conform to the requirements of Material Specification
591. ...

(3) Refuse materials shall be buried a minimum of 24-inches in the
designated refuse area shown on the drawings.

(4) No separate payment will be made for structure removal.
Compensation for structural removal will be included in payment
for Bid Item 1, Clearing and Grubbing •

'. ;~.

•
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CONSTRUCTION SPECIFICATION

5. POLLUTION CONTROL

1. SCOPE

The work shall consist of installing measures or performing work to
control erosion and minimize the production of sediment and other
pollutants to water and air during construction operations i~ accordance
with these specifications.

2. MATERIALS

All materials furnished shall meet the requirements of the M~~erial

Specifications listed in Section 8 of this specification.

3. EROSION AND SEDIMENT CONTROL MEASURES AND WORKS

The work and measures shall include but not be limited to the following,
as shown on the drawings or as specified in Section 8 of thi$
specification. ,",

Staging of Earthwork Activities - The excavation and movinge>£ soil
materials 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 as specified on the
drawings or in Section 8 of this specification.

Mulching - Mulching shall be used to provide temporary prote¢tion to soil
surfaces from erosion.

Diversions - Diversions shall be used to divert water away from work areas
and/or to collect runoff from work areas for treatment and safe
disposi tion.

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 stream~ below the
construction site.

Straw Bale Filters - Straw bale filters shall be used to trap,sediment
from areas of limited runoff. Bales are temporary and shall be removed
when permanent measures are installed.

Waterways - Waterways shall be used for the safe disposal of ,runoff from
fields, diversions and other structures or measures •

SCS-NEH-20 (5-1 ) 4/86
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4. CHEMICAL POLLUTION

The Contractor shall provide watertight tanks or barrels or construct a
sump sealed with plastic sheets to be used to dispose of chemisal
pollutants (such as drained lubricating or transmission oils,greases,
soaps, asphalt, etc.) produced as a by-product 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 construction work, facilities shall
be disposed of without causing pollution as specified in SectiQri 8 of this
specification.

5. 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 public access or haul roads used by the contractor during construction
of the project shall be sprinkled or otherwise treated fully suppress
dust.

• 6. MAINTENANCE, REMOVAL ,AND 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 to original conditions as practicable.

7. MEASUREMENT AND PAYMENT

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 subsidJary, are identified in Section 8 of this specification.

~.

•
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~ 8. ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this speci{.~cation and
the construction details are:

a. Subsidiary Item, Pollution Control

(1) This item shall consist of all work and materials required to
control or reduce pollution within the work areas.

(2) 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.

(3) The Contractor is responsible for maintaining air, water, and
vegetative quality within the work area. Methods Include:

(a) Establishing turn areas, haul roads, work site access roads,
temporary building sites, and equipment yards in approved
locations, and staging earthwork activities to prevent
contamination of air and water, to minimize erosion •....'

~

(b) Operating mechanized equipment at the job site in a manner
that will avoid destruction or removal of tree~and shrubs
unless necessary for construction of the measure.

(4) In Section 4, Chemical Pollution, no chemical pollutants such as
drained lubricating or transmission oils, greases, :'soaps,
asphalt, etc., shall be disposed of at the site •. '

(5) No separate payment will be made for this item. Compensation
for this work will be included in the payment for B~d Item 5,
Channel Excavation, Common.

Harquahala Valley Watershed
Saddleback Diversion Side Inlet Repair 10/88
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CONSTRUCTION SPECIFICATION

7. ENGINEERING CONSTRUCTION SURVEYS

1. SCOPE

The work consists of performing all surveys required for (1) 'layout of the
work, (2) construction control, and (3) quantity surveys for ,progress
payment estimates from baselines and bench marks established by the
Government. It includes furnishing all the necessary equipment, labor,
and materials. Not included is work required for making the qriginal and
final surveys for computing quantities.

2. EQUIPMENT AND ~~TERIALS

Equipment used for all construction surveys shall be of a quality and
condition that provides the specified accuracy. The equipmen~:shall be
maintained in good working order and good adjustment. Records:of
calibration tests and adjustments shall be maintained and be available for
inspection by the Government

/-..

•
3.

Materials include all the necessary field notebooks, stakes, templates,
platforms, equipment, spikes, steel pins, tools, and other ac~~ssories

required for layout and construction control of all of the wo~k.

QUAL ITY OF WORK

Surveys shall be certified by a Land Surveyor or Engineer licensed by the
State. The work shall be perfromed to the accuracy and detail' appropriate
for the location and type of job. Daily quantities of earthwork may be
estimated from load count or equivalent measurement (within 25 percent ±);
measurement for progress payments should be accurate within 10 percent ±/

Notes, sketches, and other data shall be complete, recorded neatly, and
organized in a manner that will allow reproduction of copies for job
documentation.

Differential leveling shall be third order with such precision'that the
error of closure (in feet) shall not exceed plus or minus 0.1 times the
square root of the distance (in miles). The elevations of bench marks and
temporary bench marks shall be determined and recorded to the:pearest 0.01
foot.

Transit traverses shall be third order with such precision that; (1) the
linear error of closure shall not exceed one foot in 3,000 feet', and (2)
the angular error of closure shall not exceed 1.0 minute times;. the square
root of the number of angles turned.

•
SCS-NEH-20 (7-1 )
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• 4.

Surveys will be reviewed periodically and randomly checked by· the
Government to assure that the specified quality is being mai~tained•

. "

PRIMARY CONTROL

The base lines and bench marks for primary control, which are necessary to
establish the lines and grades needed for construction, will. be
established by the Government. They will be shown on the drawings and
located on the ground before construction.

The base lines and benchmarks shall be used as the origin oLall surveys
needed to establish lines and grades for construction.

•

5. CONSTRUCTION SURVEY AND MEASUREMENT RECORDS

All survey data will be recorded in fully identified, bound field
notebooks, Pages shall ne numbered consecutively. The required books
shall be turned over to and become the property of the Government, prior
to acceptance of the work or any part of this work. All entries shall be
legible, reproducible, and follow the format in Soil Conservation Service
TR-62, "Engineering Layout, Notes, Staking and Calculations .It" The bound
field note books shall be available at all times during the progress of
the work for examination and use by the Government. Copies bf field book
notes shall be made available to the Contracting Officer upon request.
Electronically generated survey data and computations shall be bound,
paginated, and referenced in the bound field notebook containing the
survey control in a manner that will make all of the information
intelligible and permanent. All field notes and printed data· shall
include the purpose or description of the work, the date the work was
performed, the weather (if field work), the individual or individuals who
performed and checked the work and sketches and other information
pertinent to the work. "

6. STAKING

The location and marking of all stakes shall be as shown in Soil
Conservation Service TR-62 as supplemented below.

a. Clearing and grubbing - The boundary of the clearing and grubbing
areas shall be staked or flagged at 200-foot intervals or. less if
needed to clearly mark the limits of work.

b. Excavation - Cut stakes shall be placed on the centerline at the
intersection of the planned side slopes and natural grourtd line. All
slope stakes shall be marked with the required cut, horizontal
distance, and slope ratio. Offset reference stakes and hubs shall be
placed at full stations, on at least one side of the pro,posed
excavation. .

• SCS-NEH-20 (7-2 )
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....

Earth Fill - Fill stakes shall be placed on the center~ine and at the
toes of the planned slopes and shall be marked with th~ fill,
horizontal distance, constucted slope ratio, and statidning. Offset
reference stakes and hubs shall be provided as a minimtim on both
sides of the fill at full stations.

•

Earthwork slope stakes shall be placed as a minimum at full stations,
break in the original ground surface, and at other intermed~ate stations
as necessary to insure accurate location of construction. Slope stakes
and cross sections shall be at right angles to the centerline. Distances
shall be measured horizontally; rod readings shall be taken"yertically and
recorded to the nearest 0.1 foot.

7• MEAS UREMENT AND PAYMENT

Payment will be made as the work proceeds, after receipt of invoices from
the contractor showing (contractor or subcontractor) surveying costs and
cost of supplies. If the total of incremental payments is less than the
contract lump sum for surveys, the balance will be inc1uded1n the final
contract payment. Total payment will be the contract lump sum price for
surveys, regardless of actual cost to the contractor.

Payment will not be made under this item for the purchase cO,st of
materials and equipment having a residual value.

.i.

Payment of the contract lump sum price for surveys will constitute full
compensation for all labor, materials, equipment, and all other items
necessary and incidental to completion of the work.

Compensation for any item of work described in the contract hut 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 8 of this specification •

..,:

:.':
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8. ITEMS OF WORK AND CONSTRUCTION DETAILS

• Items of work to be performed in conformance with this specification and
the construction details are:

a. Bid Item 2, Survey

(1) This item shall consist of furnishing personnel, eq4ipment,
materials and performing surveys required for :

(a) Construction Layout
(b) Computation of quantities for progress and final payments.
(c) "As-Bull t" Construction Drawings

(2) Section 1, Scope, the last sentence does not apply.

(3) The Contractor shall provide the Contracting Officer a statement
of qualifications, including specific experience of the survey
personnel assigned to the job. .

(4) The Contractor shall provide the Contracting Officer with a
monthly schedule of surveys to be performed.

•
(5) Monuments damaged by the Contractor which are outside of the

channel excavation limits will be replaced by the government at
the Contractor's expense. The actual cost to the government for
replacing the monuments will be deducted from the payment due
the Contractor.

•
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CONSTRUCTION SPECIFICATION

8. MOBILIZATION
',:

1. SCOPE

The work shall consist of the mobilization of the Contractor's' forces and
equipment necessary for performing the work required under the, contract.
Mobilization will not be considered as work in fulfilling the:~ontract

requirement for commencement of work.

Mobilization shall include the cost for transportation of personnel,
equipment, and operating supplies to the site; establishment of offices,
buildings, and other necessary facilities as the site not covired in
specific bid items, and other pereparatory work at the site • The cost of
the entire amount of premiums paid for performance and payment' bonds,
including coinsurance and reinsurance agreements as applicable': shall be
paid upon request when evidence of full payment to the surety ',has been
provided to the Contracting Officer.

Work done under this specification shall not include mobilization for any
specific item of work for which payment for mobilization is provided
elsewhere in the contract.

The specification covers mobilization for work required by the 'contract at
the time of award. If additional mobilization costs are incurted during
performance of the contract as a result of changed or added items of work
for which the Contractor is entitled 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. ~

2. PAYMENT

Payment will be made as the work proceeds, after presentation of invoices
by the Contractor showing his own mobilization costs and evidehce of the
charges of suppliers, subcontractos, and others for mobilizatfqn work
performed by them. If the total of such payments is less tharithe
contract lump sum for mobilization, the unpaid balance will be,'included in
the price final contract payment. Total payment will be the lump sum
contract price for mobilization, regardless of actual cost to the
Contractor.>,

Payment 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.

Payment of the lump sum contract price for mobilization will constitute
full compensation for all labor, materials, equipment, and all"~ther items
necessary and incidental to completion of the work.

• SCS-NEH-20 (8-1)

!" I jj I ii II !I

4/86



•

•

3. ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specifisation and
the construction details are:

a. Bid Item 3, Mobilization

(1) This item shall consist of the mobilization of the Contractor's
equipment and forces for the construction of the project as
shown on the drawings and contained in the specificaqons •

...... :.
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CONSTRUCTION SPECIFICATION

10. WATER FOR CONSTRUCTION
.,."

1. SCOPE

The work shall consist of furnishing, transporting, and using water for
construction purposes in accord with'the applicable specific~tions.

2. FACILITIES AND EQUIPMENT

The Contractor shall build and maintain such access and haul ,roads as are
needed, and shall furnish, operate, and maintain all pumps, piping, tanks,
and other facilities needed to load; transport, and use the water as
specified.

,.

These facilities shall be equipped with meters, tanks, or other devices by
which the volume of water supplied can be measured.

3. DUST ABATEMENT AND HAUL ROAD MAINTENANCE

Water for dust abatement and haul road maintenance shall be "applied to
haul 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 •

4. EARTHFILL, DRAINFILL, ROCKFILL

Water for earthfi1l, drainfill, or rockfill shall be used in the fill
materials as specified in the applicable construction specifications.

5. CONCRETE, MORTAR, GROUT

Water used in mixing or curing concrete, pneumatically applied mortar, 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 AND PAYMENT

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. '

Except as otherwise specified, the measurement for payment will inc! ude
all water needed at the construction site, except as noted in Section 5,
to perform the work required under the contract in accordance~with the
specifications but will not include water wasted or used in eicess of the
amount needed. It will not include water used in concrete wh~ch is mixed
elsewhere and transported to the site. ..

SCS-NEH-20 (10-1)
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Payment for water will be made at the contract unit price. Such payment
will constitute full compensation for all labor, materials, equipment, and
all other items necessary and incidental to furnishing, tra~~porting, and
using the water •

.';:

..t·
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• 7. ITEMS OF WORK AND CONSTRUCTION DETAILS

Bid Item 4, Watera.

Items of work to be performed in conformance with this speciftcation and
:;.

the construction details are: ';
:·:·.i~:..
'j"

(1) This item shall consist of furnishing
necessary for performance of the work
contract.

',1

and applying/sll water
described i~1thiS

(2) Water may be purchased from the Harquahala Irrigat~(>n District,
telephone number 602/372-4791. ('

j ~... '

(3) Measurement and payment will be based on metered qu~ntity of
water and/or load counts of water pulls and trucks '~ith rating
capacity certifications. Accuracy of meters shall.~e checked
and certified to plus or minus 2 percent of actual~flowwithin
normal flow range. All certifications shall be sub~itted to the
Contracting Officer at least seven (7) days prior ~~ their use •

• ;r
, ,

;.

~ "

~" .

•
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CONSTRUCT10N SPECIFICATION

11. REMOVAL OF WATER

.-',

1. SCOPE

The work shall consist of the removal of surface water and g~ound water as
needed to perform the required construction in accordance with the
specifications. It shall include (1) building and maintaining all
necessary temporary impounding works, channels, and diversions, (2)
furnishing, installing and operating all necessary pumps, piping and other
facilities and equipment, and (3) removing all such temporary works and
equipment after they have served their purposes.

2. DIVERTING SURFACE WATER

The Contractor shall build, maintain and operate all cofferdams, channels,
flumes, sumps, and other temporary diversion and protective ~orks needed
to divert streamflow and other surface water through or around the
construction site and away from the construc.tion work while ·construction
is in progress. Unless otherwise specified, a diversion must. discharge
into the same natural drainage way in which its headworks are located.

Unless otherwise specified, the Contractor shall furnish to the
Contracting Officer, in writing, his plan for diverting surface water
before beginning the construction work for which the diversion is
required. Acceptance of this plan will not relieve the Contractor of
responsibility for completing the work as specified.

3. DEWATERING THE CONSTRUCTION SITE

Foundations, cutoff trenches and other parts of the construction site
shall be dewatered and kept free of standing water or excessively muddy
conditions as needed for proper execution of the constructiori 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 will not be permitted •

. Unless otherwise specified, the Contractor shall furnish to the
Contracting Officer in writing, his plan for dewatering befote beginning
the construction work for which the dewatering is required •. Acceptance of
this plan will not relieve the Contractor of responsibility for completing
the work as specified.

4. DEWATERING BORROW AREAS

Unless otherwise specified in Section 8, the Contractor shall maintain the
borrow areas in drainable condition or otherwise provide for timely and
effective removal of surface and ground waterS that accumulat~ within the
borrow areas from any source. Borrow material shall be processed as

• necessary to achieve proper and uniform moisture content for placement •

SCS-NEH-20 (11-1) 4/84
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If pumping to dewater borrow areas is included as an item of work in the
bid schedule» each pump used for this purpose shall be equipp~d 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. Means shall be provided by the Contractor to check the
accuracy of the water meters when requested by the Contracti~:Officer.

EROSION AND POLLUTION CONTROL

Removal of water from the construction site» including the borrow areas
shall be accomplished in such a manner that erosion and the transmission
of sediment and other pollutants are minimized.

•

•

6. REMOVAL OF TEMPORARY WORKS

After the temporary works have served their purposes» the Contractor shall
remove them or level and grade them to the extent required to ,present a
sightly appearance and to prevent any obstruction of the flow of water or
any other interference with the operation of or 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 material approved by the Contracting Officer •

7. MEASUREMENT AND PAYMENT

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 8 of this specification •
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8. ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specification and
the construction details are:

a. Subsidiary Item, Removal of Water

(l) This item shall consist of the temporary diversion of surface
water and dewatering of the construction site during the
construction period.

(2) No separate payment will be made for removal of water.
Compensation for Removal of Water will be inc1udedi,n Bid Item
5, Channel Excavation, Common; Bid Item 6, Structure Excavation,
Common; and Bid Item 7, Sediment Removal, Common. '

• Harquahala Valley Watershed
Saddle back Diversion Side Inlet Repair
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CONSTRUCTION SPECIFICATION

21. EXCAVATION

SCOPE

The work shall consist of the excavation required by the.drawings and
specifications and disposal of the excavated materials.

•

2. CLASSIFICATION

Excavation will be classified as common excavation or rock excavation in
accordance with the following definitions or will be designated as
unclassified.

Common excavation shall be defined as the excavation of a~l materials that
can be excavated, transported, and unloaded by the use of heavy ripping
equipment and wheel tractor-scrapers with pusher tractotsor that can be
excavated and dumped into place or loaded on to 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 common excavation. The
excavation and removal of isolated boulders or rock fragments larger than
one cubic yard in volume encountered in materials otherwise. conforming to
the definition of common 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
si te 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 p~rpose of this classification, the following definitions shall
apply:

Heavy ripping equipment shall be defined as a rear-mounted, heavy
duty, single-tooth, ripping attachment mounted on a tractor .l),aving a power
rating of 200-300 net horsepower (at the flywheel).

Wheel tractor-scraper shall be defined as a self-loading (not elevating)
and unloading scraper having a struck bowl capac! ty of 12-20 yards.

Pusher tractor shall be defined as a track type tractor having a power
rating of 200-300 net horsepower (at the flywheel) equipped with
appropriate attachments •• SCS-NEH-20 (21-1) 4/12/84



• 3. UNCLASSIFIED EXCAVATION

Items designated as "Unclassified Excavation" shall inc1udeall materials
encountered regardless of their nature or the manner in which they are
removed. When excavation is unclassified, none of the definitions or
classifications stated in Section 2 of this specification sh~ll apply.

4. BlASTING
'.:

•

The transportation, handling, storage, and use of dynamite and other
explosives shall be directed and supervised by a person of proven
experience and ability in blasting operations. . ,

Blasting shall be done in such a way as to prevent damage to the work or
unnecessary fracturing of the foundation and shall conform t? any special
requirements in Section 12 of this specification.

5. USE OF EXCAVATED MATERIALS

To the extent they are needed, all suitable materials from the specified
excavations shall be used in the construction of required permanent
earthfill or rockfill. The suitabHty of materials for specific purposes
will be determined by the Engineer. The Contractor shall no~ waste or
otherwise dispose of suitable excavated materials.

6. DISPOSAL OF WASTE MATERIALS

All surplus or unsuitable excavated materials will be designated as waste
and shall be disposed of at the location shown on the drawings.

7. BRACING AND SHORING

Excavated surfaces too steep to be safe and stable if unsupported shall be
supported as necessary to safeguard the work and workers, to prevent
sliding or settling of the adjacent ground, and to avoid damaging existing
improvements. The width of the excavation shall be increased if necessary
to provide space for sheeting, bracing, shoring, and other supporting
installations. The Contractor shall furnish, place and subsequently
remove such supporting installations.

8. STRUCTURE 'AND 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 necessary, before any concret~ or
earthfill is placed or any piles are driven within the limits ~of the
excavation •

• SCS-NEH-20 (21-2 ) 4/12/84



4It 9. BORROW EXCAVATION

When the quantities of suitable materials obtained from spe~ified

excavations are insufficient to construct the specified filis, additional
materials shall be obtained from the designated borrowareast The extent
and depth of borrow pits within the limits of the designated borrow areas
shall be as directed by the Engineer.

Borrow pits shall be excavated and finally dressed in a manner to
eliminate steep or unstable side slopes or other hazardous or unsightly
condi tions •

10. OVEREXCAVATION
. .

Excavation in rock beyond the specified lines and grades shall be
corrected by filling the resulting voids with portland cemen~ concrete
made of materials and mix proportions approved by the Engineer. Concrete
that will 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 4.5 sacks of cement per cubic yard. The concrete shall be
placed and cured as specified -by the .Contracting Officer. <t.

