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Steps Taken for Comparative Studies

After topographic maps have been completed: a detailed site
investigation will be done. This will.identify proposed inlet
location, existing underground drainage features, and verify
mapping.

Proposed and existing bridges and culverts will be plotted in
plan and profile on topographic ,base maps.(at:street crossings).

A preliminary grade will then be established for the entire
project from structure to structure at street crossings adhering
to the work plan as close as possible.

A prehydrology meeting will be held to finalize the hydrology
done by SCS.

A final hydrology meeting will be held to establish peak flow for
the 10, 25, and 100-year, 24-hour storm:event for all inlets and

'for the main channel.

Preliminary layout for the main channel will be done based on the
final hydrology and the work plan (i.e., channel sections and
transition areas). For this, we will use channel sections from
the work plan if the peak flows in the main channel are the same
as from the work plan. If not, sections will be established
preliminarily using a straight Manning's Equation.

Existing underground utilities ~ill be plotted in plan view on
topographic maps.

The soils mechanics report will be evaluated to establish the
need for erosion protection and slope stability within the main
channel.

A preliminary backwater analysis will be done for the 100-year,
50% 100-year, and the 10-year storm event using our preliminary
grade, horizontal alignment, cross section, n values, and erosion
protection based on the soils mechanics report. WSP lI'will be
used for backwater analysis. Hydraul ic control grade elevation
will be based on PRC Toup HEC-2 analysis for Leisure World. At
this time, all existing structures (i.e., bridge culverts) and
proposed structures will be checked for their adequacy. Revi­
sions to alignment, cross sections, and linings will be made as
necessary.

Channel transitions (i.e., rip rap, soil, cement, or other
alternates) will also be evaluated at this time along with
different lining in the main channel.

Cost estimates, feasibility of construction, and operation and
maintenance of each of our modifications and alternates will be
eva1uated.

-2-
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SCS RWCO REACH 6, JOB RO. E-I01-012

DETAILED SCHEDULE FOR
COMPARATIVE DESIGN STUDIES AND APPROACH

Scope of Services per Specifications

Develop the general features of the structural installation.

Selection of the most suitable type of structures.
Optimum layout and arrangement of the "elements of the
structural system.
Compare different alternates for these structures.
Prepare cost estimates for all alternates.
Consider foundation and other site conditions.
Consider feasibility of constructipn, operation, and
maintenance.

Project features and alternatives are:

Earth channel.
Earth maintenance ramps.
Lined channel for all reaches not meeting criteria for earth
channel.

Consider:

Recompacted earth.
Soil cement.
Other alternates.

Side inlets.

Consider:

Pipe.
Grouted rock.
Other alternates.

Channel transitions.

Consider:

Rip rap.
Soil cement.
Other alternates.

Prepare a feasibility study report showing recommendations and
rankings of the project feature alternatives along with full
supporting data.
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Preliminary earthwork computations will be.done using the RDS
computer program to analyze cuts and fills for the main channel.
maintenance. roadways, and side cut ditches for each alternate.
These results will be included in our cost estillates along with
the feasibility and ease of construction. At this point. all
existtng structures and undergrour.d utilities will be looked "at
fOr conflicts for each alternate. ", .

Inlet locations and types will be established depending on peak
flows from the final hydrology and topography base Maps.

Side ditches will also be established based on the above-. Use
straight Manning's Equation to size ditches.

EXisting underground drainage facilities outletting into the
f100dway will be studied for their acceptance into side inlets or
the main channel. . ...

Different type of inlet (i.e •• pipe. grouted rock, and other
alternates) will be evaluated based on cost. feasibility of
construction, and operation and maintenance. Water surface
profiles. velocities. and erosion analysis will be performed for
each alternate to establish their size and performance.

Earth maintenance ramps will be laid out and located based on
information given to us by the Flood Control District.

Adetailed log will be kept establishing a chronologie order of
the procedures used, rational for different alternates chosen,
calculations, cost estimates, concepts, and final conclusions and
recommendations. This will then be turned into a feasibility
study report showing recomnendations and rankings of the project
feature alternatives.

-3-
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February 10, 1986

Re: SCS RWCD Reach 6
Comparative Design study
Contract No. 53-9457-00469
Job No. E-101-012
Summary of Conclusions and Recommendations

Greiner Engineering Sciences, Inc., is pleased to submit the findings from
the Comparative Design Study for the SCS RWCD Reach 6 Floodway Protection
Project. Enclosed are the following: Six (6) copies of the report (Volumes
I and II); six (6) sets of bluelines showing grade, alignment, water surface
elevations and the -layout and arrangement of the project features for Alt.
No.1, 2 and 3; one (1) set of tractive power calculations; and one (1) set
of computer printouts for IIWSPG II water surface profile calculations for all
hydraulic features (floodway, major inlets, and collector channels); TR-20
for all off-site subdivisions adjacent to the floodway, IISTORM II ; storm drain
analysi s for all storm drains entering the floodway; IICIRC01 TIll normal depth
calculations for pipes entering the floodway channel; and IITRAPOII II used to
analyze existing trapezoidal channels entering the floodway channel.

Greiner has adhered to the approach as outlined in this section. We have
developed a ranking system for all alternates and features within the flood­
way based on cost, maintenance, availability, ease of construction, aesthet­
ics and hydraulic performance and/or general performance. A point system of
one (1) through ten (10), with ten being the highest possible score, was
used based on the above. Different multipliers were used for each item as
foll ows:

Items Multiplier Possible No. of Points

Cost 2 20
Maintenance 1 10
Availabil ity 1 10
Ease of Construction 0.5 5
Aesthetics 0.5 5
Hydraulic Performance 1 10

(.•
Total Available Points 60
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The alternate that scored the hi ghest number of poi nts was the one recom­

mended.

The report is set up in two (2) volumes, with twenty-six (26) sections, as
shown in the index. Each section is composed of a write-up of recommenda­
tions, concepts, criteria, techniques and results. Following each write-up
are summary tables, cost estimates, detailed sketches, telephone conversa­
tions, design procedures used, details of proposed recommendations, calcula­
tions and ranking tables.

In summary, Greiner has looked at three (3) alternates for grade and align­
ment of the floodway. Alt. ~o. 1 was based on the original work plan by SCS
dated 10-74. Alt. No.2 isa modified Alt. No.1 with the amendment due to
Modification No.3 of Greiner's contract. Alt. No.3 is a modified Alt. No.
2 with a concept based on a serpentine layout. Greiner recommEmds utilizing
Alt. No.2 for the grade and alignment of the floodway.

Recommendations for structures at roadway crossings were made for Apache/
Higley, Adobe Road and Brown Road. It is recommended that a five (5) bar­
rel, 10' x 7' box concrete culvert approximately 352 feet in 'length be
installed at Apache/Higley. Due to problems in time delays associated with

this intersection (See Section 25), Greiner has not been able to do a full
investigation of this structure during this phase of their contract. A
further investigation will be performed during the preliminary design phase.
This investigation will consist of finalizing the two (2) major inlet struc-

w~ ttures, one on the northeast corner and one on the southwe.t corner, and the
connection of two (2) major storm drains entering into the floodway, one
from the north on Higley Road and one from the east on Apache Boulevard.
Greiner Engineering will also be investigating the shortening of wingwalls

on the eastside of the upstream and downstream end of thi s structure. A
possible use of a standard A.D.O.T. tapered wingwall on both east sides of
the structure, using a 3:1 side slope on both east sides of the structure
transiti ons, shorteni ng the '1 ength of si de slope protecti on and extendi ng

bottom protection upstream and downstream of the structure will be investi­
gated. Preliminary investigations and calculations within this report and



•• its attachments indicate that the above is very feasible and deserves a
further look.

It is recommended that a five (5) barrel, 8' x 8' concrete box culvert with
tapered wingwalls be installed at Adobe Road. The approximate length of the
concrete box culvert is 100 lineal feet. Inlet and outlet aprons are not
necessary for this structure. See Section 25 for the proposed grade and
alignment for the proposed Adobe Road and detailed recommendations.

It is recommented that a two (2) barrel, 8' x 8' concrete box culvert with

tapered wingwalls be installed at Brown Road. The approximate length of the
structure is 124 lineal feet. Inlet and outlet aprons are not necessary for
this structure.

Proposed and existing drainage reports were evaluated in conjuction 'with
field visits, aerial mapping, and routing techniques used by the SCS's TR-20
runs to establish peak flows for subdivisions adjacent to the floodway.
Results from Greiner's TR-20 program showed that it was necessary to design
a major inlet structure discharging from the existing retention facilities
for Stoneybrook between stations 77+00 - 79+00, Sunlife North between sta­
tions 92+00 - 95+00, and from street drainage at Mesa Shadows East at sta­
tions 143+66 and 150+98. (See Sections 5 and 6 for details).

Eleven (11) major inlet structures with their associated collection systems
are recommended for the RWCD Reach 6 project along the east side of the
floodway. Side inlet structures are designed to collect off-site flows from

major east-west streets (surface drainage) with provisions made for existing
storm drain systems and discharge from existing retention facilities from
adjacent subdivisions. Surface drainage from these off-site areas are very
wide and large and it was necessary to pick these up in a wide collection
area to assure adequacy. After off-site flows are picked up, they are
funneled and concentrated into the spillway system and del ivered into the
main floodway channel. It is recommended that the upstream banks of the

collection systems and the spillways for all major inlet structures be cons­

tructed with the same technique and material. Greiner Engineering recom-



mends the use of soil cement for this material.
and the bluelines for Alt. No.2 for locations,
all the major inlet structures).

(See Sections 5, 8, and 24
write-ups, and details for

It is Greiner's recommendation that the operation and maintenance roadways
on both sides of the main floodway channel be graded and drain away from the
main channel at a slope of 1.75 percent. This recommendation is made to cut
down on the amount of ruts which form on the main floodway channel banks
during storm events due to the runoff from the roadways. These ruts change
the Un" value of the channel banks and cause extensive maintenance due to
weeds and constant grading. Greiner Engineering did a major investigation
to see if this roadway could be treated to cut down on maintenance vehicle
sl ippage. The investigation showed that this is feasible but is an addi­
tional expense. Although a treatment is an additional expense, Greiner
recommends that 7" of soil cement be used for the maintenance roadways. It
is recommended that an agreement with the RWCD be made to allow an encroach­
ment of the maintenance roadway at ramp locations at certain locations on
the west side of the floodway. These locations are as follows: north of
Adobe Road, north of Apache Soul evard, south of Hi gl ey Road, and nQ.Cth-of
Br_o_wn-Road. The same situation exists and a precedent was set during
Reaches 2 and 3. It is possible, if an agreement cannot be reached, to
eliminate the maintenance ramps in these locations.

Since the operation and maintenance roadways drain away from the main flood­
way, it is necessary to coll ect and di scharge thi s runoff pl us the runoff
within the right-of-way of the floodway.and discharge it at a point into the
major floodway channel. Many alternates based on grade, al ignment, place­
ment of inlets, materials, ease of construction, maintenance, cost and
hydraul ic performance were eval uated for both east and west coll ection
systems. The following are our recommendations: On the east side of the
floodway, the availability of area was not a problem due to the horizontal
alignment of the floodway. Spacing of the discharge inlet is such that the
collector channel does not become a major earthwork item to facilitate good

hydraulic performance and low maintenance. Therefore, it is recommended
that inlets be spaced approximately every 500 feet with the drainage coming
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from the north and south, thus limiting earthwork. On the westside of the

floodway, limited space is available (sometimes only 7.5 feet of room),

therefore, the collector channel invert parallels the grade on the mainte­

nance roadway. It is recommended that inlets be spaced approximately every

600 feet with discharge coming from the north. Both of the collection

systems have a side slope adj acent to the ma i ntenance road of 4: 1, so that

if slippage should occur off the maintenance road, a vehicle could recover.

The side slope graded back to existing ground will be at a 3:1. On the west

side of the floodway right-of-way, it will be necessary to procure a tempo­

rary grading easement so that the top of the 3:1 slope of the channel bank

will match the existing RWCD canal maintenance road and to assure positive

dra i nage into the collector channel. The materi a1s for bot h collector

channels will have an earthen lining.

Both collector channels will have the same discharge inlet system composed

of a 24 inch C.M.P. drop shaft with a pre-fabricated trash rack, and 2-4

inch P.V.C. perforated pipes embedded in pea gravel, wrapped in a filter

blanket connecting into the 24 inch drop shaft. Welded to the bottom of the

drop shaft will be an 18 inch C.M.P. discharging into the floodway invert.

A complete materiali nvest i gat i on was performed for all alternates and

features for the fl oodway. The results from our ranki ng system for the

remainder of the floodway features are as follows: Soil cement is recom­

mended for all erosion protection including; the main floodway channel,

collector outlets, the 42 inch pipe at station 143+66 discharging into the

collection system across the maintenance roadway in that area, and the 36

inch pipe south of University Drive. The only area that soil cement is not

recommended is for the banks under the Broadway Road bridge constructed at a

1:1 side slopes and within the transition areas. It is recommended that a

concrete 1ining be used, due to the fact that concrete can be pumped and

there is not enough room under the bri dge for any construct i on equi pment.

Soil cement is also recommended for the maintenance roadways and ramps. The

ramps will be constructed with a cutoff wall on the upstream side of the

floodway and at the bottom. Weep hol es are recommended on the ramps to

prohibit uplift due to hydrostatic pressures. All maintenance ramps will be
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graded so that they enter into the f100dway in the same direction of flow of

stormwater, limiting erosion and maintenance. A plunge basin is recommended

versus a drywell for the 54 inch pipe south of Brown Road. This p1 unge

basin will be constructed out of soil cement with weep holes for drainage.

Headwall s with trash racks are recommended for the out1 et of the 54 inch

pi pe south of Brown Road, the 36 inch pi pe south of Un i vers i ty Ori ve, and

the 42 inch pipe located in the collection system of the major inlet struc­

ture at station 143+66.

It is recommended that the inlet channel to the north terminus of the f100d­

way be protected using soil cement on the bottom, the sides of both banks

and 10 feet to the east on natural ground. On the most easterly edge of the

soil cement, a cutoff wall is also recommended.

It is recommended that wherever eros i on protect ion is recommended in the

main f100dway channel, a three (3) foot cutoff wall be constructed on the

upstream and downstream edge of the material. In addition, it is recom­

mended that for the fi rst ten (10) feet on the upstream edge of thi s ero­

sion material, weep holes be placed every twenty (20) feet to prevent hydro­

static uplift.

It is recommended that a 3 foot high concrete retaining wall, approximately

50 feet in 1ength, be constructed between the eastern bank of the mai n

f100dway channel and the most western bank of the collection system to the

major inlet south of Brown Road. This needs to be installed because the

grade differential is approximately 2 feet in this area. See detail in

Section 5.

A temporary grading permit needs to be obtained in two additional areas.

One to tie the inlet channel at the north terminus into the existing channel

located at the most northern right-of-way for this project, and one at sta­

tion 143+66. It is necessary to remove the existing headwall and trash rack

and two (2) sections of 42 inch pipe beyond the right-of-way of the RWCO

f100dway and rebuild the headwall and trash rack. This must be done to give
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enough room to swing the maintenance road around the inlet spillway struc­

ture (See the detail in Section 5 ).