•j

Excavation in earth beyond the specified lines and grades shall be
corrected by filling the resulting voids with approved compacated
eartfifill, except that, if the earth is to become the subgrade for riprap,
rockfill, sand or gravel bedding or drainfill, the voids may ~e filled
with material conforming to the specifications for the riprap~ rockfill,
bedding or drainfill. '

11. MEASUREMENT AND PAYMENT

For items of work for which specific unit prices are established in the
contract, the volume of each type and class of excavation within 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 quanti ties excavated, the measurement for payment will be made to the
specified pay limits, except that excavation outside the specified lines
and grades directed by the Engineer to remove unsuitable matetial will be
included. Excavation required because unsuitable conditions result from
the Contractor's improper construction operations, as determined by the
Contracting Officer will not be included for measurement and payment.

The pay limits shall be defined as follows:
.1\

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 •

• SCS-NEH-20 (21-3)
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b. The lower and lateral limits shall be the neat lines and grades as
shown on the drawings •

Payment for each type and class of excavation will be made at', the contract
unit price for that type and class of excavation. Such payment will
constitute full compensation for all labor, materials, equipment, and all
equipment, 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 provisions:

Payment for backfilling overexcavation, as specified in Sectidn 10 of this
specification, will be made only if the excavation outside sp~cified lines
and grades is directed by the Engineer to remove unsuitable material and
if the unsuitable condition is not a result of the Contractor's improper
construction operat,ions as determined by the Contracting Officer.

Compensation for any item of work qescribed 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 w.hich they
ar~ made subsidiary are identified in Section 12 of this specification •

,-'.'

~ .,' '.

•
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Items of work to be performed in conformance with this specilication and
"'.:..:'

the construction details are: ~•
12. ITEMS OF WORK AND CONSTRUCTION DETAILS

. ;"

'. ~.

•

a. Bid Item 5, Channel ExcaJ~tio~~-f9mmon

(1) This item shall consist of all excavation required to construct
the collector'channels as shown on the drawings an4 staked in
the field.

(2) Measurement and payment will include compensation 10r Subsidiary
Items, Removal of Water, and Pollution Control.

b. Bid Item.2.L Structure _~xcavation, Common

(1) This item shall consist of all excavation required{to construct
side inlet structures, as shown on the drawings and' staked in
the field.

(2) Measurement and payment will include compensation for Subsidiary
Item, Removal of Water.

c. Bid Item 7, S~~iment Removal, Common

(1) This item shall consist of all excavation required to remove the
sediment deposits in the diversion channel within the limits
shown on the drawings. .~.~

(2) Section 5, Use of Excavated Material, does not apply. The
sediment is considered unsuitable for earthfill material and
shall be disposed of in the waste areas shown on the drawings.

(3) Measurement and payment will include compensation f~r Subsidiary
Item, Removal of Water. ~

d. Subsidiary Item, Borrow Excavation, Common
::,"

(1) This item shall consist of all excavation required ~b complete
Bid Item 8, Earthfill; Bid Item 9, Structure Backfi'll; and Bid
Item 10, Slope Repair, after all suitable materials'from Bid
Item 5, Channel Excavation and Bid Item 6, Structure;Excavation
have been depleted.

..;'"

(2)

(3)

Borrow material may be obtained by extending the collector
channels as shown on the drawings and approved by the
Contracting Officer.

Finished borrow areas shall drain to the side inlets.
I

Harquahala Valley Watershed
Saddleback Diversion Side Inlet Repair
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(4) Borrow material taken from existing spoil fields shaH be
removed in uniform layers not exceeding one foot in depth unless
otherwise approved by the Contracting Officer. Uponcompletion

t
the spoil fields shall be graded in a manner which will result
in finished surfaces similar to those that existed prior to
cons truction.

(5) No separate payment will be made for this item. Compensation
for this item will be included in Bid Item 8 t Earthfill; Bid
Item 9 t Structure Backfill; and Bid Item lOt Slope Repair •

• Harquahala Valley Watershed
Saddleback Diversion Side Inlet Repair
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CONSTRUCTION SPECIFICATION

23. EARTHFILL

1. SCOPE

The work shall consist of the construction of earth embankmepts and other
earthfills required by the drawings and specifications.

2. MATERIALS
.~ ,'.

. '.,

All fill materials shall be obtained from required excavatiops and
designated borrow areas. The selection, blending, routing and disposition
of materials in the various fills shall be SUbject to approval by the
Engineer.

Fill materials shall contain no sod, brush, roots or other perishable
materials. Rock particles larger than the 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. FOUNDATION PREPARATION

Foundations for earthfill shall be stripped to remove vegetation and other
unsuitable materials or shall be excavated as specified.

Except as otherwise specified, earth foundation surfaces sha~l 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 minimum
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 with the first l~yer 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 cleared of all· loose
materials by hand or other effective means and shall be free ~f

standing water when fill is placed upon them. Occasional rock outcrops in
earth foundations for earthfill, except in dams and other strUctures
designed to restrain the movement of water, shall not require' special
treatment if they do not interfere with compaction of
the foundation and initial layers of the fill or the bond between the

_ ~ t

foundation and the fill •
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4.

,.':.

Foundation and abutment surfaces shall be not steeper than l·horizontal to
1 vertical unless otherwise specified. Test pits or other davities shall
be filled with compacted earthfill conforming to the specifi~ations for
the earthfill to be placed upon the foundation.

PLACEMENT

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 now, ice, or frozen material be incorporated in tl).e fill.

Fill shall be placed in approximately horizontal layers. The thickness of
each layer before compaction shall not exeed the maximum thickness
specified. Materials placed by dumping in piles or windrows shall be
spread uniformly to not more than the specified thickness before being
compacted. Hand compacted fill, including fill compacted by ,manually
directed power tampers, shall be placed in iayers whose thickness before
compaction does not exceed the maximum thickness specified for layers of
fill compacted by manually directed power tampers. ,'.

Adj acent 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.'qf the fill
adjacent to a structure shall be increased at approximately the same rate
on all sides of the structure •

Earthfill in dams, levees and other structures designed to restrain the
movement of water shall be placed so as to meet the followin~fadditional

requirements:

a. The distribution of materials throughout each zone shalL be
essentially uniform, and the fill shall be free from lenses, pockets,
streaks or layers of material differing substantially ill' texture,
moisture content, or gradation from the surrounding mat~rial.

b. If the surface of any layer becomes too hard 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. ~

' ..
c. The top surfaces of embankments shall be maintained appr9ximately

level during construction, except that a crown or cross~slope of
approximately 2 percent shall be maintained to insure effective
drainage, and except as otherwise specified, for drainfi+l or
sectional zones.

d. Dam embankments shall be constructed in continuous layerE:l. 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 •

• SCS-NEH-20
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•
e. Embankments built at different levels as described under, (c) or (d)

above shall be constructed so that the slope of the bonding surfaces
between embankment in place and embankment to be placed'is not
steeper than 3 feet horizontal to 1 foot vertical. The bonding
surface of the embankment in place shall be stripped of all material
not meeting the requirements of this specification, and 'shall be
sc.arified, moistened and recompacted when the new fill:i:~ 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 new fills.

•

5. CONTROL OF MOISTURE CONTENT

During placement and compaction of fill, the moisture content;> of the
Materials being placed shall be maintained within the speci~~ed 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 wet when deposited on the fill shall either be
removed or be dried to the specified moisture content prior to compaction •

..... '.

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 r,emoved or
scarified and moistened by sprinkling to an acceptable moisttire content
prior to placement of the next layer of fill. ~ ..

6. COMPACTION

Earthfill shall be compacted according to the following requirements for
the class of compaction specified:

Class A compaction. Each layer of fill shall be compacted as. necessary to
make the density of the fill matrix not less than the minimum density
specified. The fill matrix is defined as the protion of the ,fill material
finer than the maximum particle size used in the compaction test method
specified. "

Class B comapction. 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 weight of roller or other
equipment specified, or by an approved equivalent method. Each pass shall
consist of at least one passage of the roller wheel or drum oyer the
entire surface of the layer •

• SCS-NEH-20 (23-3)

I I il! If:.':','"! , I ii,
".. ',,;

4/86



. !'.

•

•

Fill adjacent to strutures shall be compacted to a density equivalent to
that of the surrounding fill by means of hand tamping, or manually
directed power tampers or plate vibrators. Unless other~ise specified,
heavy equipment including backhoe mounted power tampers, or vibrating
compactors and manually directed vibrating rollers, shall not be operated
within 2 feet of any structure. Towed or self-propelled vibrating rollers
shall not be operated within 5 feet of any structure. Compact~on by
means of drop weights operating from a crane or hoist will not;· be
permitted.

The passage of heavy equipment will not be allowed: (1) over cast-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 detetmined by compression testirtg 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 ror determining when a
structure may be put into service.

When the required strength of the concrete is not specified as described
above, compaction of fill adjacent to structures shall not be started
until the following time intervals have elapsed after placement. of the
concrete.

•

Structure

Retaining walls and counterforts
(impact basins)

Walls backfilled on both sides
simul taneously

Conduits and spillway risers, east
in-place (with inside forms in place)

Conduits and spillway risers, east
in-place (inside forms removed)

Conduits, precast, cradled

Conduits, precast, bedded

Cantilever outlet bents
(backfilled both sides simultaneously)

Time Interval

14 days

7 days

7 days
'" "

. ~~..

14 days

2 d~ys

1 d~y

3 days

SCS-NEH-20
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7. REWORKING OR REMOVAL AND REPLACEMENT OF DEFECTIVE FILL

Fill placed at densities lower than the specified minimum d~nsity or at
moisture contents outside the specified acceptable range of moisture
content or otherwise not conforming to the requirements of the
specifications shall be reworked to meet the requirements or, removed and
replaced by acceptable fill. The replacement fill and the f6undation,
abutment and fill surfaces upon which it is placed shall conform to all
requirements of this specification for foundation preparatiqn, 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 will 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.

Densities of fill requ1r1ng Class A compaction will be determined by the
Engineer in accordance with ASTM Method D 1556, D 2167, D 2922 or D 2937
exceet that the volume and moist weight of included rock particles larger
than those used in the compaction test method specified for "the type of
fill will be determined and deducted from the volume 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 compostion for comparision. The density so computed will be
used to determine the percent compaction of the fill matrix.~ Unless
otherwise specified, moisture content will be determined by one of the
following methods: ASTM Method D-2216, D-3017. ..

•

9. MEASUREMENT AND PAYMENT

For items of work for which specific unit prices are established in the
contract, the volume of each type and compaction class of earthfill within
the specified zone boundaries and pay limits will be measured' and computed
to the ne~rest cubic yard by the method of average cross-sectional end
areas. Unless otherwise specified, no deduction in volume wi.!l be made
for embedded conduits and appurtenances.

The pay limits shall be as defined below, with the further provision that
earthfill required to fill voids resulting from over excavation of the
foundation, outside the specified lines and grades, will bei~c1uded in
the measurement for payment only where such overexcavation is.' directed by
the Engineer to remove unsuitable material and where the unsuitable
condition is not a result of the Contractor's improper constrUction
operations as determined by the Contracting Officer. '~
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The 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.

Payment for each type and compaction class of earthfill wil~'be made at
the contract unit price for that type 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 furnishing, transporting. and applying water to the
foundation and fill materials. Water applied to the foundation and fill
materials will be measured and payment will be made as specified in
Construction Specification 10. .

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 10 of this spe¢ification •

'.,
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10. ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specification and the
construction details are:

-, ;',

a. Bid Item 8) Earthfill

(1) This item shall consist of placing and compacting~arthfill to
construct the following: ..

(a) The side inlet structures where earthfill is i~quired to bring
the eroded washes up to the grades shown on th~ drawings.

(b) The dike along the upstream bank of the diversion channel
between Station 14+00 and Station 244+00 as shown on the

:>.i'drawings. '.'

(c) The dike along the upstream bank of the FRS drainage channel
between Station 112+99 and Station 147+00.

(2)

0)

(4)

(5)

(6)

(7)

Earthfill materials shall be obtained from the required excavations
or the approved borrow locations as shown on thedr~wings.

In Section 6 t Compaction t Class C shall apply. Each layer of fill
shall be compacted with a minimum of three (3) pass~s by fully
loaded earth moving equipment having a minimum empt~ weight of
70 t OOO pounds or approved equipment designed specifically for
compaction of earthfill materials.

The maximum size of rock fragements incorporated in the earthfill
shall be six (6) inches.

The maximum thickness of a layer before compaction shall be twelve
(12) inches. ,

The moisture content of the fill material shall be .maintained within
the limits required to: (a) prevent bulking or dilatance of the
material under the action of the hauling or compacting equipment;
(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 homogeneous mpss.

Measurement and payment will include compensation for Subsidiary
Item t Borrow Excavation.

,r:

Harquahala Valley Watershed
Saddleback Diversion Side Inlet Repair

( 23-7)

, 1- I Ii; ; ! 1.-:

.01/89



':::'

Bid Item 9, Structure Backfill

., .~...

(1) This item shall consist of placing and compacting ~ackfill within
five (5) feet laterally of the existing side inlet":';!)tructures to
repair the erosion and undermined grouted rock rip~rap around the
structures.

b •

•
(2) Backfill material shall consist of materials obtain~d from the

required excavations or the approved borrow locati0!1s.

(3) In Section 6, Compaction Class C shall apply. Each'layer of
backfill shall be compacted with a minimum of two (2) passes
using manually directed power tampers or plate vibr.~tors having
a minimum rated capacity of 3400 pounds per blow.jhe
contractor shall submit a backfill plan for approv~i by the
engineer for the backfill to be placed beneath the~ndermined

grouted rock rip-rap structures that will prevent d~slodgement
of rocks that are a part of the structures.

(4) The maximum size of rock fragements incorporated in ..:~he fill
shall'be three (3) inches.

(5) The maximum thickness of a layer before compaction shall be six
(6) inches.

•
(6 ) The moisture content of the fill material shall be maintained

within the limits required to: (a) prevent bulking<or dilatance
of the material under the action of the hauling or compacting
equipment; (b) prevent the adherence of the fill ma~erial to the
treads and tracks of the equipment; and (c) insure ihe crushing
and blending of the soil clods and aggregations intdfa
homogeneous mass.

)

(7) Section 9, Measurement and Payment shall not apply. 'Payment for
structure backfill will be made at the contract lump sum price
and will include compensation for Subsidiary Item, Borrow
Excavation. Such payment will constitute full compensation for
all items necessary and incidental to the work for placing all
backfill at the existing side inlets within the limlts as shown
on the drawings. ::

c. Bid Item 10, Slope Repair

(1) This item shall consist of scarifying and
bank of the diversion channel and the FRS
repair the rills and gulleys to the lines
drawings.

compactlng~the east
drainage channel to
as shown on. the

.'....

(2) Earthfill shall be provided in the areas of excessiv¢ erosion to
provide a reasonably uniform slope.

• Harquahala Valley Watershed
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In Section 6, Compaction, Class C shall apply. Ea(!h layer of
fill shall be compacted with a minimum of three (3) passes by
fully loaded earth moving equipment having a minimum empty
weight of 70,000 pounds or approved equipment desi~ned

specifically for compaction. \

(4) The maximum size of rock fragments incorporated in::~he earthfill
added to the slopes shall be six (6) inches. i

(5) In Section 5, Placement, compaction in horizontal layers is not
required.

(6) The maximum thickness of a layer before compaction ~hall be
twelve (12) inches.

(7) The moisture content of the fill material shall be ,maintained
within the limits required to: (a) prevent bulking or dilatance
of the material under the action of the'hauling or compacting
equipment; (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 in~o a
homogeneous mass. ...

:-,:-'i

(8) Section 9, Measurement and Payment, does not apply~; Measurement
and payment will be for the length of the slopes repaired
measured to the nearest full station along the centerline of the
diversion channel and drainage channel respectively'and will
include compensation for Subsidiary Item, Borrow Excavation.
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 furnishing,
transporting, and applying water to the foundation 'and fill
materials. Water applied to the foundation and fili materials
will be measured and payment will be made as specified in
Construction Specification 10.

i'"

. ".,",

•
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• CONSTRUCTION SPECIFICATION

62. GROUTED ROCK RIPRAP

•

..":,' .
1. SCOPE

The work shall consist of furnishing, transporting, and pladng rock and
concrete grout in the construction of grouted rock riprap sections.

2. MATERIALS

Rock for grouted rock riprap shall conform to the requirements of Material
Specification 523, or if so specified shall be obtained from,designated
sources. It shall be free from dirt, clay, sand, rock fines; and other
materials not meeting the required gradation limits."

At least 30 days prior to delivery of rock from other than dg~ignated

sources, the Contractor shall designate, in wri ting, the source from which
he intends to obtain the rock and information satisfactory to, the
Contracting Office that the material meets the requirements of the
contract. The Contractor shall provide the Engineer free aCc.ess to the
source for the purpose of obtaining samples for testing. The size and
grading of the rock shall be as specified in Section 13 ofth:l.s
specification.

Rock from designated sources shall be excavated, selected and' processed as
necessary to meet the 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 the Material Speci~!cation 521.

Portland cement shall conform to the requirements of MateiraJ/
Specification 531 for the specified type. "

Pozzolan. Unless otherwise specified in Secion 13 of this specification,
pozzolans conforming to Specification ASTM C-6l8 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. j

Aggregate~ 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 inj urious amounts of oils ,',acid,
alkali, organic matter or other deleterious substances.

Air-entraining admixtures shall conform to the requirements 9f Material
Specification 532.

• SCS-NEH-20 (62-1)
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• Curing compound shall conform to the requirements of Material
Specification 534.

Other admixtures, when required, shall be as specified in the construction
details.

3. SUBGRADE PREPARATION ·f

•

Riprap or filter shall not be placed until the subgrade sur(~ces have been
inspected and approved by the Engineer.

4. FILTER LAYERS OR BEDDING

When filter layers or bedding beneath the riprap is specified, the
material shall be spread uniformly on the prepared subgrade $urfaces to
the depth shown on the drawings. Compaction of the material::will not be

required but the surfaces of such layers shall be finished reasonably free
of moundS, dips, or windrows.

5. PLACING ROCK

The rock shall be placed on the surfaces and to the depths specified in
such a manner as to avoid displacement of the underlying matE:!rials. The
rock may be equipment or hand placed as necessary to produce':;~ surface in
which the tops of the individual rocks do not vary more than':the specified
devi~tion from the neat lines shown on the drawings. Double decking of
thin, flat rocks to bring the surface up to the required grade will not be
permitted. .,

6. DESIGN OF THE GROUT MIX

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 whenever necessary. After the
mix has been designated, it shall not be changed without the:8pproval of
the Engineer.

7. HANDLING AND MEASUREMENT OF MATERIAL

'.,'

Materials shall be stockpiled and batched by methods that will prevent, .
segregatiQn or contamination of aggregates and insure accurate
proportioning of the ingredients of the mix. . ,

Except as otherwise provided in Section 11, cement and aggregates shall be
measured as follows: '. :",

Cement shall be measured by weight or in bags of 94 pounds each. When
cement is measured in bags, no fraction of a bag shall be us~~ unless
weighed •
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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 weig~t of surface
moisture it contains.

Water shall be measured, by volume or by weight, to an accuracY within one
percent of the total quantity of water required for the batch~

Admixtures shall be measured within a limit of accuracy of ±~:3 percent.

8. MIXERS AND MIXING

The mixer, when loaded to capacity, shall be capable of combining the
ingredients of the grout mix into a thoroughly mixed and uniform mass and
of discharging it with a satisfactory degree of uniformity. ...

Mixer shall be operated within the limits of the manufacture;'i s guaranteed
capacity and speed of rotation.

The time of mixing after all cement and aggregates are in the" mixer drum
shall be not less than one minute for mixers having a capacity of one
cubic yard or less. For mixers of larger capacities, the minimum time
shall be increased fifteen seconds for each cubic yard or fraction thereof
of additional capacity. The batch shall be so charged into the mixer that
some water will enter in advance of cement and aggregate, and",all mixing
water shall be introduced into the drum before one-fourth of':the mixing
time has elapsed. "

When ready-mixed grout mix is furnished, the Contrator shall'furnish to
the Engineer a delivery ticket showing the time of loading an9 the
quantities of materials used for each load of grout mix.

No mixing water in excess of the amount called for by the job'.rnix shall be
added to the grout mix during mixing or hauling or after arrival at the

.. t.

delivery point.

9. CONVEYING AND PLACING

The grout mix shall be delivered to the site and placed within 1-1/2 hours
after the introductin of the cement to the aggregates. In hot weather or
under conditions contributing to quick stiffening of the concrete, the
time between the introduction of the cement to the aggregates>and
discharge shall not exceed 45 minutes. The Engineer may allow a longer
time, provided the setting time of the concrete is increased a
corresponding amount by the addition of an approved set-retarding
admixture. In any case, concrete shall be conveyed from the mixer to the
final placement as rapidly as practicable by methods that will prevent
segregation of the aggregates or loss of mortar •
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Grout mix shall not be dropped more than 5 feet vertically unless suitable
equipment is used to prevent segretation.