The selection of one major material for all the features within the floodway

should provide the Contractor and the Soil Conservation Service with many

advantages. It is recommended that plated soil cement be used as the major

material. A batch process is not recommended for the following reasons:

There is only a limited amount of this material being used. The floodway

being approximately 2.5 miles in length and the major inlet structures,

collection facilities, inlet channels, outlet protection, and bank and

bottom protection being spaced so far apart would take a tremendous amount

of haul distance. Therefore, it is recommended that soil cement be mixed

directly into the soil at each feature location including the maintenance

roadways. Since the same equipment can be used for rough grading, finish

grading, and the application of soil cement, the Contractor should only have

to mobilize one time on the site, saving a tremendous amount of time and

cost and in return passing the savings on to the Soil Conservation Service.
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Open Channel (ft)

Definition

Con$ttuctini:.G.! i.mproving a Channel. either natural
or artificial. in which water flows with,a free.$Uh;

. face. ' , .,',-

Scope

This standard applies to construction of Open chan­
nels or modlflcation of existing streams or ditches.
Design criteria for channel stability and maint.
nance of flOOdwater diversions (400). floodways
(404). or surface drainage. main or lateral (608), hav·
ing a drainage area in excess of 1 mi2 (1.6 kmZ) shall
be in accord with this standard for open channels. It
does not apply to diversions (362). grassed water·
ways or outlets (412). irrigation field ditches (388).
surface drainage, field ditches (601), Of irrigation
canals or laterals (320).

Purpose

To provide discharge capacity required for flood
prevention, drainage. other authorized water man·
agement purposes, or any combination of these
purposes.

•Condltions wh.,e practice appUes

This standard applies to all earth channel construe·
tion or modification except as noted under
"Scope."

It also applies where stabilitY requirements can
be met. where the impact of the proposed construc­
tion on water quality. fish and wildlife habitat,
forest resources, and quality of the landscape is
evaluated and the techniques and measures neces·
sary to overcome the undesirable effects are made
part of any planned work. where an adequate outlet
for the modified channel reach Is available for
discharge by gravity flow orpumping. and where ex·

cavaUon or other channel work does not cause
significant Itosian. floodina,.or Sedimentation•

D..ign crit.,..

Plan. Channel construction or modification shall be
according to an approved plan prepared for the site.
TR·25 shall be used in surveys, planning, and site in­
vestigations for channel work. Design criteria in
TR·25 shall be followed. using the prOCedure best
adapted to site conditions.

In selecting the location and design of channels.
careful consideration, shall be given to minimizing
water pollution, damage to fish and wildlife habitat,
and to protecting forest resources and the quality
of the landscape. In considering requirements for
construction and operation and maintenance. se­
lected Woody plants must be preserved. The overall
landscape character. prominent views, and fish and
wildlife habitat requirements must be considered.

Planned measures necessary to mitigate un·
avoidable losses to fish or Wildlife habitat shall be
included in the project The quality of the landscape
shall be maintained by both the location of channel

• works and plantings, as appropriate.
The alinement of channels undergoing modifica·

tion shall not be changed to the extent that the
stability of the channel Of laterals thereto is en·
dangered.

Capacity. The capacity for open channels shall be
determined according to prOCedures applicable to

, the purposes to be served and according to related
engineering standards and guidelines in hand·
books. The water surface profile or hydraulic
gradeline for design flow shall be determined ac­
cording to guidelines for hydraulic design in TR·25.

,The n value for ag~c~nels shall be based on the
ex~te4 vegetation, along with other retardance
factors. considering. the level of maintenance pre-·
scribed in. the oP4ration and· maintenance plan pr•
pared with the owners or sponsors. The required ca·
pacity may be established by Considering volume­
duration removal rates. peak flow, or a combination
of the two. as determined by the topography, pur.
pose of the channel, desired level of protection, and
economic feasibility.

Cross section. The required channel cross section
and grade shall be determined by the plan objec­
tives, the design capacity. the materials in whicn
the channel is to be constructed, the vegetative
establishment program. and the requirements for
operation and maintenance. A minimum depth may
be req,uired to provide adequate outlets for subsur·

sa. Octobef 1110
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face drains, tributary ditches, or streams. Urban
and other high-value developmenls Ihrough which
the etIannel Is 10 be constructed must ~ cOtto
sidered in Ihe ~esign of the channel section.

Channel sbibillty. Characteristics of aSlable Cha&'~."
ne' are:

1. The channel neither aggrades nor degrades
beyond tolerable limits.
2. The channel banks do not erode to the extent
that..ethe channel cross section is changed ap­
preciably.
3. Excessive sediment bars do not develop.
.c. Gullies do not form or enlarge because of the eft*
Iry of uncontrolled surface flow to the channel.,

All channel construction and modification (Ift*
cluding clearing and snagging) shall be according
to a design that can be expected to result in a stat
b'e charinel that can be maintained at reasonable
cost. Vegelation, riprap, revetments, linings. slruc·
tures. or other measures shall be used if neeessary
to insure stability.

The method applicable to site conditions in TR·25
shall be used in determining the stability of pro­
posed channel improvements.

Bankfull flow is the flow in a channel that creates
a water surface at or near Ihe normal ground eleva·

.. tion, or the tops of dikes or continuous spoil banks
- that confine the flow for a significant length of a

channel reach.
Ch~must- beslable under conditions exist~

ing immediately after construction (as·built candi·
tion) and under conditions existing during effective
design life (aged COndition). ChanneJslabiJity shall~

be- determined for discharges under these condit
. ,,'. ... tions as follows:

(

• il~ ~uilt CCe!!dilio(l-Bankfull flow, design dis·
.A charge. or lo-year.frequency flow, whichever is

,. smallest. but not more than 150 percent nor less..
., than ~.Rer~nt of design disc~

-: .. _ ..::.....oole as·built·-velocity (regardless of type
of siabiiity analysis) in the newly constructed chan·
nel may be increased by a maximum of 20 percenl
if:

a.LIhe soil andsile in which the channel is to be
constructed are suitable' for rapid estabtlshment
and support of erosion-conUolling vegetation,
b.t Species- of· erosion.controlling vegetation

• adapted to the area and proven methods of estab­
lishment are known. and
c.) The channel design Includes detailed pla,,~J.,.~
establishing vegetation on the chaMel side slopes.

\

2..~ co.!1ditiq!l.-BankfuH flow- or· design..dfS,.~r

chj;ge. ;hict'!e~er isJarg.. uceP~hatit ia not~.,.
essary to check stability f9f.di~!gegreatee UW!~
~;--

$taoility CMcU-lhat Ma flo-refated·areilOt teo

q,~~~~.Jt t"4l~"'!~LI.X_~!.lJY..!.(Q.iJn(~.Qt.leaL .

t:~\i~constf'\ICted'channefailt f~ned
soils and sands, the n values ahan be. determill44
according to procedures in chapter 6 of TR·25. and
shall not exceec1 0.025. The n value for channels to
be modified by clearing and snagging only shall be
determined by reaches according to the expected
channel condition upon completion of the worle.

)

Appurtenant structure.. The channel design shall
include all structures required for proper function·
ing 0' the channel and its laterals, as well as
travelways for operation and mainlenance. Inlets
and structures needed for entry of surface and sub­
surface flow into channels without significant ero­
sion or degradation shall be included in the channel
design. The design also shall provide for necessary

.flood gates, water·level-control devices, bays used
in connection with pumping plants, and any other
appurtenances essential to the functioning of chan·

.nels and contributing to attainment of the purposes
for which they are built. If needed, protective struc·
tures or treatment shall be used at junctions be­
tween channels to insure stability at these critical
locations.

The effect of channel work on existing culverts.
bridges, buried cables. pipelines, irrigation flumes,
and inlet structures for surface and subsurface
drainage on the channel and laterals thereto shall
be evaluated to determine the need for modification
or replacement.

Culverts and bridges that are modified or added
as part of channel projects>shall meet reasonable
slandards for the type of structure and shall have a
minimum capacity equal to the design diSCharge or
state agency design requirements, whichever is
greater. Capacity of some culverts and bridges may
need to be increased above the design discharge.

; Disposition of spoil. Spoil material from clearing.
I grubbing, and channel excavation shall be dis·
\. posed of in a manner that will:

1. Not confine or direct flows so as to cause in·
stability when the discharge is greater than the
bankfull flow.
2. Provide for the free flow of water between the
channel and flood plain unless the valley routing
and water surface profile are based on continuous
dikes being installed.

(

(
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3. Not hinder tne development of travelways for
maintenance. '•
.t. Leave the right-of.way In' the best condition fea­
sible, consistent with the project purposes and ad­
jacent land uses.
5. Direct water accumulating on or behind spoil
areas to protected outlets.
6. Maintain or improve the visual quality of the site
to the extent feasible.

Vegetation of channel Vegetation shall be estab­
..c Iished on all channel slopes, berms, spoil, and other

disturbed areas according to the SCS standard for
channel vegetation (322).

(

Operation .nd m.int.n.n"

PI.n. An operation and maintenance plan must be
prepared for each channel system. Minimum r.
cjuirements for operation, maintenance, and r.
placement shall be consistent with the design ob­
jectives. This includes consideration of fish and
wildlife habitat, quality of the landscape, water
quality, mitigation features, methods, equipment,
costs, stability, function for design life, frequency,
and time of year for accomplishing the work. De·
tailed provisions for operation and maintenance
must be made if complex features, such as water·
level-eontrol structures and pumping plants, are r.
quired•

Open C"anMt 582-3

/

M.lntenanc:e .cce.... Trave!:Ways fat maintenance
generally shall be provided as part of all channel
w9~. This requirement may be met by providing
reidy access points to sections of the channel If
this will. permit adequate maintenance In confor-
mance with the operation and maintenance plan.

A travelway shall be provided on each side of
large channels if necessary for use of maintenance
equipment. Travelways must be adequate for move­
ment and operation of equipment required ·for main­
tenance of the channel. The travelway may be
located adjacent to the channel on a berm or on the
spread spoil. In some places the channel itself may
be used· as the travelway. The travelway, including
access points. must blend into the topography. the
landscape, and adjacent land uses.

S.fety. Open channels can create a safety hazard.
Appropriate safety features and devices should be
installed to protect people and animals from ac·
cidents such as falling or drowning.

Plans and specifications.
Plans and specifications for constructing open
channels shall be in keeping with this standard and
shall describe the reQuirements for properly install·
ing the practice to achieve its intended purpose.

ses, October 1910
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Stonn drain analyses were performed using the "STORM" program. "STORM"

is a computer program written and used by the los Angeles County Road

Department. and is considered applicable to this , study. The

ce
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"STORM" program was used specifically to calculate the hydraulic grade

1; nee

The storm drain analysis program "STORM" used the average of the hydrau­

lic grade line elevations of the main sewers at the ends of each junc­

tion and assumes this elevation as the control elevation for the lateral

or the lateral system.

For partial and seal flow. seal indicates flow changes from part to full

or vice versa. the analysis is performed initially upstream through the

system until it reaches the highest upstream inlet. Then a downstream

analysis is performed by computing drawdown curves and applying the

pressure-pl us-momentum equation at each junction. Thi s analysi s ; s

terminated as soon as a hydraulic control or a segment of the sewer is

identified as flowing full. The upstream analysis proceeds by computing

the backwater curves and checks for those points which should be over-
"

ridden. then the pressure-plus-momentum equation is applied to compute

the final flow depths.

For pressure flow. the analysis proceeds upstream assuming that the

hydraulic grade line passed through points identified by adding the
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friction losses and the minor losses to the hydraulic grade line elevat-

ion at the downstream end of the 1i ne. The pressure-pl us-momentum

equation is applied at each junction to compute the hydraulic grade line

at the upstream side of the junction. The analysis then proceeds to the

next upstream line, in succession.

Basic Equation Used in Storm Drain Analysis Program

Manning's Equation:

v =1.486
n

x

where v = velocity offJow (feet/sec)

S = slope of the conduit' (feet/foot)

R = hydraulic radius (feet)

n = Manning's coefficient of roughness

Various forms of this general equation are incorporated in the "STORM"

program including tables from King's Handbook of Hydraulics.

Junction Losses

The change in hydraulic grade line across a junction is calculated by:

y = Q2V2 - QI VI COS 91 - Q3V3 COS 93 - Q4V4 COS 94
g (AI + A2)

2
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where: A = area of flow at a given section (square feet)

Q = quantity of flow (cfs)

V = velocity (feet/second)

g = gravitatio~acceleration (32.2 ft/sec2)

g = angle of convergence between the centerline of the down­
stream main sewer and the centerline of the sewer carrying
the incoming flow [upstream main sewer and laterals
(degrees)].

Backwater and Drawdown Equation

This equation is used for determining backwater curves and drawdown

curves (see King's Handbook).
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where: L

V

o
g

= length of reach between sections (ft)

= velocity of flow (ft/sec)

=depth of flow (ft)

= gravitational acceleration (32.2 ft/sec2)

Ce

So = slope of the invert of the channel (feet/foot)

Save = average slope computed by Manning's Equation
(feet/foot)

NOTE: A backwater curve is defined as a hydraulic grade line when the

depth of flow increases in the downstream direction. A drawdown

curve is defined as a condition when the depth of flow decreases

in the downstream direction.

Force Equation for Hydraulic Jump Analysis

Q 2
F=_I_+A Y

g Al I

This equation is used to determine if a hydraulic jump occurs in a

certain segment of the sewer.

where: Q= quantity of flow (cfs)

A = area of flow at a given section ,(sq. ft.)

g = gravitational acceleration (32.2 ft/sec2)

Y = the vertical distance Cft) below the hydraulic grade line­
(for pressure flow) or the water surface (for partial
flow) to the center of gravity of the flow cross section.



........

• "WSPG" (Water Surface Profile Computation) computer program was used to

"WSPG" is a hy-

c.

(.
'.

draulic analysis system composed of an input edit program and a program

which produces the water surface profile gradient data. The program was

developed by the Design Systems and Standards Group of the Design

Di visi on and the Data Processing Section of the Busi ness and Fi sca1

Division of the Los Angeles County Flood Control District.

Each set of calculations has two sets of computer printouts. The first

set is the "Water Surface Profile Edit Program". The edit program gives

a detailed explanation of all the input us.ed to analyze the channel

design. It informs us of the shape of the channel; for instance, the

section number, number of piers, average pier width, height of channel,

base wi dth and the side slopes 1eft and ri ght. It also tells you the

system outlet including station, section number, invert elevation and

water surface elevation. It then gives you a complete reach description

including station, invert elevation, section number, Manningls "nil

value, radius if around a curve or deflection angle point, and manhole.

It also gives you information regarding transitions from one reach to

another, bridge exits and entrances, junctions including station, invert

elevation, section number, Manning ls lIn" valu..e, radius if around a curve

or deflection angle point and manhole. At a junction it gives you

additional information including the lateral numbers coming in, the

Manni ng Is "nIl value for that 1atera1, the flow enteri ng the 1atera1s,

the lateral invert· elevations and the angle from the lateral to the main

channel.
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The other set is the actual cal cu1 at ions showi ng the stat ion, 1ength

along channel it evaluated, slope of channel invert, depth of flow,

water surface elevation, flow, velocity, velocity head, average friction

slope, energy gradient elevation, head loss due to friction, super ele­

vation, critical and normal depth, height of channel, base width, side

51 ope of channel, left and right, number of piers and average width of

piers. The output also lets you know where a hydraulic jump, transition

structure, bridge entrance and exit and a junction occurs. There is

also a plot showing stationing, invert elevations, critical depth, water

surface elevation, height of channel, energy grade line, curves crossing

over, bridge entrance or exit, wall entrance or exit, and lets you know

if it's a reach, transition structure or junction. Wherever a change

occurs, new data is printed out.