..•. ',.

The grout mix shall not be placed until the rock riprap has been inspected.. .".

and approved by the Engineer.

Rock to be grouted shall be kept wet for at least 2 hours imttlediately
prior to grouting.

The rock riprap shall be flushed with water to remove the fines from the
rock prior to placing the grout. The rock shall be kept moist just ahead
of the actual placing, but the grout shall not be placed in ~tanding or
flowing water." Grout placed on inverts or other nearly lev~l areas may be
placed in one course. On slopes, the grout shall be placed 'in t'Wo (2)
courses in successive lateral strips approximately ten (10) feet in width
starting at the toe of the slope and progressing to the top. The grout
shall be delivered to the place of final deposit by approved ,means and
discharged directly on the surface of the rock, using a spla§h plate of
metal or wood to prevent displacement of the rock directly under the
discharge. The flow of grout shall be directed 'With brooms,spades or
baffles to prevent it from flowing excessively along the same path and to
assure that all intermittent spaces are filled. Sufficient harring shall
be done to loosen tight pockets of rock and otherwise aid tlie penetration
of grout so that all voids shall be filled and the grout fully penetrates
the rock blanket. All brooming on slopes shall be uphill and after the
grout has stiffened, the entire surface shall be rebroomed t~ eliminate
runs and to fill voids caused by sloughing.

Mter completion of any strip or panel, no workman or other load shall be
permitted on the grouted surface for a period of twenty-four (24) hours.
The grouted surface shall be protected from inj urious action by the sun,
rain, flowing water and mechanical injury.

10. CURING AND PROTECTION

The surface of treatment materialE\ shall be prevented from drying for a
curing period of at least 7 days after it is placed. Exposed surfaces
shall be kept continuously moist for the entire period, or until curing
compound is applied as specified below. Moisture shall be maintained by
sprinkling, flooding or fog spraying or by covering with cont:lnuously
moistened,canvas, cloth mats, straw, sand or other approved ~aterial.

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 approved curing compou~d in lieu of
continued application of moisture. The compound shall be sprayed on the
moist concrete surfaces as soon as free 'Water has disappeared~ but shall
not be applied to any surface until finishing of that surface"is
completed. The compound shall be applied at a uniform rate ~f not less
than one gallon per 150 square feet of surface and shall forma continuous
adherent membrane over the entire surface. Curing compound shall not be
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applied to surfaces requiring bond to subsequently placed concrete. If
the membrane is damaged during the curing period, the damaged' area shall
be resprayed at the rate of application specified above. ';:

, .
Grout mix shall not be placed when the daily minimum temperature is less
than 40 of unless facilities are provided to insure that the Eemperature of
the materials is maintained at not less than 50°F nor more than 90°F
during placement and the curing period. Grout mix shall not,be placed on
frozen surfaces. When freezing conditions prevail, rock tol;)e grouted
must be covered and heated to a range of 50°F, to 90°F for at,least 24
hours prior to, placing treatment materials.,'::

11. INSPECTING AND TESTING FRESH GROUT

The Engineer will inspect and test grout during the course of the work.
Sampling of fresh grout will be done by the methods prescribed in ASTM
Designation C 172. The volume of each batch will be determil1ed by the
methods prescribed in ASTM Designation C 138.

The Engineer shall have free entry to all parts of the Contr~ctor's plant
and equipment which concern mixing and placing the grout while work on the
contract is being performed. Proper faciliti~s shall be pro~ided for the
Engineer to inspect materials and processes used in mixing and placing the
grout as well as for securing samples of the grout mix. All tests and
inspections shall be so conducted as not to interfere unnecessarily with
the mixing and placing of the grout. '

When ready-mixed grout is furnished, the Contractor shall furnish to the
Engineer 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, and fine and coarse aggregates, amount of air-entraining agent,
time of loading, and the revolution counter reading at the time of
batching.

12. MEASUREMENT AND PAYMENT

For items of work for which specific unit prices are established in the
contract, the volume of grouted rock riprap, including filteilayers or
bedding, will be determined from the specified thickness shown on the
drawings and the area on which acceptable placement has been'made.
Payment for grouted rock riprap will be made at the contract ,unit price.
Such payment will be considered full compensation for all labor,
materials, equipment and all other items necessary and incidental to the
completion of the grouted rock riprap and filter layers or b~dding.

Compensation for any item of work described in the contract but not listed
in the bid schedule will be included in he payment for the itme of work to
which it is made subsidiary. Such items and the items to whith they are
made subsidiary are identified in Section 13 of this specifics,tion •
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13. ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specification and
the construction details are:

a. Bid Item 11, Grouted Rock Riprap

(1) This item shall consist of furnishing and placing all grouted
rock riprap as shown on the drawings.

(2) The rock shall be graded as follows:

Percent Passing (by dry ~.)

. \~.

Partical Size (inch)

12
9
6
3

100
40-85
10-50
0-5

:.;:

•

(3) In Section 6, Design of the Grout Mix, the Contractor shall be
responsible for proportioning the mix. The grout s$a11 consist
of portland cement, fine and coarse aggregate, wat¢r, and an air
entraining agent. The minimum cement content shall~ be 5 1/2
bags per cubic yard of grout. The maximum nominal size of
coarse aggregate shall be 3/8 inch. The slump shall be within
the range of 6 to 10 inches. The air content (by volume) of the
grout mixture at the time of placement shall be fiv~ (5) to
seven (7) percent. At least five (5) days prior to placement of
grout, the contractor shall furnish the Engineer with a
statement of the mix proportions for approval.

(4) Cement shall be type II or IIA.
~..

.',',:

.. ;;
.'.,

:-.
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CONSTRUCTION SPECIFICATION

94. CONTRACTOR INSPECTION

1. Scope

The work shall consist of providing all equipment, materials ,."labor and
services necessary to ensure that the specified quality is maintained on
all work performed. The Contractor shall be responsible for ~he day-to
day quality control.

2. Equipment and Materials
..;.'

Equipment for materials testing shall be of the quality and cQ~dition

required to meet the test specifications cited in the contract'
references. Equipment shall be in good condition and properlt adjusted.
Calibration of equipment shall be done at the frequency specified in
Section 8. Records of equipment calibration tests shall be available to
the government at all times. Nuclear devices shall be operat~d and
maintained by qualified operators and as prescribed by applic~ble state
and federal regulations.

Haterials include but shall not be limited to: sand for denst'ty tests,
bound field books and forms for record-keeping, concrete sped.men molds,
and all other equipment and materials prescribed by the test pf'ocedures
referenced in the contract •

The quality of materials used in quality control testing and the equipment
employed shall: meet the appropriate standards specified and ,~the

standards of the industry, be appropriate for its intended use'~, and
provide the accuracy specified by the contract requirements u~less

otherwise specified in Section 8 of this specification.

3. Inspection Personnel

Inspections and materials testing shall be accomplished by qu~iified
personnel: a licensed engineering firm, testing laboratory, certified
inspection technicians, or licensed'and experienced personneltrom the
contractor's organization. The contractor's written inspection plan shall
identify the names and qualifications,training, and experienc. of all
quality control personnel who will actually be performing the.lnspection
and quality control work. "

4. Inspection System

The Contractor shall develop and conduct an inspection system '~dequate to
maintain quality control of all work performed and materials arid equipment
used. The inspection system established shall be based upon ~f':plan and
implemented by the necessary mobilization of personnel, equipment and
materials. Inspection shall include the initial work needed t,?verify
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The Contrctor's inspection system shall cover all aspects of.:quality
control and shall specifically address any. testing and inspe~tion

requirements detailed in Section 8 of this specification. the planned
inspection system shall also identify the Contractor's primary quality
control manager and provide an organizational listing of the:individual
quality control personnel and their specific duties, experience and
qualifications. "

If the government's quality assurance inspections indicate th~t the
contractor's inspection system is not adequate or is not producing the
desired results, corrective actions shall be taken by the Co~tractor in
both the inspection system, its plan and the work. The Contracting
Officer may direct that changes be made in the in'spection sys,tem
incl uding, but not limi ted to, the removal of unsatisfactory'quality
control personnel.

,,\;

5. Pre-Construction Conference
", ,

After the contract is awarded and before construction operations are
started the Contractor shall meet with the Contracting Offiq!x and discuss
the contractor's inspection plan. The meeting shall develop a mutual
understanding regarding inspection details including the form, of
documentation to be used for recording the quality control operations,
inspections, management procedures and the interrelationship):>f Contractor
and government inspection efforts. The finalized plan will be approved by
the Contracting Officer and it shall become a part of the contract.

6. Records

The inspection records shall be kept daily and shall document, both
acceptable and deficient features of the work. They shall include
complete records of required material tests, submittal and approval of
shop drawings, manufacturer's recommendation and certifications, and a
complete record of materials delivery, quality examination, c'ertification
and storage. Tests performed by the Contractor (including sub
contractors) shall be a part of the record. All records shaH be on forms
acceptable to the Contracting Officer and shall be legible, p,roperly dated
and identified as to the responsible tester, the material or >ltem tested,
and its location of placement in the structure. In addi tion{ these
records shall include factual evidence that required activities or tests
have been performed, including but not limited to the following:

1. Type and number of control activities and tests involved; and the
location (elevation, station and offset) of the work te:$,ted •
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3.

'\ .

Result of control activities or tests.

Method of testing used (e.g. citation of reference speclfication).

4. Nature of defects t cause for rej ection tete.

5. Proposed remedial action.

6. Corrective actions taken and quality control testing.·

•

7. Measurement and Payment

For items of work for which lump sum prices are established in the
contract t payment for contractor inspection will be made at the contract
lump sum price. Such payment shall constitute full compensiiion for all
labor, materials, equipment, transportation and all other itE!ins necessary
and incidental to completion of the work. Progress estimates·: for paym~nt
of this bid item will be based on the percent completion of all contract
items (dollar:va1ue) used in preparing the regular progress payments •

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 are identified in Section 8 o~'this

specification •

.:,:i·'

'.:"

...;; .
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(1) This item shall consist of furnishing the personnel, equipment and
material required to provide adequate internal quality control and
document that the specified quality is being achie~ed for:

ITEMS OF WORK AND CONSTRUCTION DETAILS---------
Items of work to be performed in conformance with this sped'pcation and the
construction details are:

a. Bid Item...!h.-Quality Control

8.

•
(a) Channel Excavat~on,_Common; ~!Eu~!~re Excav_~ti~~, Common; Borrow

Excavation Common ..,

',.
The Quality Control Manager shall evaluate the'·.'suitability of
the excavated materials for use as earthfill arid structure
backfill, including but not limited to, compact jon qualities,
rock size. moisture content, and organic materi~ls content

~ ':,j..

(b) Earthfill and Structure Backfili

The Quality Control Manager shall be readily available at all
times during fill placement operations to contr¢l the
construction techniques which affect the fill characteristics
and to document the quality of the compacted fill material.

(c) GrouteE Rock Riprap

The Quality Control Manager shall control the cqnstruction
techniques that will assure the placement of ptpperly graded
rock rip rap uniformly throughout the grouted rdck sections. The
Quality Control Manager shall provide direction(to the
Contractor's construction forces in the placement. finishing and
curing of the grout to assure full penetration bf the grout
within the rock sections and that the completed surfaces are
properly finished and cured. The Quality Control Manager shall
verify that the grout delivered to the project meets all aspects
of the mix design and is placed within the proper limits of
time. temperatures. air content. and slump rang~;~

(d) Slope Repair

The Quality Control Manager shall provide direction to the
repair of the rilled slopes on the upstream bank" to assure the
slopes have sufficient moisture and are scarified a sufficient
depth to provide compacted material in the rill~; that is well
bonded to the underlying materials.

Harquahala Valley Watershed
Saddleback Diversion Side Inlet Repair
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•
(2) The Contractor shall designate an experienced Quar~ty Control

Manager who shall be on site during all major cons~ruction
activities. The Quality Control Manager's primarY,-responsi bUi ty
shall he to est~blish and correct construction methods and
techniques and to document that the minimum specified quality of
construction is achieved. The Quality Control Martager shall be in
authority over all of the Contractor'sconstructidd personnel,
including foremen, to assure that construction operations will
achieve the specified quality. The Quality Control Manager shall
advise and obtain concurrance and approval from thE:i Engineer at
critical points in the construction process such al{ for subgrade
approval. Such concur ranee and/or corrective work'.required by the
Engineer shall be transferred to the foremen through the Quality
Control Manager to maintain proper commu~ication channels and
consistent quality control efforts. ~

(3) The names and qualifications of proposed quality control personnel
shall be submitted to the Contracting Officer for#eview and
approval prior to the preconstruction conference.4ny changes in
quality control personnel will require submittal of:their
qualifications and the approval ofth~ ~ontractingpfficer •

.. ~ ",

(4) The Contractor's quality control plan shall address, the following
information:

(a) State the scope of the quality control.

1. Establish construction operations that achieve the minimum
specified quality.

2. Provide daily quality control supervision and
documentation of construction operations .',

3. Perform necessary tests to verify the quality of the
construction activities.

. t',

4. Review and approval of shop drawings and material
submittals.

5. Identify and document aspects that do not ~eet the job
requirements. Document corrective action$'and reworked
materials.

(b) Identify the Quality Control Manager and
responsibilities/authorities. Identify other qu~lity

control/testing personnel and attach qualificatiC?n statements
for each.

c."'

(c) ,
List each major construction activity (earthfill~ grout, etc.)
and discuss the Contractor's schedule and product:ion rates for
each.

Harquahala Valley Watershed
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1.

2.

Explain the initial start up work and coristruction
techniques for each item. State thelev~l of guidance
provided by the Quality Control Managertn the field.

:. ~,_i':

Discuss the level of quality control on ~'day-to-day
basis. ';

3. Explain the procedures that will be foll~wed when
deficiencies are distovered.,v

4.

5.

Estimate the number and type of quality qontrol tests that
will be taken daily.

:~ .
Show a graph of each construction item and production
rates along with the quality control staf'r requirements to
provide the necessary field supervision ~lIld tes ting as
explained in the quality control plan.

(d) Discuss records, forms, timing, and distributio~ list of
documentation. Copies of all test results andlnspection
reports shall be submitted to the Contracting Officer within24
hours of when the test or inspection report is.¢ompleted and
certified. Provide an organization chart relating the Quality
Control Manager, the site superintendent, and th~ foremen.

(e) Attach list of quality control/testing equipmen~ required by the
Contractor's quality control plan.

.~,~

.,'- .
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MATERIAL SPECIFICATION

• 522. AGGREGATE FOR PORTLAND CEMENT CONCRETE

1. SCOPE

'.

'?.,I .

2. QUALITY

Aggregate shall conform to the requireeents ofASTK Specification
C-33 for the specified lizes. Aggregates that fail to .eit any
requirement ..y be accepted only when: (1) the Ipecified alternate
conditions of acceptance can be proved prior to the use of the
aggregates on the job and within a period of time luch that no work
under the contract will be delayed by the requireaents of such
proof; or,(2) the specification for concrete expressly COntains a
provision of special .ix requirements to compensate for tbe effects
of the deficiencies. . .

3. REACTIVITY WITH ALKALIES

The potential reactivity of aggregates with the alkalies ;1n. cement
shall be evaluated by petrographic examination and, where,
applicable, the chemical IM!thod of test, ASTH DesipationC 289, or
by the results of previous tests or service records of concrete ..de
from similar aggregates from the same lource. The Itandards for
evaluating potential reactivity shall be as described in 48TH
Specification C 33, Appendix AI. . '.

Aggregates indicated by any of the above to be potentially reactive
shall not be used, except under one of the following conditions:

a. Applicable test results of mortar bar tests, .ade according to
ASTH Method C 227, are available which indicate an expansion of
less than 0.10 percent at six months in .ortar bars ~de with
cement containing not less than 0.8 percent alblies·xexpre..ed
as sodium oXide;or;.

b. Concrete .ade fr~ limilar aggregates froa the l.-e .8ource has
b~en de.onatrated to be aound after 3 yearl or more ~f service
under conditions of exposure to .oilture and weather .•iIlilar
to those anticipated for the concrete under these .':
apecifications. .:.

Aggregatel indicated to be potentially reactive, but withiD
acceptable liaitl as detemined by .ortar bar teat resultaor
service recordl, ahan be used only with "low alkali" cellent,
containing leiS than 0.60 percent alkalies exprelled aa lodium
oxide.

522-1
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MATERIAL SPECIFICATION

523. lOCK FOR RIPRAP
..
:::

1. SCOPE .. ,
'.:',

This specification covers the quality of rock to be used in the
construction of rock riprap. .};'

";,: '

2. QUALITY

• Individual rock fragments shall be dense, sound and free fro~

cracks, seams and other defects conducive to accelerated weathering.
The rock fragments .hall be angular to subrounded in shape. <'The
least dimension of an individual rock fragment shall be not ~els
than one-third the greatest diaension of the frapent. ',r
Except as prOVided below, the rock shall have the following
properties:

0\

c. Soundness: Weight loss in 5 cycles not .ore than 10 petcent
-when sodium sulfate is used or 15 percent when ..gnesium
Bulfate is used. ;:-•

a.

b.

Bulk specific gravity (saturated surface-dry basis) Dot::;leu
thaD 2.5. <::'

Absorption not .ore than 2 percent.

The bulk specific gravity and. absorption shall be determined:by
ASTH Method C 127. The test for loundness shall be performecf by
ASTH Method C 88 for coarse aggregate .odified as follows: 1:

~ ~

The test sample shall not be separated into fractions. It Ih~ll

consist of 5000 ± 300 grams of rock fragments, realonably uniform in
size and shape and weighing approximately 100 grams each, obt.ined
by breaking the rock and lelecting fragments of the requireddaize.

After the tample has been dried, following completion of the .. final
test cycle and washing to rellOve the sodium sulfate or ..gne~iUII
Bulfate, the lOll of weight shall be determined by lubtractini from
the original weight of the lample the final weight of all fr.pents
which have not broken into three or IIOre pieces..

.'{

The report shall show the percentage loss of weight and the ~~sultl
of the qualitative examination. .:

(

•
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HATERIAL SPECIFICATION

531. PORTLAND, CEMENT

1. SCOPE

tbis specificationcovera the quality of portland cellents.

2. QUALITY

Portland ce.ent shall confo~ to the require-ents of ASTK
Specification C 150 for the specified types of cement, except that,
when Type I portland ce.ent is specified, Type IS portland"
blast-furnace sla& ce.ent or Type IP portland-pozzolan cement
confo~inl to the requireaents of ASTK SpecificationC 595 ..y be
used unless prohibited in the specifications~ ,

If air-entraining cement is to be used, the Contractor shall furnish
the aanufacturer's written statement giving the source, aaoUDt aDd
brand name of the air-entraining addition.

",0·

3. STORAGE AT THE CONSTRUCTION SITE

Cement shall be stored in such a .anner as to be protected from
weather, dampness or other destructive agencies. Cement that is
partially hydrated or otherwise damaged will be rejected.

531-1
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ttATERIAL SPECIFICATION

S32. AIR-ENTRAINING ADMIXTURES
(FOR. CONCRETE)

Thil tpecification covert the quality of air-entrainina adai~turel

for concrete.

2. QUALITY

Air-entraining ad8ixturet thall confo~ to the requir~nt. of ASTK
SpecificationC 260, except that the relative.durability factor in
the freezing and thawing telt thall be Dot lett than9S.

. ' .., .
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MATERIAL SPECIFICATION

533. WATER-REDUCING AND SET-RETARDING ADMIXTURES
FOR PORTLAND CEMENT CONCRETE

1. !fQ§. ,

Thi. apecification covera the quality of water-reducing and aet
retarding admixturea for portland ce.ent concrete.

2. QUALITY

Water-reducina and aet-retarding adllixturel ahall conforllto.the
require-enta of ASTM Specification C 494. except that reaiatance to
freezing and thawing ahall be determined in an casea. and... the
.inimum relative durability factor ahall be 95.

Admixtures ahall be Type A, Water-Reducing or
Type D) Water-Reducinl and Retardinl • as defined in ASTM
Specification C 494.

4. PERFORMANCE IN THE JOB MIX

When added in the .anner and amount recommended by the aanufacturer
to the concrete used on the job. with no change in the cetlent
content or proportions of the aggregatel. adaixtures ahall:have the
following effects:

Type A or Type D: The water content at the reqUired alUllp ahall be
at least 5 percentlell with the adllixture than without. The air
content shall remain within the range apecified. but ahallnot
exceed 8 percent in any caae. .

!ype D: The time of initial aetting. determined aa prescribed in
ASTH C 494. shall be from 1 to 3 hours longer with the admixture
than without. /

533-1
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MATERIAL SPECIFICATION

534. CURING COMPOUND (FOR CONCRETE)

":.

\

•

•

This specification covers the quality of liquid .embrane-foraing
co.pounds suitable for spraying on concrete surfaces to retard the
loss of water during the curins process.

2. QUALITY

The curinS cOlipound shall aeet the requireaents of ASTH
SpecificationC 309.

Unless otherwise specified the cOlipound ahall be Type 2.

3. DELIVERY AND STORAGE

All curing compound sball be delivered to the site of tbe work in
tbe orisinal container bearins the name of the aanufacturer and the
brand name. The compound shall be stored in a .aDDer to prevent
damage to the containers and to protect water-emulsion types from
freezins·

:.;'

534-1
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• MATERIAL SPECIFICATION

591. FARM FIELD FENCING MATERIALS

1. SCOPE

This specification covers the quality of .aterials used in,the
construction of farm field fences.

2. WIRE GAUGE

When the size of steel wire is designated by gauge number,. the
diameter shall be as defined for U.S. Steel Wire Gauge.

3. FENCING

..

( •
4.

Barbed wire, woven wire and wire netting fencing shall conform to
the requirements of Federal Specification RR-F-221 for the specified
types and styles of fencing. Barbed wire and woven wire shall have
zinc coating of at least 0.50 ounce per square foot of wire surface
unless otherwise specified.

STAYS, FASTENERS, AND TENSION WIRE

Stays and fasteners shall conform to the requirements of Federal
Specification RR-F-221 unless otherwise specified. Tension wires
shall have a tensile strength not less than 58,000 pounds per square
inch. Stays, fasteners and tension wire shall have Class 3 zinc
coating as specified in ASTK Specification A 641.

5. WOOD FENCE POSTS AND BRACES

Wood posts shall be of black locust, red cedar, osage orange (Bois
d'Arc), redwood, pressure treated pine or other wood of equal life
or strength. At least half the diameter or diagonal dimension of
red cedar or redwood posts shall be in heartwood. Pressure
'treatment shall conform to Material Specification 585. The posts
shall be sound, new, free from decay, with all limbs trimmed
substantially flush with the body. They shall be substantially
straight throughout their length. . '

Wood braces shall be of .aterial equal to or better than
construction grade Douglas fir. They Ihall be pressure treated in
confo~nce with Haterial Specification 585. '

6. STEEL FENCE POSTS AND BRACES

Steel fence posts and braces shall conform to the requirements of
Federal Specification RR-F-221. Posts with punched tabs for
fastening the wires shall not be used.

591-1
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7.

8.

CONCRETE FENCE POSTS

Concrete fence posts Ihall be.anufactured to the specified
requirements of size, shape, and strength.

PANEL GATES

Panel gates shall be the specified types, lizes, and quality and
.hall include the nece••ary fittings. The fittings shall consist of
not le.s than two hinges and two latches or galvanized chains for
fastening. Latches ahall be of auch design that· a padlockaay be
used for locking. All fittings ahall be equivalent to the 'gate
aanufacturer'a atandard.

•

•

9. WIRE GATES

Wire gates shall be the type .hown on the draWings, constructed in
accor4ance with these specifications at the locations and to the
dimensions shown on the drawings. The materials ahallconform to
the kinds, grades, and sizes specified for new fence, and shall
include the necessary fittings and atays.

10. STAPLES

Staples used to fasten fence wire to wood posts ahall be 9-gage
galvanized wire with a minimum length of 1-1/2 inches for loft woods
and a .int-um length of one inch for close-grain hardwoods.

11. GALVANIZING

All iron and steel fencing materials, except as otherwise specified,
shall be zinc coated by the hot dip process, except that clips,
bolts, and other small hardware may be protected by
electrodeposited zinc or cadmium coating.

SCS-NEH-20 4/12/84
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OH-IRM 5/10/86

PLANNED

QUANTITY CALCULATIONS

in

Maricopa COUNTY, Arizona

Des i gnet- : jrnh
Date 01/01/80
J,:,b Nurnbet- 050

"

US Depat-trnent,of Agt-icultut-e
Soi I Cons,e~vation Service

Chec keto
Date

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

ft- S

,** E}-{CAVATION ** *-*, FILL *-*,
IUP Left Ri ght Off ..-CL CL Di st At-ea V(, lurne At"ea V(r I urne

Wi,' SS 55 ( ft) Sta ( f t ) (SqFt) (Cu.Yds) (SqFt) «(:u.Yds)I• :::: : 1 ''':- . 1 150.0 147+00 0.0 1.':'1.4"-- .
100 0.0 I 1. 16.7

1'-:' :3: 1 .:.. 1 1!:50. 0 146+00 0.0 4:;:. f,:,.::.. ._1.
100 0.0 :2:.'76 •4

12 ::::: 1 ''''.:1 • 1 14:::.0 145+00 0.0 42:.7"_I.
200 0.0 611 .4

12 ::::: 1 ::;: : l 144.0 14::::+00 0.0 47. :::
200 0.0 101:2:. 1

12 ::::: 1 :;: : 1 141.0 141+00 0.0 ":.0.4
200 0.0 1466.9

12 :::: : 1 :::: : 1 1::::7.0 1:39+00 0.0 62.4
200 , 0.0 1::: :::: 2: • ':;-J

12 :::1: "1 :::: : 1 134.0 1::.:7+00 0.0 4":;1. ':.'
200 0.0 '~'~46.7

12 ~:: 1 ,,":t • 1 1::::0·.0 1::::5+00 0.0 4::: .::::.-' .
200 0.0 25':'10. ,:::

12 3: 1 ~ .:' . 1 127.0 13::::+00 0.0 .44.5'-' .
200 0.0 ;r~ I:: '~J :::: • t)

12 ~:: 1 ::::: 1 123.0 1:;:1+00 0.0 ':37 Ii~:

200 0.0 :::: 1 :::::2: • 4
12 ~;: 1 :~: : 1 119.0 129+00 0.0 #CI.9

100 0.0 :;::;:·15. tS
1'-:' ~:: 1 ,,":.. 1 118.0 12:::+00 0.0 .47.2.::.. -' .

100 I 0.0 ::::fj::~::~ .0

• :;: : 1 :::: : 1 11 fS. 0 127+00 0.0 4::;: • 1
100 0.0 ::::-701 ..~

:;: : 1 :;:': 1 114.0 126+00 0.0 4'::1 1" .
100 0.0 ::::::::-77 • 1

12 ~: : 1 :;: : 1 112.0 125+00 0.0 45.5
100 0.0 , 404:;:. I)

12 ~: I 1 :~:: 1 110.(1 124+00 0.0 44.1
100 Oi.O 4;':~04.9.-. , .-', , ,-. ,~, , .. .-..-', ........, ,-.. .-, ',I, I I



:;: : 1 :.:::1110.0 122+(10
100

0.0
0.0

f. :.:,nt inued) 01/01/:::0 page ."":...::.;

I

** E}-{CAVAT ION ** "** FILL *,*,
TOP Left Ri ght Off-CL CL Di st At- ea V0:' I uroe At-ea, V':' I urne

!JJ i dth 88 88 ( f t) 8ta (ft) (8qFt) (Cu.Yds) (8qFt) (Cu.Yds)

1 :;:-~ .':! • 1 :::: : 1 110.0 Off-CL 0.0 -0::::.7'-' .
100 0.0 47

M

l:::: .. ::::
1'" 3: 1 :3 : 1 110.0 120+00 0.0 75.7,0::..

100 0.0 ei(l16.6
t;;~ 3: 1 3: 1 110.0 119+00 0.0 ' 52.13

0.0
" ,

e;:3::::4.100 1
1;,: 3: 1 :3 : 1 110.0 118+00 0.0 liE:.,.:.

100 0.0 5(':',:~:4. 2
1 ;.~ '? 1 :3 : 1 110.0 117+00 0.0 4:3.4"-' .

100 0.0 5:::: 1 :~: • 2:
1 ;:~: :3 ; 1 :::: : 1 120.0 116+1)1) 0.0 5:3.2:

76 (1.(1 5'::1(':'0.6
1. ;,-: ::;: : 1 :;: :1 120.0 115+24 0.0 51 .5

124 0.0 1~.1 :=::=:: •.2
1. :2: :~: : 1 :::: : 1 55.0 114+00 0.0 45.'5

101 0.0 6290.7
12 :;: : 1 :~: : 1 10.0 112+99 (l.0 12.0

,
•

•
l' \
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PLANNED

QUANTITY CALCULATIONS

pt"epa.t-ed fOt"

'S a. 0:::1 o::J e

in

Designet- :
Date
J(.b Numbet-

MARICOPA COUNTY, Arizona

Checket-, nm52z?~~
',',' -~-;-/f7"'-'--'--'Da t e" . _~_A _

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

c ':' I I ec t (, t-

*-*. E><CAVATION ·IHIl·

TOP Left F~ i ~3 h t O·ff·-CL eL. l) i st At-ea Vo I urnE:'
~,~ i dth E~~:)

r", r", ( ft ) Sta. ( ft ) (SqFt ) ( Cu. Yds ),:Ow":::'

1,Z ~- 1 ~5 ~ 1 42:. (> ;~:6+00 0.0'M" :
100 42 '::'· '-'

1 .-:.
F.:i : 1 !=:: " 1 41 .0 ;~:!::j+OO 2::~: " 1~. •...;.R

•
100 1::::'S u '~J

r5 : :1. r:~ : 1 40. 0 :?4+00 ;~:7 • 7
100 2'72:" ::::

1 ~:: 5: 1 ~:i : 1. ::~:';i II () :::::::+00 4f5.4-
100 44::: • '7

j .-:. ei : 1 r:; ~ 1 :~:S) 0 22+00 41~J. I~J.~,

100 IS;;;:0 .4-
12 ~; : 1 t:i ~ 1 :~:;: :::: II 0 ~~: 1+00 42 '::'.'-'

100 7'~"7 · IS
U~ 5: J. f5 : 1 40. (I ~~O+OO 52. ::::

100 '~I ~::~ :~: • is
" .":. 5: 1 F.:i: j, EiC) tI 0 1 '::'-H)O ::.: :1. 4.I.'::'. .

100 1077 ·(::.
1,2: 5: 1 !:;:;: 1 f50 .0 1:::+00 ···or_- I=:

.:.' ....1. '_'

100 121:::.2
12 5: 1. f5 : 1 50.0 17+00 40.4

~*. FILL *->.i
,.A.r- e a. V (0 I uro('!.,

. ~t:; qF t ) ( Cu. Y d s )

103.1';'
~~: {r • t4.

·2:~5 .. (S
2"(7. -1

J.f5.4

1Ll

1 L 1

4::;::::::.1

·1:3.0
~:i40. 7

12.4

~ .. ...•
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US De ~, a t- t rtle 1", t (I f A::.1 t- i c: u I t u t' e

S 0 i I (:"':'.\1 S e t- vat i (I 1", b e t- vic c,:-

PLANNED

QUANTITY CALCULATIONS

S :at. 0::::1 .:::1 E:'?'

in

MARICOPA COUNTY, Arizona

,
1'1 vlrcf!

Checked',
Da.te

---------..... _.. _._._.......
-- .. _ .•M~ __ .....

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

co II E-ctOt-

TOF' Le f t r.:;: ! :3 h t Off--Ct.
I...~ i d th E~S E;S ( ft )

1 .~:. 1=" · :l. r:; ·• 40 0,- ....1· · J, ·
..../. I:::' ·1 ti : 1 4''''' 5I '-' · . .::,. ·

• 1=' : l ~:i : 1 4!,::i 0,..J ·
12: F : 1 ti ·1 r::iO 0'-' ·
1 ;~ 5 : l f5 : 1 tiO ·0

1 .-;.

"'" : 1 f5 1. 40 (>.::" '-' · ·
12 F:' . 1. f::; 1 40. 0....1 . ·

CL Di ~:, t
Sta, ( ft )

:;:5+00
100

34+00
100

::;::3+00
100

::':;;::+00
100

::;::1+00
100

:~::O+OO

100
29+00

** EXCAVATION **
At"ea V,) I urne

(SqFt) (Cu.Yds)

43.4
22. ()

14f,5.0

bO • f,i

4,,~,. :::
(':':3·4.4

37.0

fi:?,: • 1.

. ~\."

.jE'-lE' FILL, .jl'-lE

A t- E' 01, V 0 I urn E-

~SqFt) (Cu.Yds)

1::::(':'.2:
.M;""" '_'1

L:. ':-';t •.:.'

2~~r5. ()

2:'71'=.• 2:
::::.0

IS. ::::

:~: 2 :~: . :~:

,s. t:

1..0
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Date 01/01/80
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(Ji-IRM 5/10/86
US Departmen~of Agriculture

Soil ConsefvationService

PLANNED

QUANTITY CALCULATIONS

sa..dd eo

in

.,), . ,i._

MARICOPA COUNTY, Arizona

Des i gnet- : jrnh
Date 01/01/80
Job Number Ole.

Checket
Date -.;;,.;.;.--_ ....._----_ .._--

****************************************************-Jl'**************-*,******-*,-11,***

4:3+50 to 4::;:+00

** E}'{CAVAT I ON ** ** FILL **
fUP Left Ri 8 ht Off-CL CL Di st At-ea V':' I urne Area Vo I urne

Wi "
' ' S8 S8 ( f t ) Sta, ( f t ) (SqFt) (Cu.Yds) (SqFt) (Cu.Yds)

It 5: 1 ~5 : 1 45.0 48+00 2.0 t=: I=. .'._~._I .1;.,

100 4'';:' .-, I 164. :~:.:;.. ••;j

12 5: 1 F' 1 !:50.0 47+00 20.9 .:~:~:" :2:._1 :

100 1/':.:3.7 25(5. E:
1'';:' 5: 1 5: l. 50.0 46+00 44.7 1, is • ::::"-

100 ::::2::: • t) :315.0
12 5: 1 5: 1 45.0 45+00 44. 1 14. e.

100 490.9 :3::::(:- • 2
12 5: 1 5: 1 4~:. (I 44+00 4:~: • '~J ?::::. ::::

50 5'':':3.2: 424.5
1'-:' 5: 1 5: 1 44.0 4:~:+50 :31

';' • I:" 17.60::..

•
,

1 ,
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US Depaxtrrreht of. A~Jt- i cui tun::
SI) i let) r-is e \,- vat ion S e ,,- vic !:~

PLANNED

QUANTITY CALCULATIONS

sadd OS!'

,j n

MARICOPA COUNTY, Arizona

Des i grlet- : jrnh
Date 01/01/80
Job Nurnbet- 012 I n(~tI

~tJ v

Checket
Da.te

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

, ;JP Left r.: i ght Of f'-CLI

Wi dth SE: ~3E; ( ft )

1'-:' F" : 1. f::; : 1. 46 0.::.. ....1 ·
~ ::::. 5 : 1 F" : 1. 47 0_. .~.I ·I• 5 : 1. f5 : 1 4';J ·0

12: 5 ·1 f5 : 1. ~50 ·0

12 !5 ·1. !::; : 1. ~j 1. ()· ·
12: 5 ·1 f5 : 1. f52 0· ·
1. :~ 5 : 1. 5 : 1. 5:::~ ·0

1'-:' 1=' : 1. ~:i : 1 46 0L.:.. ....' ·

CL Di s'l.;

Sta ( f t )

,=;';1+00

100
58+00

100
,=i7+00

100
56+00

100
5~)+00

100
r::;4+00

100
53+00

100
52:+00

** EXCAVATION **
At-ea \jolurne

(SqFt) (Cu.Yds)

124.2
:-;:7.4

('~71 .6
42.2:

414.,S
::::Ei II ()

54::::. ()

6'77.4
::=:::::. :~:

15.9

'*'1'<' F I L_L *,~,

'At-ea, VI) I urn~~

~SqFt) (Cu.Yds)
1~:

2:1.9

2:2.7'
14:;::.4

1. ::;: • 1
;:;:::;::1.0

:~:79. 1
2:~: • '~i

'.. "" ::;:::::.: • 1

:,"

"':'<'



.'" ",1,.1 .' ..... '._ US Departme~t of Agriculture
Soi I Con~·.~t"vation Ser'vicr-:,
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•
PLANNED

QUANTITY CALCULATIONS

P t- epa t- e d f (, t-

in

MARICOPA COUNTY, Arizona

Des i grlet- :' Jmh
Date 01/01/80
J,:,b Numbet- 011

Chec ke t

Date
-_._------_._.--_.•..

"J,'

**************************************************************~****************'.:....

co II ectot-

'IH~' D<CAVAT I C)N **. 'l!.-I(. FILL -l!' ·K·

TOP Left; F\ i :]ht ()ff--CL CL D i s t At"ea ·Vo I ume At"e a. V,) I urne

Wi dth [lS E3E; ( ft ) E:~t a ( ft ) ( SqFt ) ( ell a Ycls ) CE;qFt ) ( ell a Yd S )

,,
12: t~ a < ~:; : 1 1:',0 <) 7'::::+00 ::':7 .-:. ::.: 1 7'

· J. · a Go. a

100 1 1'-' !5 101 or...:' a a

~i ·,I 1= : ], ,.::.2: (> 7"7+00 24 :l.
''';''-1 2

a J. '-' a a
..:.:.,; ..:,'.

• 100 1 ·:'u.\- a ;2: 1 :::::~: ·~5

5 : 1 ~5 : 1. ,S2: 0 76+00 i';::' "" 21 0· ·'-' ·
100 ~~55

,"', 21~t:3
•• ..1

a I::' · .':1

12: 1" : 1. fS : 1. 62 0 -i'f5+00 1 :~:: ::;: 2:2 1....' · · a

100 :~:::::() ·'7 :~::'f' t~ ·~::

12 1=' ·1 1=' : 1 f52 0 -'4+00 2/.:' (S ::,::::: 4._' · ....1 .,. · · ·
100 42:::: ,''', 4:::: 1 ~5·1::1 ·

-I,''':' 5 : 1 f.::; : :I. 1=' -" 0 7'3+00 •..:··..·1 IS 1····' '~)

j. a::.. ._1 f a .::.. ..:' · 1::1 a

100 52::::: ·2: 6'71 ·(.:.

12 5 : 1 f5 1. f;i(i 0 72+00
....,."":. :=: ::;:::: :;::

· a ..:.a::.. · ·
100 (':.71 a ::;: ::::::.4- ·1

12 5 ·1 f5 · 1 t:iO 0 71+00 44 ::: :::: 1 0· · .1, a a ·
100 ::::::::2 ·::: ':'J:::::::: ·1

12 5 ·1 5 · 1. !'50 0 70+00 4'-::' 2
\:;

2~S 5· · · ... · ·
100 1020 ,-. 10i" 1 · s~·1:_

1'-::' 5: 1 ~5 a 1 ~iO. 0 69+(10 59 :::: "
'. 19. 4

-- · ·
100 124';:' • 1 I 1 14";;1 0(', ·

1'-::' 5: 1 5 : ], 50 0 6::::+00 <:.4 0
, 22 'S

0:.- · · I ·
200 1591 ·1 1::::92 ·~:~

12 5: 1 t; : 1 4(':' 0 66+00 2:=: • 4
, ....

42 9· ·
100 1720 2 153'7 ,''',· ·I:::'

12 5 ·1 "" : 1. 46 0 65+00 41 :;: '-IF=: .-,
· ....1 a · '':'·N.I ·':'

100 1'?06 ·7 .:.;: 164:2: ·0

1'':'- 5: 1. f5 : 1. 47 0 64+00 59 4 20 "':'
0:.- · · a ._'

100 2052 a 1 176';:1. (I

• .N.:. 5 : 1 f::i : 1 4"':' 0 63+00 F) 1 I 4:::: 1- ••_1 · .' · , a

100 2;2:5::;: ·1 1:::(,:.::: ·4

!:i ·1 1=' .1 ~:; 1 0 (:"2+00 '~/2 1 F IS· ._' a · · '-' ·



I•
US Departm~nt of Agriculture

Soi I Co~~ervation Service
""j.'

,I.

PLANNED

QUANTITY CALCULATIONS

s :a.. .::1 .::1 e

in

Mat-icopa COUNTY, Arizona
• ,'~<

Des i ~Jnet" :
Date
J(,b Numbet-

01/01/:::0
026

Chec keto'. _.._-_ _--_ ,,_ _ .
Date

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

E)-::C.p, VAT Im\1 '!E"lE, r" J L.L'lE-* ,~, 'j(' .. ,lE"j(-

TC:~:- Le f t: F~ I 9 f'Ii; Of f -.. CL eL. D i s· t- At" e <:1. \,1 (1 I woe ,1\ t- f'.' cl V(I I WOE'
d .' h ~:3 ~:3 C'C: ( ft ) St a ( ft ) ( !3qFt ) ( (" Y(is ) C:::;qF: t ) ( Cu Yds. )'" ....J ....: ,",l1 . .
1 ;;~ !:5 ;; 1 !::~ : 1 t::i::-::: ·0 94+00 43 ·9 60 (;.