- --- - _ .... -.---- ...... --- -- ....
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e:
J:'L,

28(OUTLET)lg'.. a'" 3'· 6"1 5'~3'" 8.991 S.80

'.~j" 1 4,551 4,4&1 275

,2<OUTLETTr7-:' 8....T2~~ 9-.01 'toot" I 6.94 I 6.781419

4(OUTLET) I 5 -s"l 2'- I" II' -II" I 4.12 I 4.031. 249

I4(OUTLET)I 8'-2"13'-0'" t ..-g" I 7,7al 7.611 46.

~OUTLET)I 6'- sliT ~f"5-'''T2':.~3''1 5.431 5.31 I 328
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84"13HINLET) 110'·8""0'·8'" 6'.. 0'" 14.81 1'4.48
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Filing Fee Waived.. Rec;d By
Inspection Fee Wai ved Rec'd By
Bond Wa i ved Rec'd By
Certificate of Insurance Rec'd By Waived

.j/J
License No. _.loll8':..;:S"~-~J-I.?:"'-::~!i!-:; _
Effective Date _~.:l~-~J:--~8~S=-: _
Expiration Date ~'1:--...l3l&.:!~~-8~5::.. _

This Agreement made by and between the Flood Control Distr
6
ict of Marico~a County, hereinafter referred to as

DISTRICT,and· City of Mesa, Post Office Box 14 6. Mesa. rizooa. Arizona 852Ql .

hereinafter referred to as LICENSEE. The DISTRICT hereby grants, pursuant to the terms and conditions appearing
below and upon the reverse side hereof, a revocable license to enter upon, occupy and use, at LICENSEE's sole
expense, right-of-way of the DISTRICT described as follows:

.. ~

RWCD Floodway, North of Broadway at aoproximately 54th Street and Arcadia
as shown on the attached sketch.

c.·T e right-of-way is to be used for the sole and express purpose of:

Cutting a shallow di tch from the existing Mesa retention basin west to the
RWCD Floodway channel to drain stormwater into the Floodway area.

All work is to be done in a safe, hazard-free manner leaving no debris.
The work is to be done to the satisfaction of the Flood Control District
Inspector.

Licensee is to notify the Flood Control District three days before beginning
work in the District's right-of-way.

By:

Title:

ARICOPA COUNTY
,/

Edward D. Cps n
Chi ef. Land Mana gement OJ yi s1 on

LICENSEE:

Name: City of Mesa

Address: Post Office Box 1466

Date: _---'l:J.50..-,;:;;"L.I_-..::g~5=:..- _

FINAL INSPECTION:

By:
/ .•
l. e:

Date: _

Mesa, Arjzona 85201

Phone:

By: -.:::;rt.~-...p.:...-_--------

Title: iI-.=..=~=---_C....;/:...:·~..:.;/I~_5t---:-F/~A.e~e;;...r_
Date: _.:....:/2=--_}:.....()_-.....::<fr::..~ _
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-.
ADDENDUM to "h'YDROLOOIC DESIGN FOR

HIGHWAY DRAINAGE IN ARIZONA" April 1975

Steps to be used to determine precipitation value. for various dura­
tions and return periods.

STEP 1. From the precipitation maps in the manual "Hydrologic
Design for Highway Drainage in Arizona", determine the precipi­
tation value s for the 6 and Z4 hour duration storms for return
periods of'Z, 5, 10, ZS, 50 and 100 years. Tabulate these values
in Table I in the column headed 'Map Values'

TABLE I

Return Period Precipitation Value s (inche s)
(Years) 6 hour duration Z4 hour duration

Map Corrected- Map Corrected
Value Value Value Value

i
..'- .- ___ • _0·' .t, r-- - I. lTY

_.
- 1~3 1,::'0 .

5 j,b 1,158 /. '8 J,g~

10 ). q 1.81 ~,~ ;;J, I?
••

;>,/;O25 ~,'3 ~.~O ~,7

-
50 ;), b ";).6~ =3.D ~,ol

100 =3.0 ~. 0:;) :" r.;.. :j. {J,O

•
NOTE: There is a possibility of making an error ~hile reading the
m.aps because, (1) a site is not easy to locate precisely on a series
of 1Z.maps, (2) there may be some slight registration differences
in printing, and (3) precise interpolation between isolines is diffi­
c~t. In order to minimize any errors in reading the maps, these
val~es should be plotted on the diagram "Precipitation Depth versus
Return Period" Fig, 1.
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DETAIL NO.

501-4

NOTE~
I. ALL CONCRETE SHALL BE CLASS A. PER SECT.7
2. ALL REINFORCING BARS SHALL BE -4 EXCEPT.
~ BARS OVER P'PE, BAR SJW:ING APPROX.­
MATELY "-0" C TO C UNLESS OTHERW!SE
NOTED.

3, 300 WING WALL FLARE SHOWN', 45° NORMALLY
DESIRABLE,

PIPE DIMENSIONS QUANTITIES

1.0. L E F C.Y. CCH;. REINF.
APPRX) C.M.P. R.C.P. STL. LBS.

IS" 2'-0" 1'-0" 1'-9" 0.97 0.96 65
24" 2'-0" "-0" 1'·9" 1.11 1.07 7S

30" 3'-0" "-6" 2'-7" 1.50 1.44 lOS

36" 4-0" 2'-0' 3'-6" 2.08 2.0' 150

42" 5'-0" 2'-6' 4'-4' 2.7' 2.63 ·205

48" 6'-0" ~-O" 5-2" 3.39 3.30 210 ..
54" 7'-{)" "5-6" 6'-1" 4.14 4.02 335
6IJ" S'-O" 4'-d 6'-11" 4.96 4.80 410

'T

<:"11.-.- 6"

_",. .... •• 1-..... , ..... ". ~_

~:~EXPOSED CORNERS

IS" TO 60" PIPE

d
~-O~'I

-SECTION A-A

o

--CD

-~

-CD,
-N

: .z,ff:4CD j b:::::c::±£:. " .

HEADWALL IRRIGATION

2-#6 BARS
I BEND TO CONFORM

TO PIPE

!&~2

PLAtt

B

SYMMETRY -I
ABOUT (l

_STANDARD DETAIL

B--' ELEVATION

----t------i------l---------- ------

DETAIL NO.

501-4

[I]

[}Wj
[)Wj (-U

~

~

~
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SCS-AS-l46

SHEET _1_ OF _4_ SHEETS
-{

Name .and Address of IIdder; ! '" ~ .
REV. 2-73 Name and Address of Bidder: Name and Addrel. of Bidder: Name and Addresfl of Bidder: Name and Address of Bidder:

., I f~ "-.
Pulice Construction,Inc "

ABSTRACT OF PROPOSALS Ba 11 & Brosamer, Inc •.
f.~. '.

2035 W. Mountain View RilE •. Monks "construction Co Hunter Contracting CO.
RECEIVED Road

Ball ~Ball &8rosamer ~.O. Box 25579 9401 South Copper Rd.
M.M. Sundt Construction Co.

AT Rm 3030-Fed. Bldg., Phoenix,AZ Phoenix, AZ 85021 Inc. a Joint Venture Colorado Springs, CO 80936 P.O. Box 900
3949 E. Irvington Rd.

(PLACE OF OPENING) SCS-30-
P ,0. Box 1007 t Gil bert, AZ 85234

P.O. Box 27507
Danvill e, CA 94526 I

Tucson, AZ 85726
DATE OPENED 8-8-84 INV. NO. AZ-84 PuX: D ) R~~-3 -

;
.- ._-

ADDENDA TO BE ACKNOWLEDGED:

NOS. 1 &2
.