1.00 1. l;;'() " 1 ::~:'~)
....,·"'\' ·.:.'

~:::; : 1 f::~ : 1 t.:'(:: 0 93+00 F.5:::: ';' 14 -r
'" · · · i

• 1. 00 4~~::: ·I 1. 7'4 ·7'
5 : 1 !::i .~ 1 ~:.:::: 0 ';'2:-I"(i() I.:,I~) '7 4 l:i" · " ·

100 649 ·4 1. 94 " 7'
1 :;~ !::i : 1 15 : 1 67 0 '~) :I. +00 1 4-~:1 5 6 4· " · ·

1. 00 :::::~: 1 ·4 ~:::::-::~~ · :::.:
1 :2: "", 1 f::) · 1 tS(:, 0 ':;'0+00 4'::- :::: 1 :3 ';:)'" · · 1_.' · ·:I, 00 9 !',::i"l 1

,. ::::2() .~)· , ·'1 ..:.. 5 , i ~5 : 1 '::I() ·0 :::f"iJ-I"()() 19 (1 ::::4 ()· ,

:1.00 :l.0!'52 ·7' 444 · :I.
, :;:~ !5 : 1 !:~i · 1 60 ·(:, ::: :::: .~". (> 0 ::::;;:-:: ·l~1 ::::;2: · .~.

100
,

1 191 4 !:i42: 4· ·1 ;::~ !5 : 1 f::i : i !:i!:5 ·0 ::::'7+00 4;~~ ·:3 ;2:0 · ~'~
0'

J. (J(J 13(A 2: '. 1:'1 1 -::. 1· ,;... ·11..'":. !5 ·1 1"-" ·1 t.:i~5 0 ;:::(':'+00 !'51 1 1 '7 2.:l. .::.. · '-' · · · '.. ·
100 15~:O .7 t..~f:=:2 ·::;::

1 .'-:.
'"" ·1 f5 : 1 !SO 0 :::5+00 ::=::::: :::: ,2:0 7,::.. '-' · · · ·100 1c.·~5 "'" 7'59 ( )·'-' · "

1 ;2: 5 ·1 5 : 1 50 ·0 :::4+00 50 1 ~:::O 7· · ·100 1:=:';"'4 ·0 ~) :~:.~: ·t:;
1 :2: 5: 1 '"" : 1 49 0 :::3+00 57 1 .7(:.- ~=:'-' · · ·100 2041 ·:::: I 1 1 ~~';) ·(>
t ;2: 5 ·1 5 ·1 50 0 82+00 22 7 25 I='· · · · ·'-'

100 2()E:~:·':.' .. , 1r::;44 ·4
1 2: I=' : 1 5 ·1 45 (> 81 +00 0 0 ;';l l ;J:::: ::::'-' · · · ·

100 21 Oei ·7 ~~OO~:: ·0
!5 =1 !~5 : 1 (':'0 ·0 :::0+00 1 1 :::: 4-=- '':'· '-' · ....'.,: 100 2: :I. 7~~ •4 ~~: 102:: ·'::~I

r:i : 1 !5 : 1 'SI~J ·0 7'~/+00 24 ·:2: (~1 ·~~

100 2:~~:::1 ·is ~:: 172 ·"1
1 ;;:~ f5 ·1 ~:i : 1 IS 1 0 7:;::+00 :34 7 ·'~I 1 5· · · .':1 ·



US Department of Asriculture
50i I Conservation Service

PLANNED .'.

QUANTITY CALCULATIONS

Pt" epa t- e d f' Cit-

in,

MARICOPA COUNTY, Arizona

Des i gnet" : jmh
Date 01/01/80
Job Nurnbet- 017

Checket
Da:te

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

17

rop left Right Off-CL
Width S8 58 Cft)

CL
Stet

Di st
( f t )

** EXCAVATION **
A. t" e a. V (I I Urnl'?

(~3qF:·t) (ClI.Yds)

**. FILL.. *..*
A. t- e a, VI) , U rrl f:)

:( ~;qF t: ) (ell. Y d s )

200
I,:.., '5: 1. 114+00 4!5. ;?

.'• '5 : 1

[:; : 1. !5 .. J 60 0

11 ;2:+00

111+00

200

100
(:"4.4

::~: 'S :::: • fS

1.6.0
100 1072:.0

'j .:;. '5" 1 110+00

'5: 1 109+00
100

r5;;~. 2:
7'06.5

!5: 1 '5 : 1 ~s:::: .0 10:;::+00
100 1:;':2:1.4

0.0 .. 7;;:::. (>

100 1465.3 1147'.4
1 ;::::

:I ;::~

!5: 1

!:'! : 1

1(>'7+00

106+00
100

'7'7.7
1(::""7'0.2:

:~:r5 n!5

4:;::.4

1.2 5: 1 ~.5: 1 60. (I 105+00
100 17::::4. 1

1 . IS
14:;::0.4

47.4

'j. :::~ 5: 1 5:1 65.0 I 104+00
100

1:~:. 4
1761.7 : ..

15.7

:I :::~

I :;~

5: 1

5: 1

'5:1 60.0

!5: 1 60.0

10::::+00

102+00

1,00

100

..,..=. r=:
':'-1_1. ,_I

(S4.5

,.' 2:5.7
2011.:;:

11 .!::;

1/:"74.0

5: 1 t;: 1 60.0 101+00
100

(SO;;>. 4 ::::2:.5
t :::: 2: 4· • ::.:

17.6
25()::::.7 1917.0

1972.0

2()5::::.4
12. 1

34.r:::.I"

71.9

'S5. :;:
100

100

100

9:;::+00

100+00

~3 : 1. 6'::; • (I

r::i : 1. (~.:::: • 0

!5: 1. 60.0f5: 1

5: 1

!:;: 1

:I ;?

1.2

•
1::::: 5: 1 ~5: 1 f5:::. ()

100
0.4

::':010. :~: 2:194.7'

5: 1
100

51. :::
::~: 107 • 0

I ;



17 (continued) 01/01/80

3280.0 :. 2465.(:)

44. 1 60.4

41.6 2:5.1

I:: I 1_1._ .~: K

V(t I woe
(C:u.Yds)

·lHt·

.···AI·ea
<~3qFt )

** EXCAVATION **
At-ea V,) I ume

(SqFt) (Cu.Yds)

100

100

Dlst
( f t )

CL
8ta

95+00

94+00

"'''-IF' Left F( i ght Off·-CL• h 88 S~3 ( ft )

\

12: 5: 1 5: 1. (~I :z~ .0

1 :::~ 5 :. 1 E; : 1 5:::. ()

• "

•



US Depa t- t rn E!n t 0 f A 8 t- i C lJ I t U t- p

Soi I Co~~ervation Service

PLANNED

QUANTITY CALCULATIONS

Pt" epa t- e d f ,:q"

-sa..dd e

in

MARICOPA COUNTY, At" i~pna.

Des i gf'let- : jrnh
Date 01/01/80
Job Numbet- OlE:

Checket"
Da.te

'lH' F IU" -j('-¥'

... At'ea V(olurn!:~

,<SqFt.:) (Cu.Yds;)

::':4 ·1 6-r ·4
14,':' I~:I ;':::-1'5 4·'...' ·4'-- 2: :::: 1 ::::'-' · ..
:3:~:1 ·1 51~)!:i .. 1

F.:i4 4 9 1 ....,· ·.:.'
4':-":1 2: 7::::;2: ~:~.,' '-' · ·:;:::,: .-;.

9 7'·.::.. ·i':' 19 •·,s :=:~54 · (;,

:~:5 (> II ~~: ';) .4· ,/ I

74:;: l':. I
t~)4:::: ::~:· I ·

:;:~~: ·(I 2: 1. ·~:j

:=:l~I() ·0 101'~1 ·7'
:3() ·';) 49 · ;~:

1. ():;::::: ·9 1 ~:~ r::il~) ·4
.~)~::: 7' 4 "7' f:· I ·1 :31~)5 IS I 1441 ,--· ·'-.'

72 9 f5:~:
..,.· · (

17::::0 ·:::: 1644 ·'~)

107 ·':.} 52 ·I~I

21 12 ·i'=' 1::::44 ·?:
S"J:=: ~' 54 .-.·'-' ·I:'

2471 ·:::: ;2003 ·(.

';-'5 4 ,-. 1. :;:· ..::. ·2.::3:35 ·':.) ~~ 1 ~")l~) · :~:

:1.01 ·2 52 ·::::
:~:2()3 .-.

;2::3;~~() ~:::·':' ..
97 5

.. ,
34 1.· ·

::::5::::7 2 I ;:~50'·1
....,· ....'

:J.(l9 l:i t': (:'15 .-::.· ·a:...
:;:f~/,.:.{.:. ·4 :2:",42: ·~::

':,JEi .":' t..~I::': 2:·....' ·42:5:2: '7 ~:~'~J:3:3 ~'-· ·.~)

59 ·~~: 40 ·0
451~/:::: .. 4 ::::01 2 ·:~~:

124 .. ::: :2 ·::::
!':::'O l':'3 7 ::::O~::(l I''''· , :-;.,

*¥ D<CAVAT I O~~ -*.-j(,

A t' e a V (0 I LI rn e
(SqF't) (Cu .. Yd~:,)

*******************************************************************************
{I\V ~"Y"\:f'tI 1 :~:
~ .r'~kV

: 1 '11"", L_(? f t ,'w,
:;Jht Off-CL. CL D i stI_II'· r\ ;

~J i dth [,f3 ~3~3 ( ft ) Stii ( ft )

12: OM':, r. 1 ~5 : :!. ~:i7' 0 1!'50+00 I...... . I

100

-
.'::. .~.:. " 1 ~~; : 1 54.0 149+00"..' .

100
::.: : 1 ~; : 1 F.:;·;i.O 14:::+00

100
1~~ :;:: : 1. f5 : i. 64.0 147+00

100
lZ :~:: : 1, F5 : 1 !:i5. 0 146+00

100
L::: .-.:, .1 ~~ : 1 ,-~..~) .() 1,4f5+00......

100
12: ''";:1. 1 ·~5 ~ 1. :~;() .. (l 144+00....1.

100
1'-;:' :~: : 1 !'5 : 1, ,-,.-. 0 14::::+00.:.., 1::'1=••

100
12 :3 : 1 !:i : 1 ::::7' .0 142+00

100
12 ~: : 1 t:; : 1 :!::4. () 141+00

100
12 :~: :.l 5: 1, ::::5. () 140+00

100
1'-;:' :3 : 1 5: 1 :=;~:; • () 1:;:9+00"-

100
12 .-:. .1 5: 1 E:2 II () 1:;:::::+00~. .

100
12 :;: : 1 5: 1 :::5. () 1.::::7+00

100(e Z: ::.: : 1 ti : 1 -19.0 1:;:6+00
100

.-:' . 'I
"'" 1 7SI .0 1.::':5+00,_, If ., '-' :

100
12: :~:': 1 ~:; : 1, :::;;~ .() 134+00

100
1.2 5: 1 7'5. 0 :I, :;::;:+00

100



:1. :::: ( c c,nt i rill e d ) 01/01/80 page ,-:.
.::...

** E>-{CAVAT ION *'1<:' ·JI:··K· FIL.L ·IlK

TOF' .. i ght Off-CL CL Di st At- e a. Ve, I urne At-ea Ve, I lime,
h 88 58 ( ft) Sta ( ft) (SqFt) (C:u.Yds ) ,( SqF·t ) (Cu •Yd s. )• I. :;~ :~: : 1 5: 1 71 • 0 Off-CL 12';J • 1 1 1=.....1

100 552C:,.7 I ..
:~:0::::4. I:",

1 ::::: :.:: : 1 f:) : 1 67.0 1:::: 1+(H) 120.9 5. I~I

100 51~14::': • :::: ::':O':'J 1 • I'::,
1 ::~ :::: : 1 5: 1 67.0 1:30+00 104.:~: 24 .'~

100 6277.4 :~: 1':i ::;: • 0
I :::~ :3 : 1 5: 1 62.() 12':;J+OO 75.';:1 10. '~

100 c,4E:~:. CI ::':2:4·5. ::::
1 ;~~ 3: 1 5' 1 63.0 128+00 '':01=: I=: :3/;, • 2.... ..;.t._,. w

"7'""'-' 7~ .".
100 1;.. ":-":'. I :~:344. :~:

:1. ;~~ 5: 1 1':.:3. () 127+00 91~J. IE. 17.2

•

i. ,



OO-IRM 5/10/86
U8 Departmen~ of Agriculture

80i I Conse~vation Service

PLANNED

QUANTITY CALCULATIONS

sa.dd eo

Maricopa COUNTY, Arizona

Desisnet- : Jmh
Date 01/01/80

Job Numbet- 027

Checket
Date

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

155+00 to 157+00

fOP Left Right Off-CL
Wi" 88 88 ( f t )

I• 5: 1. 5: 1 ..,:::: .()

12 5: 1 5: 1 72.0

1'-:' F.:i: 1 5: 1 70.00::..

•

CL
8ta

157+00

156+00

155+00

Di st
(ft)

100

100

** EXCAVATION **
At-ea V':' I uroe

(8qFt) (Cu.Yds)

11(':'.7

0.0

, I

I' : !

'.;"

** FILL. **
At-ea Vo I urne

(SqFt) (Cu.Yds)

)0.0
171 . :;::

.·~2. :::
41 ::::.4

4-'.7'



•
OH-IRM 5/10/86

US Departme~t:of Agriculture
S 0 i I CI) ns:e t- vat ion Set· vic e

PLANNED

QUANTITY CALCULATIONS

sa.dd e

in

MARICOPA COUNTY, Arizona

Des i snet- : jrntl
Date 01/01/80
Job Nurnbet- 019

Checket
Da.te

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

157+00 t,:, 177+00

** D(CAVATION ** -11,* FILL **
lOP Left Ri ght Off--CL. CL Di st At-ea Vo I uroe Area VI) I urne

~.
S8 S8 ( f't) Sta. ( f t ) (SqFt) (Cu.Yds) (SI~Ft ) (Cu.Yds)

5: 1 5: 1 IS:::: • () :1.77+00 1:::. ':'-' 15. :=:
100 9-' .5 120.0

12 5: 1 5: 1 72.0 17<:.+00 ~:::::. ::: 49.0
100 :~:2:5 • 1;1 217.2

12 5: 1 ~5 : 1 7:-':':.0 175+00 ::::':'J • "IS '-1 I=:.':1.0_'

100 '~I'S() • 1 ~~:2:'7 • 9
1'-:' 5: 1 5: 1 ,51;; • () 174+00 ';:Jl) • 9 2.2.::..

100 ·~J5::::.7 2'~,7 .'S
1'''' 5: 1 5: 1 1':'5.0 17:-':':+00 67.7 ·f';i.2.:.. 1

100 116:3.9 :~:54 • 1
1'-:' 5: 1 5: 1 1':'5.0 172+00 45. ::: 2:7.5.::..

100 1261 • IS !:;'72.0
12 5: 1 5: 1 (':'5. () 171+00 6.9 90.2

100 1:34:3.9 761 • IS
1'-;' 5: 1 5: 1 77.0 17(1+(10 :~:7 .5 12.2:~

100 1475.0 .' 90:::: .4
1~: 5: 1 5: 1 75.0 169+00 --..-. .-. ·~.4 .~:..:...:- ..:.-

100 1572.0 10::::6. 1.
12 5: 1 5: 1 70.0 168+00 19. 1 34.~:

100 1646. t? ll~ ':.' (~I • ::::

12 5: 1 5: 1 70.0 167+00 21 .4 79.5
100 1753.0/, 15()tS. ::;: ./

12 5: 1 5: 1 72.0 1/':'6+00 ::::5. ':'1 ~~:::: .';'

• 100 1920.0 1. ':'-7::::. is
5: 1. 5: 1 7::::.0 165+00 54.2: "1=:'-' .-,

100 2100.1
~-..~:':' - ::

1::::2'7 • 2~

1,"- 5: 1 5: 1 75.0 164+00 4~:.() ·i~l .4
1(l0 225/S .:::: 1::;:1;:/:3 • 'S

12 5: 1 5: 1 75.0 1/'=.3+00 41 .~: 1.4.4
100 2:~:(':':3 • :=: 1960'. 1

12 5: 1 5: 1 75.0 1/':'2+00 1';1.5 211 1='• ,_I

.-:.
..... , .. .;... ,



•
o.t"':~~eeee~~ o~~~JJJ"'J:r_., .:% .....:7••o.(.(,( •• (. L L ~ ~ u U U J (J •.J _)., ,) ~J _Jr ~." . r Jt••o.(.~ ~ I •• ( ~ ~ •.~." \.~ ..u U '-> ~ LJ. ~ ~~ oJ -_J oo:J~.. J,:,.~ )"••
•• <.. L (I •• ,.. (: \..: '-" U () 0 u U ~ :J _1 ,),,),,) ,J .) ~.o.(.t ~ 0 C. C L ~ ~ J () 0 U U J. :.> ;.:> ~') :) ~), »)./) ,.l.••
... (; (". C • .~~L l ~ l) 0 ~J U 0 ~ :) :) :) ~) ~) ) ) ..l _1,••

o • ( l: 0 •• c ,.' L () 0 U J () () ~) (.) ,.) : J _) ~) .) .J '.) ~ ) ••
.•• C C C C'" C ~ J d ~) (J JJ ~ J J J J J J ,) J j' _J....

•
100

... ~ " · J, ....' 0 •. , ....' . "'..

j 2: L"';' ·1 t'i ~ 1 7:: 0~ . f · .
J. I.. ' .:•• \_'",..,

100
1.60+00

...... II f

'.::.::: II 2:
2';'73.7'

....,'

.' .
11.'",7 ..., '

) to 177+00 (continued) 01/01/80

US Depat-trnent of ASt' i cu I tu"£'
S (, i I Con set' v aJ i Co r, rj L i '. " .,.

I ** EXCAVATION **
Dist Area Volume
(ft) (SqFt) (Cu.Yds)

2.~':+~" .(,

14',.7

5,S ~':2
'.)

... ,w. FILL .,
At· e a V0:' I L: rq

( 5 q F t ) ( Cu. y ,j

4:7
3175.1

85.4

42.5

100

100

I'OP L.eft: Right Of f -C,L CL
: h 58 88 ( f t) 5ta

I :2: 5: 1. 5: 1. 74.0 Off-CL

1 ;2: 5: 1. 5: 1. 67.0 158+00

i;2: ~5: 1. 5: 1 75.0 157+00
OO-IRrt 5/10/86

• CROSS-SECTION DATA

saddle



,',

OH-IRM 5/10/86

•
US Depar~ment of!Agriculture

Soi I Conssrvation!Service

PLANNED

QUANTITY CALCULATIONS

prepat-ed fot"

sa...:::1 .::1 eo

in

MARICOPA COUNTY, ARIZONA

Designet-!: jroh
Date : 01/01/:;:1!)
Job Nurnbet-I020

Check~r! _

Date

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

20

7f.::'.6

92.7'
200.6

12: • 1
10!:;. -r

45.0

4'-!<:' FILL +H~

A t- e a. Ij ,) I urn (;)
(E)qF',\::) (Cu.Yds)

-f'
,,\

105.5

** EXCAVATION **
A t" e a V c, I urn e

(SqFt) (Cu.Yds) '··1.:
• 'j,

100 ,

100

D i st
( f t )

CL
Sta

1::::::;:+00

1:::4+00

1::::<::+00

Tor:' Le f t I~ i :]ht Off-CL
j}~ i dth ~3F; SF; ( ft )

12 5 ·1 ~5 : 1 on:; ·0·• 12 5 ·1 r:; : 1 I..:.ti (>· J ·
12 1= ·1 ~:i .1 ::~2: 0..J · ·

•
.;-::'.



(IH-IRM 5/10/86
US Department of Agriculture

Soi I Conse~vation Service

PLANNED

QUANTITY CALCULATIONS

s:a..dd eo

in

MARICOPA COUNTY, Arizona

Des i :3net- : jmh
Date 01/01/80
Job Numbet- 021

Checket
Date

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

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

190+00 tel 209+00

** E}{CA VATI ON *-11' -11'* FILL **,
I UP Left H i :3 h t CH f--CL CL Di st At"ea Vo I ume Area, Vo I urne

,,~ " SS SS ( ft ) Sta ( ft) (SqFt ) (Cu.Yds ) (SqFt ) (Cu.Yds )

• 5: 1 5: 1 70.0 209+00 51 .0 44. Ei
100 I 17:::.4 ;;~: 1 1 • '~iI

12 5: 1 5: 1 70.0 20:;::+00 45.4 ISI~J ,. I:'}
100 :::::~:2 • 1 461.0

12 5: 1 5: 1 75.0 207+00 :;:7./':- lE,7 • ~=:

100 5:~:() • 1 6!50. 1.
1'-:' F' 1 5: 1. ::::0.0 206+00 <::,9.4 ~:1 .0.::.. ._' :

100 ::: 1is. ::: 74::::.::;::
12 5: 1 F' 1 :;::5. () 205+00 :=H5.4 22.0._1 :

100 '::)'75.0 71~/() • :~:

1'-:' 5: 1 c~ : 1. :::0.0 204+00 0.0 0.7.::..

100 1 ():~:I:". 2 ,.~) ()7 • :::::
12 5: 1 5: 1 ::::0.0 20~:+00 ::::~:. () ~,,2. ::::

100 1100.0 1::::01 .:;:
1'-:' 5: 1 5: 1 93'.0 202+00 1 .4 149.7.::..

100 1102.6 1944.4
12 5: 1 5: 1 90.0 201+00 0.0 1'::)-' • 6

100 1 124.'? 24::::f.5 • 4
12 5: 1 5: 1 90.0 200+00 12.0 ';',7.5

100 12:3:3.8 I 2,~,:3:3 • ~~

12 5: 1 5: 1 90.0 19';'+00 49.5 ~:I;J. ::::
100 146:3.6 211::::. 1.

12 5: 1 5: 1 ::::5. () 198+00 71 ,-, :;:t.:l • 2:• ,=.
100 1724.5 21~J:~:~~ • ()

• 5: 1 5: 1 ::;:(). () 197+00 ~.':'J • 1 , 49 • (~.
100 1907.0 :::: 1()2.~:

5: 1 5: 1 ::: 1 .0 196+00 2';-1.'5 .42."::::
100 20:31 .:::: :::7::2:45. ::;::

1'-:;' 5: 1 5: 1 :::0.0 19f.:;+00 :37 • t~, :~:4 •.~)....
100 2~~46. (J .:. 'j 1=' .:- F-":"

._' ....1 ••'._' .....1

12 5: 1 5: 1 :::0.0 194+00 7:::.4 2:~:. 5
100 ';::4:2::::: 1 l.::t

I ,



12: 5: 1 f:i: 1 ::::() • () 192+00
lUO

100

2:::7:3. !:;i

::::1 97.1
21 . f:::

3~jOO. 4

::::57!5.1.

1. ) to 2:09+00 ( c (, n tin ue d) 01/01/:::0

TOP Left Right Off-CL CL Di st
;,J i d th 88 58 ( ft) 8ta (ft)

12: 5: 1 5: 1 :::0.0 Off-CL
100

1:2: 5: 1 5: 1 78.0 1';:'0+00

•
i I

** EHCAVATION *.11-
At"ea Vo I uroe

(8qFt) (Cu.Yds)

90.4
3467.7

55.7'

*·If
At- ea
(81~Ft )

.'
. ::::5.4

pagt:! 2:

FILL ~"II-

Ve, I uroe
(Cu.Yds)

~:{~,75. 1



I•
OO-IRM 5/10/86

PLANNED

QUANTITY CALCULATIONS

sadd eo

in

Maricopa COUNTY, Arizona

Des i gnet- : jmh
Date 01/01/80
Jc.b Nurnber" 022

US Department of Agriculture
Sol I Conservation Service

Checket
Date

****************************************************************~**************
\'."

226+00 to 2::::2+00

** E><CAVATION **
l'eJP Left R i ght Off-CL CL Di st At-ea VCI I urne

Wi SS 53 Cft ) Sta ( ft ) (SqFt) (Cu.Yds)
I

• 2: 1 5: 1 27.0 2:~:2+()() 22.4
100 :=:7. 1

10 .-::;.. 1 5: 1 27.0 2::::1+00 24.IS....
1';"1=: 177.2...._1

10 2: 1 !:i : 1. 2::::. t) 229+75 14. ::::
75 212.5

10 2: 1 5: 1 2::~:. () 229+00 1 1 .1
100 2/':'::::. ()

10 2: 1 5: 1. 26.0 22::::+00 1:::: .. ::::
100 :;:51 .2

10 2: 1 5: 1 2::::. () 227+00 2,S. 1
100 440.2

10 2: 1 5: 1 27.0 226+00 21 • I~

** FILL -ll,*
At-ea, Vo I ume

(S4Ft) (Cu.Yds)

16.7'
17!5.1.

:37(':'.2

44::::.1.

is'' •7

'.;'; I



(IHRM 5/10/86

PLANNED

QUANTITY CALCULATIONS

sa.dd eo

in

Maricopa COUNTY, Arizona

:,0' .•

US Department of Agriculture
Soi I Cons_rvation Service

Des i gnet- : jmh
Date 01/01/80
J (I b Numb e t- 02::::

Chec ket
Date ._---_ ...._-_.__ ..__....._-..

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

2::::7+15 to 24::::+00

1 ** E),{CAVATION **I

TOP Left Ri sht Off-CL CL Di st At-ea Volume
Wi'- -- se- SS ( ft ) Sta (ft) ( SqFt> (Cu.Yds)

f
,J

• 5: 1 5: 1. :~:5" (> 24::::+00 54.0
100 2::::1 if ::::

1--:- 5: 1 5: 1. 40.0 242+00 I:'-J:::: " 2:.::..

100 1 60:;:.0
1"- 5: 1. 5: 1. (:.1 .0 241+00 75. ::::"-

100 '~/2:7 ~ ::::
1"- 5: 1 5: 1 7::::" () 1 240+00 ':'/'~J " ::::"-

100 12/S:::: • 1
12 5: 1 5: 1. 105.0 2::::'~J+00 ::::1 .5

100 1500.1
12 5: 1 5: 1 144.0 2:~::::+()() 4'::.• 5

50 154:::: • 1
12 5: 1 5: 1. 170.0 2~:7+5() 0.0

** FILL **
At-ea Volume

(t;qFt) (Cu.Yds)

. 5Ei. 7-

410.'':'
:;: 1 " ::::

651 .,S

"11" :::
127,S. (I

25.5

I I

I , 1
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JC UI't w...., .. "'""·..·~ J6..-6.004l1o

RiprBp

SECTION

,.B
.......

f
•
J,,

,I

I

t
I

oJ

btl
fr""• ,el'.

--..

NE\I W 0 A 8 E

INLET STATION FEET FEET ELEV. ELEV: FEET
1 11+50 UJ.0 2.0 1178.0 6'05 1171.5 -
2 20+50 ~.0 2.5 1176 •• Z. ;/.51161.' -
3 31+15 5.0 2.5 1167.5 y,' 1162.6 -
1 41+30 ~.0 2.0 1165.0 "I,r 1160.6 -
S 45+50 UJ.0 2.5 1164.5 ~,8 1159 . .7 -
6 51+00 10.0 2.5 1162.~3 Yo31158.0 -
7 61+00 10.0 2.5 1161.0 ~ 1156.0 -
8 69+00 10.0 2.5 1161.5 6.s 1155.0 -
9 72+00 50.0 2.5 1161."2- G,~115.,.1 -

11 88+50 5.0 2.5 , 1152 ..,/~ EJ.11116.5 -
11 92+00 5.0 2.5 115~.1 5.§) 1115~ 8 -
12 99+70 15.0 2.5 1150 .•Q6.11111.3 -
13 105+00 5.0 2.5 1150.,M'; ~\1113.2 -
11 112+00 10.0 2.5 1117.0 5., l11L 8 -
13 127+20 5.0 2.5 I11J1'A'Itl %'1-1138.8 1.0

16 135+75 5.0 2.5 1111. 0 't 1131.0 1.0

17 118+00 10.0 2.5 1135.5 7.';/ 1128.2 1.0

18 157+00 45.0 2.5 1132.; / 5;'11126.2 -
19 161+80 15.0 2.5 1130·_2 .!." 112".1 -
21 169+00 15.0 3.0 1129.~7$,11123.6 -
21 171+50 5.0 2.5 1127.0 i'r'-71122.3 -
22 183+00 10.0 2.5 1121.5 lit 1120.5 0.5
23 190+00 5.0 2.0 1123.5 '!.~ 1119.0 -
21 200+00 50.0 3.5 1121A1 ltI.q 111$.8 0.5
25 207+50 5.0 2.5 11~,~~.~ llis.l 1.0
26 218+00 5.0 2.5 1118.5 Is.! 1112.8 -
27 231+50 5.0 2.5 1113.0 ~.~ 1109. 5 -
28 211+60 38.0 3.!5 11"1.5 7 1097.5 -
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Grouted Rock
Riprap

,
, .J.....

-'-'-,'

C/L
I

~~

Structure Excava
Limits

•

SECTION

88
NEW STATION W 0 A 8 F

INLET FEET FEET ELEV. ELEV. FEET
29 115+60 "0.0 3.5 1192.0 1183.2 61
30 12.,+50 "0.0 3.5 1192.0 118.,.3 64

77

• . NEW SIDE INL
SADDLEBACK

HARQUAHA
: ! rnlllo..\°
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/~2 -=7 IBY
19 #!j ~ ZQCo

VOl..,. ~iJ(

/27f.>'"
/9(0,

2S-7,
'-1/ /' ,t

IO~~
('..,71'

/07.

207
s/(;)

/~

l2-j

J97'6



U~ U to? t.' a. t" t I'll,£? n t: ,;, t h ~J tiC U I t: u, ",'
s.) i I C(. f,5 e t- vat i (t n B ~~ t- vic f·

•
PLANNED

QUANTITY CALCULATIONS

s a.. 0::1 .;j EE!'

in

MARICOPA COUNTY, Arizona

Des i gnet" : jrnh
Date 01/01/80
Job Nurobet-Oll

Checket"
Date

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

1 1

*-*. E)-{CAVATION ·IHI· I *..*. FILL -1('*'I

BOT Left F;' i :Jht CHf--CL C:L D i st At- e a. Vo I lime I ;\,- e a \l t) I lIroE!I

IJ.l i dth ~3_S C'C:' ( ft ) Sta ( ft ) (SqFt ) (Cu Yds ) ·(~3qF·t.: ) (ell Yd~; )...,....) . .
1- ':i : 1 '500 : 1. 1- l!'5.0 7'::::+00 40.1 0.0

100 ;2:t:i4 • IS 0 .0
1 ~:j : 1 bOO 1- 109 .0 7Z+00 ':n .-', 0 .0.....'

• 100 f.":;'~/l .~::: 1 1 · 1.
5: .L !::i()() : J. 1 e):::: II 0 71-+00 .1 :::4· .4 IS 0I ·100 I ;:;:'75. :;:: 2"~2 1.·1 "'.. 1 t~;Oo : 1 1 1- 1 .0 7'0'·'·00 IS I~> • :~: (> 0'.) : ·

100 1 1:35 II :2: 22: · 1.
1 ~i : 1 E;C>() : 1. 1 ():::. 0 ,::;.9+00 70.7

07~
I 0 ·(;•

100 •
._••'M•

1.~~ I .:::..:::. ·1. 5: 1. 500 : 1. 1 10.0 (:"::::+00 4 .5 I 0 .0I

.j,"

'e .' .~:

. r

";'.



•
US Depat-tm~nt (of Agt- i cui tun~

8,:, i I -C(o,~I'Set-va.t i on Sel'·v i Cf:~

PLANNED

QUANTITY CALCULATIONS

De s i snet- :
Date :
J(lb Numbet-

S <ElL. .;:j .::1

in

Maricopa COUNTY, Arizona

jrnh
01/01/:::0
025

Checket~'

Date

'l<Hi'*-lE'*******-lE'-lE'**-lE'***********-lE'***********-lE'********************-lE'***************-lE.*-I(,

sediment

"',-~ FILL. **
At- e a V I) I urn E~BOT L.e ,pt n i ght ()f f -CL

\JH dth c~c:~ r N .(.-. ( ·r t )\ ...l\oo} ~:.\.::::,

1 !'5 : 1 fiOO: 1 102.0

1. ':i : 1 5CH) : 1. 1 1 1. .0
;• F' 1. t:iOO: 1. 1 1. 1. .0._1 :

•

CL
Sta

::::~~+OO

81+00

:::0+00

Dist
( f t )

100

100

** EXCAVATION **
Al"'ea, V,) I urne

(SqF't) (ClI.Yds)

O. :~:

52. ::.:
19'':'.0

1.0

:(~3qFt)

0.0

0.0

0.0

.<: •.

(Cu.Yds)

0.0

0.0



I•
US Departm~nt of Agriculture

8 (. i I -Con 5 e t- vat ion Set" vic f::'

PLANNED

QUANTITY CALCULATIONS

P t" epa t- e oj f (I t"

Des i gnet" :
Date
J,:,b Numbet"

s :a.. a:::1 .::1

in

Maricopa COUNTY, Arizona

jmh
01/01/::::0
025

Checke~~ _
Date ---------------

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

sediment

BOT L.eft c~, .i ght Of f '-CLI., ,

!AI i dth Sf) E;f:; ( ft )

1 f5 : 1 r::;OO ~ 1 1 14. 0

1. !:5: :I. ':;00 : ; 1 16. 0J.,
• 5: 1 r::;OO : :I 1 16.0

CL
Sta

':;:"0+00

:=:::::+00

Dist
( f t )

100

100

** EXCAVATION **
At"ea Volurne

(F;qFt) (Cu.Yds)

F=' "7
"_' .. I

1 ;;:~O. 0
Ei9.1

,- -lE,. FILL -lE'-l(.

;Area Volume<,",.

(t::.qF:'t) (ClI.Yds)

0.0
0.0

0.0
0.0

0.0



US D epa t:' t rn E' rl t 0 f A ~i t- jell I t lJ t- i

So i I ~C:(lnset"vat i 1)1"1 Sel"V i C f\

•
I

PLANNED

QUANTITY CALCULATIONS

sa. -:::1 d if::!'

in

MARICOPA COUNTY, Arizona

Des i 8 r; e t- : j rn h

Date 01/01/80
Job Numbet" 017

Ch e eke t
Date'

'-:,":

-·-------__._...w. __....._

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

*******************************************************************************
,

17

BOT l_e f t Ii ight Off····CL
~.,~ i dth c:\r'\

Sf) ( ft )".:,~

1 t:i : 1 f;OO: 1. 1. ~:::O. 0

0.0

0.0

0.0

0.0

0.0

i
1"-

1, , *,*. F I L.L -IH·

',: At-ea Vo I ume
'"

t (SqFt) (Cu.Yds)
.f

49.0

** EXCAVATION **
A.t"ea' V,:' I lImf,\

(E;qFt) (Cu.Yds)

100

100

D ist
( f t,>

CL
Sta

99+00

101+00

100+00':i: 1. 500: 1. 120.0

t~ : 1 ':iOU: 1. 1~~:O • 0

1

J

•

."",



OH-IRM 5/10/86

•\

PLANNED

QUANTITY CALCULATIONS

sadd eo

in

MARICOPA COUNTY, Arizona

Des i grret- : jrnh
Date 01/01/80
JQb NurnbEn- 0:1,7

US Depa~tm~nt of Agriculture
8,:, i I Codse~-vat i on t;;f?t"V iCE·)

,.J......~

Ch~cke~' _
Date

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

17

I **, E}{CAVATION *'*, '*'* FILL 'lE' '*,
BOT Left F\ i Jht CH f--CL CI... D i st AI'-ea '.10 I urne AI' f?a Vt) I urn€~

Wi dth f3E> E~S ( ft ) Bta ( ft) (SqFt ) (Cu.Yds ) ( SqF't ) (Cu.Yds )

1 5: 1 f::i()() : 1 1 :1."5.0 1 12+00 :;:2:.4- I 0.0J. ,
100 12,':,. :~: 0.0

•
< 5: 1. [:;00 : 1 1. l[:i.O 1 1, 1+00 ::::5. :=: 0.0I, J.

100 ::::0';;'.4- 0.0
J. ~i : 1 500: 1. 1 1.!'5.0 1 10+00 l~,:~: • 2: 0.0

100 564.4 0.0
1 [i :1 500: 1 1 1 ~::i. 0 109+00 ·r4.~5 0.0

100 711':'.7 0.0
1 ~.. 1. ':,00 : 1 1 1.!'.::i.O 1.0::;:-1-00 7 •-r 0.0._1 •

100 ::::51 .-:.
21~). is..::-

1 f.:i ': 1 500: 1. 1 1::;:.0 107-H)0 (:"~5 • 0

c0:P~
1/:'.• 0

100 f:it) • ,:~

1. f;i : 1. t:;OO: 1 1. 1:::.0 106+00 5(>. ::: I 0.0I

•\
<.',



u~, L' t::' P ~i. I L· III I;:; i I, L. l~l i, F~ ~i I i i_. U i \.\.~;

Soi I Con~ervation Service
- '.~'" .

PLANNED

QUANTITY CALCULATIONS

P t- e p .t t- ed f 0 t-

in

MARICOPA COUNTY, Arizona

Des i grlet- :
Date
J (, b Numb e t-

jmh
01/01/::;:0
018

Checket
Da.te

:~--------_.__ .._--

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

::,: . 1

**EXCAVATION **
At"ea Vo·.1 urne

(~3qFt) (Cu.Yo:Is)
BOT Lef t I:;': i ~, h t Of of ..·CL

l.< i dt:h S~3 F;E: ( f' t )

1. F:' : 1 bOO : 1 127' 0'.' ·
J fj · 1. 1:::;00 : 1 127' 0· ·

~ !'.:; · 1. 1'500
,I ._"oo_t'

0• · ~ j. J.':::'{ ·

CL
~3t a

1.41.+0(>

140+00

D i sol:;
( f t )

100

100

. ~ ::..

14. ::.:
:~::2: .. ::::

~~'-:"7",-,,_, • ' I

I
I

')H~ F ll. L. .1( ./(.

At"eel Vo I urne
(t3qF~t) (Cu.Yds)

0.0
0.0

o.u
0.0

,~.

:,"

,;...

".:,-



•
'.._' .....' S.:;~· I C: I) n ( \i d. i... I <.r I i ~...1 •••• i y

PLANt\lED

QUANTITY CALCULATIONS

pt-epal-ed f(lt-

s eo d i ro ll::? roO. -t;:

in.

MARICOPA COUNTY, Arizona

Designer: jroh
Date 01/01/80
Jc.b Nurnbet- 01::::

Checket
Date

--------_..... _--_ .. -
......-------_......_---_ .._-

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

** EXCAVATION **
At-ea Volume

(SqFt) (Cu.Yd~;)
Ben Left F: i ~J h t Of f --CL

III i dth 8£1
,...\(.... (ft )0:':)

1. 5: 1. f:i()(:r: 1 1~~:3. 0

1 ::-1 : 1 !:i(i() ~ < :1.21 .0J.

,• J::.' • 1 r500 : 1 1 10:;> .0....1 • .'

•

CL
Sta

1~50+00

149+00

D i st
( f t )

100

100

1 "':' r-:'._1 ••_1

:1.7'.0

!5.7' ~::-: :
.. '-_ a ...._

I
I

'* '*, F I L..L.. *. -j(.

roO e a V,=. I uriH:!

H3qFt) (Cu.Yd!:.)

17. ::;:

6" :~:
42. ':;1

7.2

.'.,

',.'

.",'.:



•
U5 Depat-troe:ht of Agt- i ell I tLIt-e

5.:. ii, C0 i-i~ e t- vat i (I n S e t- vic f:~

PLANNED

QUANTITY CALCULATIONS

s:a..dd eo

in

MARICOPA COUNTY, Arizona

Des i gnet- : jroh
Date 01/01/80
Jc.b Nurobet- 019

Checket
Date

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

sediment

BOT Left Ri ght Of of --CL
"'~ i dth 55 c~c: ( f t )0\.,.1

1 5: 1 500: 1 127' .0

1 5: 1 t:;(IO: 1. 12-( • 0

• 5: 1 500: 1 1 ;~:::: • ()

CL

15::::+00

157'+00

D i st
( f t )

100

100

ii'

** EXCAVATION **
At-ea Volume

(SqFt) (ClI.Yds)

97.1

11.4

, I

*oj(, FILL oj(..*
,At-ea Volume

jSqFt) (C~.Yds)

•I .)