Total Bid $ '? qnq 7q7 .35 Total Bid $ 2 996 464 28 Total Bid $ 3.577.554.18 Total Bid S 3,711,236.28 TotalBid$ 3,935,895.80

ACCEPTANCE PERIOD
60 Ca 1endar Da vs 60 Calendar Davs 60 Calendar Days60 Calendar Davs 60 Calendar Dave:

ADDENDA NUMBERS ACKNOWLEDGED
1 &2 1 &2 1 &21 &2 1 & 2

BID GUARANTEE (Type and Amount)
Bid Bond - 20% Bi d Bond - 20% Bid Bond - 20% Bid Bond - 20% Bid Bond - 20%

DELIVERY PERIOD
'?70 r~lpnd::lr n::lVC: 27 a Ca 1enda r Da vs '110 r::l 1pnr-!A Y' n::l \1<: 270 Calendar Davs270 Calendar Davs

DISCOUNT/
~l/n N/A ~l/A N/A N/A

ITEM
WORK OR MATERIAL

QUANTITY UNIT UNIT UNIT UNIT UNIT
NO. AND UNIT PRICE AMOUNT PRICE AMOUNT PRICE AMOUNT PRICE AMOUNT PRICE AMOUNT

'Rirl SrhprllJlp-R1IIP c;hpp+~~ ----------~ ----------~ ------------~ --------~ --------
1 rlPflrinn ~ hrllhhinn 220 AC 'l; 250.00 $ 55 000.00 $ 530 00 $ 116.600. 00 ,\ 11 t:; nn $ FiQ 100 00 $1,150.00 $ 253, 000. 00 ~1 300.00 $ 286 000.00

2. Mobil ization L.S XXX 50.000.00 XXX 75.000.00 xxx 87 000.00 XXX 104,000. 00 XXX 40 000 00
\

1 Wrltpr 225.000 MG 2.50 375 000 00 ? c:;n 171) nnn nn ? I)n 375 000.00 ? 1)0 375 000.00 ;:> 50 375.000.00
Channel

11 Fxr.rlvrltinn ,., nmr 2 235 261CY Fi1 1 161 50q '11 h~ 1 1i1Q Q77 11~ .85 1.899.971.85 ~() 17RR 'lOR 80 7r:i 1 676 445 75
Basin

t:; !='Yf';:lv::ltinn rnrnmnn 66 545 CY fi? 41.257.90 .68 11r:i ?I)n Fin .94 62,552.30 1. nn 66 1)4500 RI) 56 563.25
Struc ture

Fi !="vr;l\f::lt;nn ,.. 4 244 CY d nr 16.976. 00 3 00 1'1 71? on 3.00 12.732.00 5.00 '11 ??o.OO 10 00 42 440.00

7 ,tY'IIrtllY'p Rrirkfi11 1 131 CY 7 nr 7.917.00 I) or 5 655.00 4.60 5.202.60· 12.00 11 1)7? on 1n no 11 310 00

A I='::ll"th l='i11 482.848 CY ?f 96.569.60 .20 96,569.60 .33 159.339.84 .50 -21,L.424 00 40 193.139.20

9 Ora in Fill 614 CY ?7 t:;r 16 885.00 '10 or 12 280. 00 33. 00 20 262.00 16.00 9,824.00 20.00 12 280.00.,

10. Concrete LllO CY 141i or 160 950.00 180 OC 199.800. 00 139.00 154.290.00 158.00 175,380.00 200.00 222,000.00

11 rpmpnf" L661 Bb ?n nr 33 220 00 11) OC 24.915 00 17.90 29 731. 90 16.20 26,908.20 17.00 28,237.00

1? Steel Reinforcement 278 342 LB. d" 116 903.64 4( 111.336.80 .37 102 986.54 .39 108,553.38 .30 83,502.60

24" Diameter Concrete
13 Pine Class III 67 LF t:;t:; or 3 685.00 ?r:i or 1 675.00 27.75 1.859.25 38.00 2,546.00 50.00 3,350.00
,-,

14 Lnnc:p Ror.k Rinrrln 7 ql n rv ?1 nr 166 110 00 1 n nr 7q 100 00 17 1r; 140 402.50 16.00 126 560.00 28 00 221,480.00

1 e:; h Rnr It R; nl"::l n 4.546 CY 1n nr ... 136,380. 00 ?11 nr 90.920.00 33.30 151,381.80 10 no l1FilRn 00 de:; nn 204 570. 00-



U.S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION
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r.J"SCS-AS-:-l46a
Rev. 9-73
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"
SERVICE

"""\
SHEET _2_ OF --!- SHEETS 1:.Name and Addres8 of Bidder: Name and Addrea8 olBidder: (_..... Addr_ ofB;dd.: Name and Addre8a of Bidder: Name and Ad<h-ea8 of Bidder:

CONTINUATION SHEET

ABSTRACT OF PROPOSALS Pulice Construction Co. Ball &Brosamer Inc. .E. Monks Const. Co. Hunter Contracting Co. M.M. Sundt Const. CO.

RECEIVED INV. NO. SCS-30-AZ-84
2035 WMountain View Rd. Ball, Ball &Brosamer P.O. Box 25579 P.o. Box 900 P.O. Box 27507

. Phoeni x, AZ 85021 Inc • ~olorado Springs, Co Gilbert, AZ 85234 Tucson, AZ 85726

ITEM
WORK OR MATERIAL

QUANTITY UNIT UNIT r UNIT UNIT . UNIT
NO. AND UNIT PRICE AMOUNT

PRICE AMOUNT PRICE AMOUNT PRICE AMOUNT PRICE AMOUNT

·1

lli It n.oo 1;
I I

$r,1I ~ ¥'rl Y'~ ; 1 11? I J:' 2 464.00 $ 25 00 t 2 800 00 I~ lh ~o </:. 1 ~~1 lin t ?1 or ~ 2 352 00 $ 20.00 2 240.00
.. -

f . -

17. Fence I 262 LF 16.00 . -";: ,. 4.192.00 15 00 3 930 do 1 &\ Rn 4 139.60 14.85 3 890.70 15.00 3 930.00:

18. Survevs LS XXX 60 800.00 XXX 50 000 00 'l.Y.X 77 nnn no xx'/. 60 000 00 XXX 55.000.00
12" Corrugated

lq Mpt.:ll P;np gO IF ?Qno ? Iil0 nn 11:; nn 1 ':lI:;n nn 22 00 1 980.00 9.0e 810.00 20.00 1.800.00

Su b Total ? 710 42q 1&\ 2 824.891. 48 3 357 013.78 3 516.174. 08 3.51 9 287.8a

Bid Schedule-Yellow ~~ ------------~~~ --------~ --------~ ------------
1. Mo bil i zat ion LS XXX 3,000.00 XXX 5.000.00 XXX 15,000.00 XXX 1.00 . XXX 10,000.00

2. Clearina &Grubbina 12 AC 250.00 3 000.00 800.00 9.600.00 545.00 6,540.00 I 18 000.00 2.000 00 ?4 000 nn1,500.00
Trailwater