0.0
0.0

0.0
0.0

0.0

, .~'



US Uepartm~nt of Agriculture
S,:ti I CQI"dl;el--vati(on ~3f?ryicf:)

.. ~'-;'

PLANNED

QUANTITY CALCULATIONS

prepat-ed for

s:a.dd

in

113'

MARICOPA COUNTY, Arizona
Ij",

Des i grlet- : jrnh
Date 01/01/80
J.:,b Number 019

Checker _
Date

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

sed irnent

*oj(- E><CAVAT I ON *-lE- oj(--j(- FILL *-j(-
Ben Left F~ i ght Off-CL CL Di st At-ea VQI urne At-ea V':' I urne

Width SS c~"r'" (ft) Sta ( f t ) (SqFt) (Cu.Yds) (~3qFt ) (Cu.Yds).:J;;;)

1 5: 1 ~500 : 1 1:31 .0 16:::+00 1 "':' 0.0• "_I

100 'S5 • !5 0.0
1 !:~ : 1 ':;00 : 1 1 :::~:: . 0 1 rS7 +00 :~:4 • 1 0.0

• 100 170.2: 0.0
5: 1 f:i()() : "1 1:::1 .0 lrS6+00 2'~. !::i 0.0

100 :310.5 0.0
1 !'5 : 1 E;()(> : J. L::1 .0 165+00 5:~:. ::.::: 0.0

100 5()':') • (5 I 0.0
1 r:; : J. '::;00: 1 1::: 1 .0 11S4+00 54. 1 0.0

t'•
" .'",



,
•

PLANNED

QUANTITY CALCULATIONS

s:a..dd e

in

MARICOPA COUNTY, Arizona

Des i gnet- : jrnh
Date 01/01/80
Job Nurnbet- 019

US De p ,u- t rn en t (0 f A ~Jt. i c: u I tlw p

S,:,j I ,C.:,rtset"'vati(ln ~:3er·vir:(':.

Checker. _
Date

~--------_._-.._-- ..

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

Sf?d irnent

BOT L.eft R i ~] h t Of f -"CL.
Width SS E~t.~ ( ft )

1 !::i : 1 ':;00 : 1 1 ;;:~2: • 0

1 5: 1 EiOO: 1. 12:F.:i.O
(• "''' 1 500 . 1. 12:f:; • 0".):

•

CL.
Sta

17!'5+(H)

1-74+00

D i st
( f t )

100

100

,: *'*" EXCAVATION *-l(.

: Area Volume
(SqFt) (Cu.Yd~;)

6.4

15/':. • 1
0.0

-ll-l'i' FILL -j('-!l'

1'- e el. V,:' I uroe
tSqFt) (Cu.'{ds)

0.0
0.0

0.0
0.0

0.0



•
Uti l.i t: \.• f··d· I.. iii ~.:l.LI l- _ .) 1 .t '" ~:iJ I <!'> UtJ ..~ U{ {ft'SQ (.Qrp:,et va 1 '''11 ,::Ie v r ..

J'::

,'.,

PLANNED

QUANTITY CALCULATIONS

50 :a.. .:::1 .::1 e

in

MARICOPA COUNTY, Arizona

Designet-: jrnh
Date 01/01/:30
JQb Numbet- 020

Checket
Date

__• .. M ...., _ .....

. ---------_._--_... _-

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

sediment

DOT Left R i :Jht Off-CL
I.-'~ i dth c.'c· E;S ( ft )...J1_'

1 5: 1. 5 (H) : 1 130.0

1 ~~ : 1. '=;00: 1. 1 ~-~: :::: • ()

• fS: 1. 5()(i :; " :t ~::::: • ().:.

CL
Sta

1:::4-H)0

1:::2+00

Dist
( f t )

100

100

** EXCAVATION **
At-ea VQlume

(SqFt) (Cu.Yds)

0.3

:~:::~: • c)

123.0
() . :~:

'IH~ FILL **.
~Area VQlume
~SqFt) lCu.Yds)

0.0
4 ~::.

• ,_,I

2:.4

0.0



LI.;;;) L! t:: j..' d. i .... J I i L' .,l: j (. U I n ;::.i I I ..... U. i L· ll; t.

S ':' i Ie,:, n s E' t" vat ion ~:3 Po t" v i t r:

PL.ANNED

QUANTITY CALCULATIONS

50 :a.. .::1 .::1 (Eo

in

MARICOPA COUNTY, Arizona

Des i gnet" : jrnh
Date 01/01/80
Job Nurnbet- 021

Checket
Date

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

sed i rnent

-ll-ll' E)-(CAVATION *-Iot. 'lH~' FIL.L iH~

BOT Le·ft F' i ;=) ht Off""CL CL D i st An? a. v') I urne .l\t" e a Vol urnt~

~.J i dth E3t) ~3~:) ( oft ) Sta ( ft ) ( SqF't ) «(:u.Yds ) (SqFt ) (Cu. Yds )

1 5: 1 500: 1. 1::::4. 0 206+00 10.5 0 .4-
100 1 1 1 • ;2 0 · :::;:

1 !:i : 1 500 : 1 1 :;~::: .0 205+00 4.1;'11 IS 0 .0
( 100 20';) ·'~' (). f;:

1=" II 1 t:.OO 1 140. 0 204+00 ::;:: .7 () .0• ._' II :
100 :319 ·4 0 .:::'·'..,'

1 !:i : 1 500 . 1. 14~~ • 0 203-t,·OO 55.4 0 .0
100 !'54~~ ·;~~ O. ::;:

1 5: 1 5t)<) : j 131 .0 202+00 " ~ • I~} 0.0(.:·-t

100 7:::':7. ':1- 0 ·::::
1 5 .1 500: 'I 141 .0 201+00 40. 1=' 0.0. J • '-'

100 1 ::::I~/;2: .4 0 ·:~::
1 5: 1 !:iOO: j 1 ::::':,) • 0 200+00 ::-:: 1 :~: • 2: 0 .0

100 1·~'7::::. 2: 0 c..'...'
1 5: 1 500 : 1 140.0 19';::'+00 :~: .2 0 .0



0;rl)l ///J~/~1
.5~"Flc::r fc-7PA-1''< 4JV.#N77l7~

~/-e.v. (b)

S'h I/. ~/ 0 :::- __ A . ...
51..,.... L."JA.

S'L. = 5"./'

Se..-f "l' c. L) Jc.tI' .rk-v ,s.l'",..,J 31(!!J-

• \
I

S"k b £: s.L. i. A1eC'W.··
I ~ F-f- Sf-:

J/J('(f , /'NftJf"' IN'PIIr 0) Cz) 0) •

•
,", ;

'.

hq9/8' OIl).

g;/~2 I7eS

Ct/t,O~o
_ + >'1. 7
(qq C.' 1.. "1

~~ \ i i H '.



,- 1'- I

f) IV ~/f)~ ~u>fJcr Rt:~,4#I..

• -::;TATIUN TOr:'
SLOPE

TOE:
51_OPE

~:( S/~,)

SLOPE DISTANCE
LENGTH

AF~E:A

SY

100 52..:\
:1,00 4:::2:
100 :;:',:,()
100 489
100 ,:..'-:/7
100 1.=.20 "

100 572
100 5:~::::

100 519'
100 261
100 0
1 (H) (I

100 Z2:":~

100 417
100 ::::'~/l

:1,00 :374
100 :3(':':~:

100 :3::::~:

100 196
1,00 I)

100 0
100 l"~)::::

100 ::::91
100 ::':::;:f5
100 :;::::f5
100 1, ,:;.::,," 1_'
100 167
100 ·..·'·-'-r

'.:".::',

100 :34,S
1,00 :3!:i 1
100 :3!:i-r
100 1::::1.
100 0
100 0
100 0
100 159
100 :321~J

100 :::;:46
100 :3'':'/':'
100 :3::;::::
100 405
100 422
100 215
100 (>

100 0
100 1t,4
100 :3:~:2

100 :3"51
100 :;:7'"(
:100 ::::'~/7'

35.7
::':1. ,S2

::::(~. . 72
:~:4 • IS:::

59.16

:::~ :::~. 1f:i

4::::.96
45. ::':';:')
41 . :~::l

::::0.09

5Ei.4

57. :::: :31.,S2

60 ::::0.09

5:::: :~:() • 'S

1='1=' ""_1,_, • ''::t

f5 l:: ....1:3 • 1~1 ::: '~I e .- 1 :~:

1':'2 :::::~: • ,S'5
(':'1 • ::: ::,:f::i • 11~'

'~l () ~ '~I :~: ::.: . 'S (:1
60.4 35.'7,"1
,S<) • 22 . :::1:"1:;) e - 1 :~::.

!:i'~·· • ::::

!:i ::: • 2: 2: ::;: • !:i t:,l

,=i9::':. t;,24e-1::':
!:i::: • :::::~: • 624 e -1 :::;:

57.6 :34.17
ti7.4 :35 ~ 7
5'7 . 2: ::':7 • 2::::

~57 :;::::: • 7';'
f:i,S • :::5 • ()7:::: e - 1 :~:

~i,':. • '':'5 • ...1::::'':.e -1 :;:
5'':'. 4·t:'i. 4:;:t':.e -~t::::··~

64 50.4';1
'S:~: • :::: 4';' ....i 1

7'0.9
~TO • 7'
74.2
64.6
IS4.4
64.2

61.61.:::L~e-l::::v

61.41.::::i2e-"1,:~: I

1~,l.::2.17'4e·d::::.,

c;, 1 :~: 4 • I;' :::

'S2 . 4
'S::.2

6::::.4:::;:. 624e-14...
6:~:. 2'" •24:::e -14 v

,.:,:::;:-r .2:4:;:: e -14"""--
tS2. ::: 4() • ;2:I~)

7'::;:. :::

b4
64

7'2. :::

'Sr:i" :::

o'':,~~ • 4

fS!5. :::

." OMr I_i

'.:, ( • I:'

5:::::. :::

'':'4. :;:

f5/':. • :3
5'~,. is

6·~/. 4
I':,::~: • 4

77'. IS
76

74."5

70.'7
1:"'9 •. 4

'S::::.2

56.4
62

,'=' 1 . 9

6:::.7'
61.6
61.4
.~,l.i~

6'7.4
1':,0.2:

64.4
64·9
64.6

'5:::.4

1.100
1:::00
1,900
2000
2100
2200
2::::00
2400
2500
2/':.00
2700
2::: ()()
Z';;-J()()

3000
3100
3200
::::::::<)()
3400
::::!:iOO
3600
:;::7"00

6400
I':,~:iOO

6(:.00
6700

:;::;::()()
::::900
4000
4100
4;2:00
4:;::00
4400
4500
40''='00
4100
4::::00
4 '::1 (H)

EiOOO
5100
"5200
5::':00
5400
E',500
5600
57'00
5:::00
5900
6000
6100
6i~00

•

•

, I :2:'''(,1 ~~: '?
, I



's:::()() ,,::,2 • I':' 1=.1=: ''':' 37 • 7"4 100 414._,._1. a::.

• 6900 6~~ """
~"1=' :3 ~:: • ~~: f5 100 422~·'-' ._1._1

7000 (':'2 • '~J 54. :::: 41 • :::: 1 100 4,4~:~

"7100 ':'t~~ .5 54.6 40. 2:'~~ 100 4F.:;:~:

7200 61 54 .4 ::;: :::: • 'S'S 100 41 1
7:~:OO I':' :2: ·::: r:;·4.2: 4::;: • ::::1;' 100 431
7400 61 • '~j f.:i4 40.29 100 4/':1:::1
7500 61 • "7 F=:'-' ,-, 40.2'7."} 100 44::::._'.':1. ':.
7600 1~,l .4 1=:'-;0 " :31~J. 7:=: 100 445._I._,.I':"t

7"700 61 ·1 5::;:.4 ::::1;-'.27 100 4::::'~J

7::::00 ';t() •. :::: 5::::. ,~ :::::::.7/S 100 4:~:4

7900 5:::: 537 • '7."/ 72 e - 1 :~: 100 21'=i
8000 52.:::: 52. :37 • 1'i(72e -1 ::;: 100 0
8100 !:i::: • '~t 52 ii'S ::,::(). I~I 100 170
:=:2()() I;I() • :::: 52. 4 40.2':;} 100 ::::'~)4

:::::::()() 57. ::,:: 47.6 4':;}.4"7 100 499
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7
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•
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Item
No-
1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

Spec
Work or Material No

Clearing &Grubbing 2

Survey 7

Mobilization 8

Water 10

Channel Excavation, Common 21

Structure Excavation Common 21

Sediment Removal, Common 21

Earthf!ll 23

Structure Backfill 23

Slope Repair 23

Grouted Rock Riprap 62

Quality Control 94

Quantity Unit

195 Sta.

1 L.S.

1 L. S.

4,000 M.G.

28,000 C.Y.

6,950 C.Y.

6,500 C. Y.

27,500 C.Y.

1 L.S.

195 Sta.

2,864 C. Y.

1 L.S.

Unit
Price Amount

•
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f~\\ United Stales
((lIl,1 Department ot
~ Agriculture

Subject:

To:

Soil
Conservation
Service

ENG - Saddleback Diversion Repair

Carol Harris
Administrative Services Officer

201 K. Indianola Ave.
Suite 200 "
Phoenix. Arizona 85012

Date: April 5, 1989

File Code: 210-13

Enclosed are the following documents for the preparation of the Saddleback
Diversion 8A Contract:

1) Two sets of plans - The plans have been approved and sighed by the
State Conservation Engineer but still need the sponsor and NRCD
approval signatures. These are in the process of being obtained.
WNTC co-approval is not required for this project. We w~ll furnish
you with 15 full size sets and 25 half size sets of plans when the
cover sheet is returned with signatures.

2) One set of specifications along with a listing of each specification
by name and number, and the number of pages.

3) One copy of the bid schedule

4) An approved cost estimate

5) An inspection plan with the State Conservation Engineers co
determiner signature. This plan also requires signatures from the
Contracting Officer and Project Engineer. The inspection plan shows
the performance time for the construction of this project to be 200
calendar days.

The design review meeting with our project office staff and yourself has been
set for April 26, 1989, at 8:00 a.m., in the SCS conference room.

Donald E. Paulus
State Design Engineer

5 Enclosures

cc: Bart Ambrose, Asst State Conservation (p), Phoenix, AZ
David o. Lambson, Asst State Conservationist (A), Phgenix, AZ
Ralph Arrington, State Conservation Engineer, Phoenix, AZ
John Harrington, Civil Engineer, Phoenix, AZ

The 50,1 Conservation Service
IS on egency 01 the
Department 01 Agriculture l,' ,

11(1



GJ
~\. United States

,tJ..j, Department of
\~{ Agriculture

Soil
Conservation
Service 201 E. Indianola'Ave.

Suite 200
Phoenix, ~ 85012

Subject: ENG - Saddleback Diversion Repair

To: Noller Herbert, Project Engineer

Date: March 27, 1989

File Code:.' 210-13

The State Office has scheduled a design review meeting for the project office
and the administrative section on April 26 at 8:00 a.m. We are sending three
sets of preliminary drawings and specifications with the design report for the
project office to review in preparation for the meeting.

Ralph M. Arrington
State Conservation Engineer

wi attachments

The Soit Conservalton Service
is an agency of the
Department of "gricuhure 'II

, .
" ,
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( ,,:/.~~~\\, Uni:c:d Slates
Department of

~. Agriculture

Soil
Conservation
Service

201 E. Indianola Ave •
Suite 200
Phoenix, Arizon~ 85012

March 17, 1989

Dan Sagramoso, P.E.
Chief Engineer and General Manager
Flood Control District of Maricopa County
3335 West Durango Street
Phoenix, Arizona 85009

RE: Saddleback Diversion and FRS, Final Design Review.

Dear Dan:

We are transmitting four sets of the Final design report,
specifications and construction drawings for your review.

We would appreciate your comments returned to us by Apri 3,
1989.

Sincerely,

Charles"R. Adams
State Conservationist

Enclosures

cc: Scott Clement (w/enclosures)

vN'1,

Ttl~ sc,; Conser,allon Serv'.:e
.s an aQf'nc\' of th!'
Oepartment of "Oflcullure
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D. E. ?~8~moso, P.E., Chief Engineer and General Manager
MJW. 0 2 .1989 . '. . . '. . .

., 'I I~ 't
.' 'f' ~.:', I ~.
. . .-' ./.-" . ~' ,.

J
."'., ~,.

.~--,I .
\, A

\ . ~

,

FLOOD CONTROL DISTRICT
of

Maricopa County

33.15 West Durango Street • Phoenix, Arizona 85009

Telephone (602) 262-1501

HOARD of DIRECTORS

James D. Bruner
Carole Carpenter

Tom Freestone
Fred Koo ry, Jr.

Ed Pastor
Mr. Charles R. Adams, State Conservationist
Soil Conservation Service
201 E. Indianola Ave. Suite 200
Phoenix, AZ 85012

RE: Saddle back Diversion Repair

Dear Mr. Adams:

In response to your letter of Febuary 16, 1989, we have reviewed the
Saddleback Diversion Repair plans, and specifications and have the following
comments:

1. The structure is constructed across an alluvial fan and the washes
on fans are subject to sudden avulsions. The proposed repair does not
ensure that lateral mitigation of the channel (tributary) would not
occur. For example, the existing wash enters the proposed inlet 130
(Sta. 124+50) at an angle of about 4S degrees, the entrance area may
easily be flanked by floodwater due to the braiding characteristics of
the wash. No measure was proposed to prevent this possible damage.

2. Cut off walls should be provided along the inlets on the diversion
channel side slope (Detail A and B, sheets 9 & 10). Is there a
possibility that seepage forces exist against the inlet slabs?

3. Ye have concerns that the grout for the 4' cut off wall will not
penetrate LO the full depth. Special consideration may be needed to
ensure that full penetration is achieved.

4. Ye are unable to check the size of the inlets without:the
individual design discharge of the proposed new inlets. We are
concerned that the excessive velocity at the toe of the inlet might
cause severe erosion.

If you have any questions please contact me or Scott Clement.

Sincerely,

~
- cA,r--- .

. .~ .
~s.f ;((4:..~ ~'---:->

.~. . E. /agra~;;, P .

t'? cc: John Harri to~;, SCS

Ii,

• I



subJ: Saddleback Diversion Repair
FCD Prel iminary Design Review

to: Design File

date: 3(2/89

Discussed the FCD's comments (3/2/89 letter from FCD) in the
SCS conference room with Scott Clement, Long-Cheng Huang,
and Don Pau I us today. Fo I low i ng are the exp I anat i OF;1S and
understandings reached: .

1. Braiding problem.

SCS agrees that the braiding action of the watershed is a
potential problem for the structures. Braiding action can
not be prevented. Abso I ute contro I of the side i nf lows
could be obtained by providing a primary diversion above the
diversion channel to detain (pond) the storm water and
release the water at specific locations and at a controlled
rate. Such a solution would require additional right-of
way, flowage easements for ponded water, and higher
construction costs due to the greater quantities of
earthf i I I requ ired.

/1

The original design provided ~ side inlets at the
diversion. This repair design adds 28 new side inlets to
the 1-6.;e xis tin g sid e i n let s . This was don e inanat t e mp t t 0

addr·ess the braiding that occurred. New inlets were aligned
at severely eroded areas with the benefit of a large aerial
photo which clearly shows the natural washes as they
intersect the diversion. Numerous smaller inlets were
designed for local collector channel relief. FCD cOhcurred
with this explanation. SCS agreed to protect the entrance
to side inlet No. 30 at FRS Sta. 124+50 with grouted rock
riprap due to the entrance angle of the wash to the inlet.

2. Cutoff walls and upl ift pressure.

Experience with the existing side inlets at the site and
numerous other side inlets on other local projects has shown
that cut off walls on the channel slopes for the side inlets
are not r~quired. This apparently is due to the re!atively
low velocities of the main channel.

Uplift calculations have been performed for similar side
in lets. With the upstream cut off wa I I sand sho rt durat ion
of the storms, uplift is not c·onsidered to be a factor. The
existing inlets at the site have held up well withou,t drains
also.

3. Grout penetration.

SCS agrees with FCD's comment.
ful I penetration of the grout.

The specifications require
This has been accomplished



by requ i ring contracto rs to p I ace the cutoff lola I I sIn two
separate lifts.

4. Erosion at toe.

The cutoff walls designed at the toe wi II provide for the
integrity of the structure whi Ie allowing for scour that
wi II occur at the bottom of the inlets. The cutoffs may be
terminated in moderately hard caliche at the project
engineer's discretion. The existing inlets at the site do
not have st i I ling bas i ns. Some scour has occurred at a few
of the inlets. Adding stilling basins to the new ir:Jlets is
not considered necessary at this site.

I ..



Q United States
!lA..j~) Department ot
\~ Agriculture

Soil
Conservation
Service

201 H. Indianola Ave.
Suite 200
Phoenix. AZ 85012

February 16, 1989

Dan Sagramoso, P.E.
Chief Engineer and General Manager
Flood Control District of Maricopa County
3335 West Durango Street
Phoenix, Arizona 85009

Re: Saddleback Diversion and ~S. Preliminary Design Review

Dear Dan:

We are transmitting six sets of the preliminary design report, specifications
and construction drawings for your review and comment. One set of documents
are for your transmittal to each of Buckeye-Roosevelt NRCD and Wickenburg
NRCD.

As was discussed during our last coordination meeting, we would appreciate
your review and comments returned to us by March 3, 1989.

Sincerely,

~~~~~
Charles R. Adams A~,

State Conservationist ~~

cc: Scott Clement (w/enclosures)

The 50.1 ConservBt,on Service
ia an agency 01 the
Department of "grtculfure

, I
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United States
Department of
Agriculture

Soli
Conservation
Service

&~ect: Sadd1eback Diversion Repair

Don Paulus
To: State Design Engineer

Dete: September 1, 1988

File code:

The engineering report (February 1987) concerning the failure of the
side inlets on Sadd1eback Diversion attributes the failure to:

1) Storm intensity exceeded the design storm
2) Inadequate capacity of collector channels
3) Improper theory applied to design inlet capacity

The report states that the diversion carried over twice the designed
flow capacity yet functioned quite well. The report does not correlate
the water surface profile which exceeded the design storm to the side
inlet crest elevations. Therefore, this was done in August of 1988.
Of the 17 inlets, 11 were found to be essentially submerged, along
with their corresponding collector channels, by the diversion flows.
In additi~n, approximately 12,000 feet of the upstream bank of the
diversion was completely submerged.

Assuming proper installation, the inlets could have failed for one of
three reasons:

1) The design flow for each inlet exceeded the capacity of the inlet
2) The inlet became submerged and no longer functioned as ·an inlet.

This would allow water to flow into the diversion channel at any
location where the upstream bank was under water. .

3) Water flowing down the diversion eroded the soils immediately
upstream and/or downstream of the inlets similar to the erosion
on Reach 1 of the EMF at the interface between riprap lined and
earth lined sections of the channel.

Tbere were four inlets that received very minor or no damage, Inlets 1,
3, 6 and 10. 'Of these inlets, three are not in any of the three categories
listed above. (Inlet No. 10 storm flow did not likely exceed the design
capacity according to the hydrologist's analysis. There were two inlets,
9 and 10, used to accommodate one drainage area. The split between the
two inlets was"arbitrarily set at 50% in the hydrology. Inlet.No. 9 was
severly damaged while inlet No. 10 received no damage. A logical conclusion
is that inlet No.9 carried the majority of the storm water causing its
failure while No. 10 carried less than its capacity.):

Inlet No.2 is the only inlet that failed although it did not fall into
any of the three potential failure modes mentioned above. Its:~failure

was shown to be due to blockage of its collector channel.

CJ The Soli eonMrvallon Bervlce
Ia en eoency of the

~ United Statu Department of Agriculture



The engineering report questioned the inlet design capacity by comparing
Manning's channel flow to a weir formula. There were five or six inlets
where the modeled storm did not exceed the design storm. Of these, four
inlets were not significantly damaged. Of the two that were damaged, one
crest was sub~erged by the diversion flow and one had a sediment bar occur
in its collector channel. Using a weir formula would be quite conservative
to size the width of the inlet crests because the inlet crests in this
design are not above the approach channel inverts. The resulting higher
velocity of approach increases the capacity of the inlets above the weir
equation. The weir formula also assumes that the nappe springs clear of
the downstream edge of the weir, which is not the case for the side inlets.

The time of concentration was briefly reviewed for each side inlet. No
correlation between damage and the TOC was readily apparent.

In conclusion, of the 13 inlets that failed, even with increased inlet
capacity based on a weir formula, 11 inlets would still have been undersized
for the storm that occured. Of the two remaining inlets that failed, one was
submerged and the other failed due to sedimentation .. Therefore, redesigning
the side inlets for increased capacity would not alter the erosion damage
that occurred on the upstream bank of the diversion during the storm event.
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United States
Department of
Agriculture

SCm
Conservation
Service

H-cu l.-- ~Jc.() tt )- L/
201 .. Indianola AvenueJ
Suite 200
Phoenix, Arizona 85012

Subject: ENG - Amendment N . 2
Government Ins ction
Plan for Sad eback
Diversion epair

Date: March 1, 1990

To: Carol arris
Cont acting Officer
Ph nix State Office

File Code: 210-12-5

As requested, I have prepared Amendment No. 2 to the Government
Inspection Plan for the Saddleback Diversion Repair project which
designates the personnel who will be assigned to this project.

ff au a ree with the selectians,~se sign the amendment and
make the proper distributlons.

~Q-:.-"oa-t-=:~~::--~-~-n-:-?-r-~-I-~-~-I-~-~---E-n-Z-i-n-e-:-r-'1----

Enclosure

~
The Soil Conservation Service
is an agency of the
Department of Agriculture
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S.AQ..QL.Ea1:\QJLRL'LE.RS..lQ-tLREP.1:\lR .

6. The following personnel have the required contract administration
and technical skills. They are scheduled to perform the inspec
tion duties for this project estimated to begin on or about
January 1, 1990, through July 1. 1990.

Experience:

Worked for SCS 3 years in the Student Cooperative Program in the Area
I office, state design office, on several EWP construction contracts,
and Assistant Project Engineer for one and one-half years during
construction of Signal Butte FRS, Pass Mountain Diversion, Apache
Junction FRS and Floodway ($3.3 million), and Bulldog and Signal Butte
Floodway joint sealant repair, and EMF R-6 Floodway construction ($2.0
million) .

Training:

Engineering NPEG
Engineering NPEG Construction
EIT Certificate
Soil Compaction Techniques
Contract Administration
Management Level II

Experience:

Ft. Worth, 3 - 8 7
Ft. Worth, 5-88
Phoenix, AZ 5087
Phoenix, AZ 2-88
Columbus, OH 2-89
Phoenix, AZ 2-89

Total time with SCS - 12 years, total construction - 8 years.
Inspected excavation and placement of drainfill on Vineyard FRS.
Worked as Concrete Inspector for 3 years during the construction of
Signal Butte Floodway (9000 CY of concrete), RWCD Reach 3 (1100 CY
concrete), Signal Butte FRS (787 CY of concrete) and Apache/Bulldog
(18,100 CY concrete). Chief Inspector for the joint sealant repair on
EMF R-5. Served as Alternate Chief Inspector on EMF R-6.

Training:

Mgmt. Level II
Soil Mechanics Level I
Construction Inspection
Concrete
Troxler Nuclear Density Gage
Hydraulics for Technicians
ACI Grade I Certification

Phoenix, AZ
Phoenix, AZ
Ft. Worth, TX
Ft. Worth, TX
Tempe, AZ
Phoenix, AZ
Phoenix, AZ

1978
01/82
05/83
05/83
Oq./87
02/87
0q./87



Experience:

Employed by SCS in Arizona for 9 years in construction inspection.
Served as an Assistant Laboratory Testing Technician for 2 years
during construction of EMF Reach 1 and 2.

Assigned as the Materials Testing Technician for the construction of
Vanar Division Repair, EMF Reach 3, 5, and 6, Signal Butte/Pass
Mountain, and Apache/Bulldog from 1984, to present.

Training:

Soils Testing
Concrete
Construction Inspection
Troxler Nuclear Gage
ACI Grade I Certification
Hydraulics for Technicians
Management Level II

Lincoln, NE
Ft. Worth, EX
Ft. Worth, TX
Las Vegas, NV
Phoenix, AZ
Phoenix, AZ
Phoenix, AZ

1985
1985
1983
1984,
1987
1987
1989

Experience:

Has worked for the SCS Slnce 1979 in the following positions:

Materials Testing Lab Technician - 1 year.
Instrument Man - 4, years.
Survey Party Chief - 5 years.

He has worked on the survey crew monitoring contractor surveys for EMF
Floodway, Reach 2, 3, 5, and 6, Signal Butte Floodway, Vanar Diversion
Repair, Signal Butte FRS and Pass Mountain Diversion, Apache Junction
FRS and Bulldog Floodway.

Training:

Survey Records Investigation (BLM)
Troxler Nuclear Gage
Management Level II

Phoenix, AZ
Phoenix, AZ
Phoenix, AZ

1984
1980
1980

Experience:

Has a B.S. in Geology and has been employed by SCS in Arizona for 2
years performing material testing and inspection duties for the Apache
Junction FRS, Bulldog Floodway, and EMF R-2 side inlet repair.



No one assigned. Duties will be performed by available inspector on
the job sites.

STATEMENT OF AVAILABILITY

(Supervisor)

I

By:

Date:)-/-90Date:

The above mentioned staff and equipment will be available for this
project and will be assigned according to the inspection and testing
needs.

APPROVAL OF CO-DETERMINERS

Date

7 Contracting Officer
3-/6-YfJ

Date



GOVERNMENT INSPECTION PLAN
for

SADDLE8ACK DIVERSION REPAIR

The work to be accompl ished under this contract consists of
constructing additional side inlets, a protective berm, and
the repair of the easterly slopes of the diversion drainage
channe I and the FRS dra i n channe I. The project is located
approximately 70 miles west of Phoenix, Arizona In the
Harquaha I a Va I I ey watershed.

Major items of work included in the project are:

1. Channe I excavat ion
2. Sediment removal
3. Structure excavation
4. Earthfill
5. Structure backf i I I
6. Slope repair
7. Grouted rock riprap

28,000 CY
6,500 CY
6,800 CY

27,500 CY
500 CY

70,000 SY
2,835 CY

It is anticipated that periodic or continuous inspection per
NEM, Part 512 wi II be provided for the following work to be
performed under the construction contract.

Periodic Inspection

Clearing and grubbing
Structure removal
Surveys
Mobilization
Pollution control
Removal of water
Water
Waste disposal
Sediment removal
Channe I excavat i on
Structure excavation

A. Excavation: Channel, Structure,

Continuous Inspection

Earthf i I I
Structure backfi I I
Slope repair
Grouted rock riprap

and Sediment

No specific material testing is required. An inspector
will be required to evaluate the soils encountered for
their suitabi I ity as fi II material and ensure removal
and disposal of all unsuitable material.

8. Earthfi I I, Structure Backfi I I, and Slope Repair

An inspector wi I I be required to monitor subgrade
preparation, the fill material, moisture application
and distribution, and compactive effort by the
contractor. Extra care must be exercised by the



contractor wh i Ie pi ac i ng structure backf i I I around the
existing inlets to assure adequate compaction IS
achieved against the grouted rock structures. No
specific tests are required.

C. Grouted Rock Riprap

The contractor wi I I be required to submit test data for
the gradation of the riprap to be used at the site. An
inspector wi I I be required to monitor the rock riprap
del ivered to the site for significant changes in the
gradation or material.

The inspector wi I I observe the placement of the grout
for preparation, penetration, finishing and curing. A
materials testing technician wi I I be required to test
the grout for slump, temperature, and mixing time
according to the appropriate ASTM's. The test
frequency wi I I be determined by the project engineer In
a testing plan.

D. Surveys

The SCS survey party chief wi I I observe the
contractor's survey crew during the initial survey
work. Random survey checks of the staking wi I I be
performed periodically as requested by the project
engineer. The design surveys performed during November
of 1988 may be used as qual ity assurance cross
sections. The project engineer should verify that
field conditions at the time of construction match
those conditions shown by the 1988 survey.

It is anticipated that the notice to proceed wi II be issued
in September, 1989. The performance time has been
calculated to be 200 calendar days. The performance time is
based on the work being performed by an average smal I
business contractor using the following major items of
equipment or equivalent:

1-Cat. 14-G Grader
1-4,000 gal. Truck
1-D8-L Dozer
1-Cat. 815 Compactor
1-Tractor wi Disc

2-Cat. 623 Scrapers
1-10,000 gal. Waterpul
1-Cat. 225 Excavator
1-Cat. 950 Loader
1-Case 580 Loader

A construction schedule with an accelerated pace of work
with multiple operations should be evaluated for the
possibi I ity of the need for another inspector.



,Ca I endar
20

7
28
56
14
28
28
14
56

A. Saddleback Diversion Site

Mobil ization
Clearing & Grubbing
Channel Excavation
Structure Excavation
Sediment Removal
Earthf i I I
Slope Repair
Structure Backfi I I
Grouted Rock Riprap

B. Saddleback FRS Site

Days Anticipated Dates
09/15 to 10/05
10/12 to 10/19
10/20 to 11/17
10/17 to 01/11
11/17 to 12/01
10/20 to 11/17
11/17 to 12/15
10/20 to 11/03
12/01 to 01/25

Clearing & Grubbing
Earthf i I I
Structure Excavation
Slope Repair
Grouted Rock Riprap

7
14

7
7

14

12/15 to 12/22
12/15 to 12/29
01/11 to 01/18
12/29 to OliOS
01/18 to 02/01

A. Project Engineer-Government Representative, GS-11

Sk i lis and Abi I ities:

a. Abi I ity to manage and schedule project staff
effectively.

b. Knowledge of the concept and critical elements
of the design.

c. Ability to exercise judgement interpreting
engineering plans and specifications and apply
to inspections required for the works of
improvement.

d. Knowledge of OSHA safety requirements and the
SCS supplement.

e. Abi I ity to exercise sound engineering judgement
applying the design in the field.

f. Abi I ity to communicate effectively with the
contractor and convey the construction
requirements of the contract.

Training and Experience:

a. Two or more years of construction inspection and
contract administration.

b. Completed the Contract Administration course.
c. Completed the Unified Soi I Classification (SM-1)

course or equivalent training or experience.
d. Completed Management Level II course.



B. Chief Inspector, GS-7/8/9

Ski lis and Abi I ities:

a. Abi I ity to communicate effectively with the
contractor's foremen and qual ity control people.

b. Knowledge of basic staking and construction
layout. .

c. Abi I ity to apply principles of earthwork
inspection.

d. Abi I ity to perform quantity computations.
e. Ability to maintain a job diary.
f. Abi I ity to supervise technicians assigned to the

project.
g. Knowledge of OSHA safety requirements and the SCS

supplement.

Training and Experience:

a. A minimum of two years as lead inspector for a
major item of work.

b. A minimum of four years of construction
inspection and testing experience.

c. A minimum of one year experience as an earthfi I I
inspector.

d. Completed the Construction Inspection course.

c. Materials Testing Technician, GS-5/6/7

Ski lis and Abi I ities:

a. Knowledge of earthwork testing such as
compaction, moisture determination, sieve
analysis, unified soi I classification system
in accordance with the ASTM's.

b. Knowledge of the OSHA safety requirements and
the SCS supplement.

c. Knowledge of the principles of placing and
compacting earthfi I I.

d. Ab iii ty to perf 0 rm fie I d te s ts of p I as tic
concrete.

Training and Experience:

a. A minimum of two years experience as a
materials testing technician at a construction
site.



D. Survey Party Chief, GS-6/7

Sk i I I sand Ab iii ties:

a. Abi I ity to determine survey controls requi red
for the construction of al I elements of the
project.

b. Abi I ity to communicate with the contractor's
survey crew and evaluate their abi I ities and
layout of work.

c. Abi I ity to coordinate SCS surveys with the
contractor's surveyors to ver i fy comp Ii ance
in a timely manner.

d. Abi I ity to check field notes for accuracy and
completeness.

Training and Experience:

a. A minimum of two years experience as an instrument
man.

b. A minimum of two years experience as party chief
pro v i din g sur v e y qua lit y ass u ran c e for SC S
projects.

Project Engineer
Chief Inspector
Material Testing Tech.
Survey Party Chief
Survey Rod Man

1,040 hours
1,040 hours

867 hours
520 hours
520 hours

The inspection staff wi II I ikely be detai led in the area due
to the location of the project. It may be economically
desirable to allow travel on overtime as an option to the
cost of per diem. Overtime to inspect the work (not
including travel) should not be required if the contract
provides for a 40 hour week maximum except for federal
hoi idays not recognized by the contractor. Consideration
could be given to the contractor and inspection staff to
work four 10-hour days weekly. This option would minimize
per diem costs and provide mor.e efficient use of daily time
for the convenience of the workers. A combination of
overtime to travel to the job site early Monday mornings and
to return to the inspection staff's home office at the end
of the work week may also be more economical than an extra
day of per diem.

The Mesa Construction
all testing required.
mobile office trai ler

Office wi I I provide the equipment for
The Mesa office can also provide a

which could be placed at or near the



construction site. The Mesa Construction Office maintains
and cal ibrates pertinent testing equipment in accordance
with ASTM standards.

The fo I 10 ..... i ng peop I e have the requ i red contract
adm in i strat i on and techn i ca I sk i I Is. They are schedu I ed to
perform the inspection duties for this project at the end of
FY 89 and early FY 90. A statement of qual ifications for
each is included in the Appendix.

Noller Herbert, Project Engineer, GR, GS-l1
Albert Rutledge, Chief Inspector, GS-9
Blake Covey, Materials Testing Technician, G5-5
David Clough, Survey Party Chief, GS-7

Additional personnel such as a survey rod man may
occas i ona I I y be requ i red to ass i st the inspect i on staff.

The Mesa Construction Office ..... i I I provide the above
mentioned staff, equipment, vehicles, and faci I ities.
Adjustments in assignments can be made as required to match
the c-o n t I" act 0 I" 's S c he du lin g .

Project Engineer

APPROVAL OF CO-DETERMINERS

State Conservation Engineer

Contracting Officer

Date

Date

Date
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STATEMENT OF QUALIFICATIONS
for

CONSTRUCTION INSPECTION

Position: PROJECT ENGINEER

Noller Herbert, Civi I Engineer, GS-11
Date of employment with SCS, May 1983

SCS Experience:

Worked three years through the student cooperative
program in the Area I office, state design office, and
several EWP construction contracts. Served as
Assistant Project Engineer for one and one-half years
in the Mesa Construction Office during construction of
Signal Butte FRS/Pass Mountain Diversion and Apache
Junction FRS/Bulldog Floodway proJects. Project
Engineer at the Mesa Construction Office from September
1988 to present. Projects since that time include EMF
Reach-4 and Signal Butte Floodway joint sealant repair
and EMF Reach-6 Floodway construction.

Training:

Engineering NPEG
EIT Certificate
So i I Compact ion Techn i ques
Contract Administration
Management Leve I I I

SNTC, 5-88
Phoenix, AZ 5-87
Phoenix, AZ 2-88
Columbus, OH 2-89
Phoenix, AZ 2-89



STATEMENT OF QUALIFICATIONS
for

CONSTRUCTION INSPECTION

Position: CHIEF INSPECTOR

Albert Rutledge, Civil Engineering Technician, GS-9
Date of employment with SCS, February 1967

SCS Experience:

Twenty years exper i ence in construct ion inspect i on In
Arizona. Served as Chief Inspector from 1981 to
present for the following projects:

RWCD Reach 1 $2.9 m I I on
RWCD Reach 2 $5.2 m I I on
Vanar Diversion Repair $2.1 m I I on
RWCD Reach 3 $2.9 m I I on
Signal Butte/Pass Mtn. $3.7 m I I on
Apache/Bu I I dog $7.7 m I I on
EMF Reach 6 $1.9 m I I on

Training:

Soi I Mechanics
Soi I Mechanics II
Construction Inspection
Concrete
Claim Avoidance, Hi II Int'l
Troxler Nuclear Gauge
ACI Concrete, Grade I
Soi I Compaction Techniques
Contract Administration

WNTC, 1969
Salt Lake City, UT 1978
SNTC, 1968 and 1988
SNTC, 1980
Phoenix, AZ 1985
Phoenix, AZ 1981
Phoenix, AZ 1987
Phoenix, AZ 1988
Columbus, OH 1989



STATEMENT OF QUALIFICATIONS
for

CONSTRUCTION INSPECTION

Position: Materials Testing Technician.

Blake Covey, ~ivi I ~ngineering Technician, GS-5
Date of empjo~ment with SCS, November 1987

Experience and Background:

Bachelor of Science in Geology from Arizona State
University. SCS duties since employment have been
performing material tests for the Apache Junction FRS,
Bulldog Floodway and EMF Reach-2 side inlet repair.



I :

STATEME'NT' 'OF'QUAl IF lCA traNS
for

CONSTRUCTION INSPECTION

r'Pos~tio:n: Survey Party Chief

'David CI'ough, Survey'Technician, GS-7
Date'ofaemplo:ym~rit with SCS, July 1979

SCS Experience:

Served in the'const~uction office as inst~~~e~t m~n:f~r
four years and as Survey Party Chief f~om 1984 to
present. Responsible for installing the primary
control I ines, monitoring contractor surveys, and
perfor min g qua Ii t y co n t r·o I 5 U r v e ys of the: for I ow in g
projects:

RWCD Reach 2
RWCD Reach 3
RWCD,Reach 4
EMF R'e ach 5
EMF'Reach 6
Signal Butte Floodway
Vanar Diversion Repair
Signal Butte FRS and Pass Mountain Diversion
Apache Junction FRS and SuI Idog'Floo~way

Training:

Survey Records Investigat,jon(SLM)
Troxler Nuclear 'Gauge
Management Levell ~I I

'Phoen i')<" ,'AZ 1984
Phdenjx, ~~ 1980
Phoen j"x',AZ :1980