3. Pump Relocation LS XXX 23,000.00 XXX 25,000.00 XXX 31,700.00 XXX 25 000.00 XXX 1nn nnn nn

4. Pond Excavation - 38.864 CY 1. 00 38 864.00 70 27 204 80 1. 00 38.864.00 80 ~1 OQl 20 ? 00 77 7?~ 0(\

5. Structure Excavation 2.727 CY 4.00 10 908.00 4.00 10.908.00 3.00 8,181.00 5.00 13 635.00 10 00 ?7 ?70 nn

6. Channel Excavation 1.355 CY 2.00 2.710.00 6 00 8.130 00 1.80 2.439.00 1 00 1 ~J:;J:; no Ii no R l':ln (\n
...

7. Structure Backfill 2.438 CY 7.00 17 066.00 5 00 12 100 00 3.80 9,264.40 5.00 12.190.00 10.00 24 380 00

8. Earthfi 11 7 500 CY .20 1 500.00 20 1 ~oo no .65 4,875.00 .50 3,750.00 .50 3.750.00

q
18" Corruga ted

104 IF 3,432.00 35.00 50.00Meta1 Pi De 30 00 3 120 00 10 00 1 I'\d (\ no 33.00 3.640.00 " 5 200.00
15" High Pressure

15.45 94,245.00 73.200.001n pvr P;np Ii 1no I !=' 11:; nn ql .500 00 10 00 61.000 00 12.00 21. 50 131 150 00

11 Survevs IS XXX 4 700.00 XXX 10 000.00 XXX 6,000 ..00 XXX 13,200.00 XXX 5,000.00

Su btota 1 199.368.00 171 ,572.80 220.540 40 1 QJ:; Ofi? 20 L1.1 h h('lS< nn

'.-

•

•
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SHEET ---3- OF --L SHEETS I Name and Addrese of Bidder:

•
SCS-AS-l46
REV. 2-73

ABSTRACT OF PROPOSALS
RECEIVED
AT Rm 3030-Eed 81 dg I phoenix I AZ

(PLACE OF OPENING) SCS-30-

DATE OPENED 8-8-84 INV. NO. AZ-84

ADDENDA TO BE ACKNOWLEDGED:

NOS. 1 & 2

Richard P. Murray Co.
P.O. Drawer G
Chandler, AZ 85224

TotalBid$ 4.346.666.11

Name and Address ot Bidder:

Consolidated Utility
Contracting Inc.
P.O. Box 6059
21617 N 21st Ave.
Glendale~ AZ 85312

Total Bid $ 4 .589 .17 5. 5a

Name and Address of Bidder:

Kokosing Construction
Company, Inc.
P.O. Box 226
Water Ford Road
Fredericktown, OH 43019

Total Bid $ 4.841.798.90

Name and Address of Bidder:

Parapet Constructors
1018 E. Guadalupe Rd.
Tempe, AZ 85283

Total Bid $ 4.890.13 5 . 76

Name and Addreae of Bidder:

Fisher Contracting Co.
P.O. Box 6537
Phoenix, AZ 85005

Total Bid S 5 .178 .548 .70

ACCEPrANCE PERIOD
60 "calendar Dave:: 30 Calendar Days 60 Calendar Days 60 Cal encar Da vs 60 Calendar Da vs

ADDENDA NUMBERS ACKNOWLEDGED
1 &2 1 & 2 1 &2 1 &2 1 &2

BID GUARANTEE (T.ype and Amount)
Bid Bnnd - ?om Bid Bond - 20% Bid Bond - 20% Bid Bond _. 20% Bid Bond - 20%

DEIlVERY PERIOD
270 r~lend~r n~vc:: 270 Calendar Davs ?7n C~lend~r n~ve:: 270 r~lend~r n~vc:: 270 Calendar Davs

DISCOUNT N/A N/A N/A N/A N/A
ITEM I I QUANTITY I UNIT I I UNIT I I UNIT I I UNITNO. WORK OR MATERIAL AND UNIT PRICE AMOUNT PRICE AMOUNT PRICE AMOUNT PRICE I AMOUNT

Bid Schedule-Blue s'heet~~I~I:7l~I~~I~~l _________

• 1. I Clearina & Grubbina 220 Acl $ 500.001$ 110.000.001$ 260.001~ 57.200.00 I $ 150.001 $ 33,000.00 $ 770. 00 I $

UNIT
PRICE

169.400.00 1$I,OaO.Oo

AMOUNT

$ 220.000.00

2. I Mobilization L.Si XXX 150.000.00 XXX 93.600.001 xxx ?7S.ono.oo XXX 218.300.00 XXX 125.000.00

3. I Water
Channel

4. I Fl(rrlv~ti()n r()mm()n

225.000 MG

2.235.261CV

2.50

.91

':\71:; nnn nn

2.034.087.51

2.50

1. 00

3n·OOO_oo

2.235.261. 00

? I:;nl ':\71:; nnn nn

L191 3.107_.012.79

2.50

LOR

375 nnn nn

? 1114 ns:ll s:ls:l

? I:;n

1 1 n

~75.000.00

2 .458 .787 . 10
Basin

5. I El(("~vrlti()n r"mm"n 66.545 CV 2.00 133.090.00 LaO 66.545.00 1.101 73.199.50 1.42 94.493.90 1 1 n 73.199.50
Structure

6. I FX("rlvrlti()n r()~~,.... 4_?44 rv 5;00 21.220.00 3.50 14.854.00 5.00/ 21.220.00
...

2.50 10.610.00 4 1n 1A 249.20

7. I Strllrtllre R.::lr1t-Fi11 1.131 CVI 10.00 11.310.001 13.00 14.703.00 5.00 5.655.00 10.00 11.310.00 ?Ii nn ?A '75 ~OO

8. I Earth Fill 482,848 CYI .60 289.708.801 1.40 675.987.20 .22 106,226.56 .57 275,223.36 1.20 579.417.60

Q Inl".::lin J:'ill 614 CVI 25.00 15.350.001 7 lin 4.605.00 20.00 12.280.00 18.60 11.420.40 ':\1; no ?1 .4Qn nn

10 I rnnt"Y'I'>h:o 1,110 CYI 345.00 382.950.001 156.00 173.160.00 120.00 133.200.00 175.00 194.250.00 170.00 188.700.00

11 I rt"m&:>nfo 1,661 Bbl 50.00 83.050.001 1Q nn 64.779.00 16.00 26.576.'00 17.00 28.237.00 17 nn 28.237. 00

67 lFI 50. 00

278,342 lBI .40

3.350.001 h? no

111.336.801 t:;?

1.876.00

?17.300.00

125.253.904C:;

28.00

1n nn

3.752.00

199.332.00

111.336.80.40

25.20

56.004.355.00

110.740.00

125.253.90.45

65.00

14.00

4.154.01)

102.830.0~

144.737.84

13.0C1 n? s:l':\n nn1~ nn7.910 CY
' ..

1? I ,foo",1 Qei n-F"l"romonfo

24" Diameter Concrete
11 I Pi De. Cl ass I I I

14 It nne::p Q()rlt Rinl".::ln-
15. I Grouted Rock Rinrrtn 4,546 CY 50.00 ??7 10n nn 39.0C 177 ?Qil nn 34.00 154.564.00 65.00 295.490.00 44.00 200.024.00
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u. S. DEPARTMENT OF AGR
SOIL CONSERv .. .,..,nM C'!J:"'D'I:7T~'r:'

I:!," ~, '(Scs-AS-l46a
I,

SHEET---L. OF-L SHEETS
I

Name and Address' of Bidder: Name and Addreas of Bidder: Name and Address of Bidder: Name and Address of Bidder: Name and Address of Bidder:
CONTINUATION SHEET

Richard P. Murray CO.ABSTRACT OF PROPOSALS Consolidated Utility Kokosing Construction Parapet Constructors Fisher Contracting CO.

RECEIVED INV. NO. SCS-30-AZ-84 P.O. Drawer G Contracting Inc. Com pa ny, Inc. 1018 E. Guadalupe Rd. P.O. Box 6537
Chandler, AZ 85224 Temoe, AZ 85283 Phoenix, AZ 85005

ITEM
WORK OR MATERIAL

QUANTITY UNIT UNIT UNIT AMOUNT
UNIT

AMOUNT
UNIT

AMOUNTNO. Ai-m UNIT PRICE AMOUNT
PRICE AMOUNT PRICE PRICE PRICE

16. Guardra i1 112 LF $ 22.00 $ 2.464.00 $ 27.00 $ 1 f'l?A nn $ 25 00 $ 2,800.00 $ 20.00 $ 2.240.00 $ 22.00 $ 2,464.00
- "

17. Fence . ~ ," 262 LF 15.00 3.930.00 19.00 A q7R nn 17.00 4 454.00 15.00 3.930.00 15.00 3,930.00

18. Surveys IS XXX 60 000.00 XXX 87 249 50 XXX 90,000 00 XXX 96.750.00 XXX 95.000.00

19
12" Corrugated

2 ?~n nn 17.00 1 530.00Metfl 1 Pi 01'> 90 LF ?n nn 1 Rnn nn 23.00 ? n7n nn ?n nn 1 Rnn nn 25.00

SlJhtntrll 4 118 777.11 4 302 031. 54 4,662,336.75 I A 1117 An7 iLl 4 78:l ]:l1 :lO

Rid C:;rh~rlIJ11'>_V~l1nw ~~ ---------~ --------- ~ ----------~-~~ ----------
1 Mnhi1 i7rltinn lS XXX 10,000.00 XXX n 000 no XXX 100 00 xxx 11 ?nn nn XXX 23 noo 00

2 Cleflrina & r,ruhhina 12 AC 3.100.00 37.200.00 260.00 ::l l?O on 25n on 1 non on 58R 00 7 05fi nn 2 825 00 11 qOO 00
Tailwater

::l PIJmn Relocation LS XXX 25,000.00 XXX 1l) fion nn XXX 19 000.00 XXX ~n nnn nn XXX 55 000 00

Ll Pnnrl J:"lIrrlvrltinn - 38 864 CY 1. 00 38 864.00 1.30 I1n 11?1 ?n J 10 Ll? 7l1n Lln 1 ll? 1111 1RI1 RR 1 ?n llh l1ih Rn

5 Structure Fxcavation 2 727 CY 5.00 13,635. 00 3.90 10 63530 2.75 7 49q 25 2 47 6735 6q 4.30 11 726 10

6 Channel EXcflvation 1 355 CY 2.00 2,710.00 1.30 1 7111 I1n :l 5n 4 742 sn ? 47 i illl1 Rl1 1.10 1 490 50

7 StrlJctlJrI'> Rflc kfi1l 2.438 CY 10.00 24.380.00 11. 62 ?8 1?q l) n 5 00 12 1gn 00 10.00 24,380.00 25 00 60 950 00

R F::lrthfill 7 .500 CY 1.00 7,500.00 3.90 ?q ?l)O on .22 1 650 00 .57 4,275.00 1.20 9 000 00
18" Corrugated

4 680 00 37.00 3 848.00 2 912 onq M~t::l' Pi n~ 104 1 F 25.00 2 600.00 28.60 ? Qn Ll 0 41) on " 28 00
15" High Pressure

6 100 LF 19.50 118 950. 00 11 50 82 150 00 37.00 225.700.00 22 00 134 200 0010 p\fr Pin~ 10.00 61 000.00

11. Surveys LS XXX 5,000.00 XXX 13 000 .00 XXX 1 5~. 00 XXX 6,000.00 XXX 16.000.00

Sub Total 227,889.00 287,143.96 179,462.15 372,728.42 394,815.40

,,

:

Governme ht Enaineers E timate 1$ 5.096.507
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SCS-AS-l46

, SHEET -l..- OF _6__ SHEETS Name Bod Addre811 of Bidder:REV. 2-73 Name and Addrelll of Bidder: Name and Addreaa of Sdder; Name-and Addre•• of Bidder: ~ame and Address of Bit!der:

ABSTRACT OF PROPOSALS
M. M. Sundt Canst Co. K.E.C. Canpany Ball, Ball-and Brosaner Inc. Peter Kiewit Sons Co OIA7L Constructors
4101 East Irvington Rd 200 N. Shennan Ave. 300 Camille Ave Box 1055 2465 campus Drive

RECEIVED P.O. Box 27507 P.O. Box 607 P.O. Box 1007 : Glendale, Arizona 85311 Irvine, CA 92715
AT Phoenix Arizona Tucson, Arizona 85726 Corona, CA 91720 Danville, CA. 94526

(PLACE OF OPo."'INGI
SCS-5 ~)~CV\-L.DATE OPENED 9-8-82 INV. NO. AZ=:82

.
ADDENDA TO BE ACKNOWLEDGED:

NOS. 1,2 & 3
Total Bid $4,866,337.00 Total Bid $ 5 064.801.11 Total Bid s5 ,076,342.20 Total Bid S5 , 335 , 000. 00 Total Bid $ 5 362 ':\42 .a.n

.-

ACCEPTANCE PERIOD (Days) 60 60 60 60 60

ADDENDA NUMBERS ACKNOWLEDGED 1-2-3 1-2-3 1-2-3 1-2-3 1-2-3

BID GUARANTEE (Type and Amount) SF-24-(20%) SF-24-(20%) SF-24 (20%) SF-24 (20%) SF-24 (20%)

DEUVERY PERIOD Calendar Days 470 470 470 470 ! 470

DISCOUNT 0 0 0 0 0
ITEM

WORK OR MATERIAL
QUANTITY UNIT

AMOUNT
UNIT

AMOUNT
UNIT

AMOUNT
UNIT

AMOUNT
UNIT

AMOUNTNO. AND UNIT PRICE PRICE PRICE PRICE PRICE

SChedule 1* I
;

1 Clearing & Crubbing 169AC 500.00 84,500.00 300.00 50,700.00 500.00 84,500.00 i 88.00 14,872.00 1,060.00 179,140.00
i

2 No ~rk

3 M::>bi1ization L.S. XXX 85,000.00 XX 150,000.00 XX 280,000.00 XX 60,457.90 XX 135,000.00

4 Water 200,00Om gaJ 2.50 500,000.00 2.50 500,000.00 2.50 500,000.00 250 500,000.00 2.50 500,000.00

5 Channel Ex., Carrron 1,900,000CY 0.77 1,463,000.00 0.85 1,615,000.00 0.60 1,140,000.00 LIS 2,185,000.00 0.90 1,710,000.00

6 RiC Channel Ex., Crnm. 106,120 CY 0.85 90,202.00 0.55 58,366.00 0.90 95,508.00 1.15 122,038.00 1.00 106,120.00

7 Structure Ex, Cann. 5,200 CY 5.00 26,000.00 4.00 20,800.00 7.00 36,400.00 0.40 2,080.00 3.00 15,600.00
•

8 No Nark

9 Structure Ba.ckfill 8,000 CY 5.00 40,000.00 3.50 28,000.00 15.00 120,000.00 4.75 38,000.00 5.00 40,000.00

10 Earth Fill 200,000 CY 0.60 12'),000.00 - 020 40,000.00 0.20 40,000.00 0.10 20,000.00 0.50 100,000.00

11 Drain Fill 2,200 CY 20.00 41,000.00 35.00 77,000.00 10.00 22,000.00 25.00 55,000.00 22.00 48,400.00

12 Concrete, Class 4000X 11,077 CY 79.00 875,083.00 89.00 985,853.00 110.00 1,218,470.00 82.00 908,314.00 75.00 830,775.00
.

13 CeIrent 16,615 Bb1s 17.00 28~,455.00 16.00 265,846.00 17.00 282,455.00 16.00 265,840.00 19.00 315,685.00
....

~

479,308.8014 Steel reinforcarent 1,597,896Lb 0.30 479,308.80 0.31 495,285.76 0.30 0.30 479,308.80 ·0.20 319,539.20

15 4" AC pipe 545 LF 10.00 5,450.00 10.00 5,450.00 8.00 4,360.00 8.00 4,360.00 12.00 6,540.00



U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSER

t:Rev. 9-73
...-.,. .1
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ciHEET-L OF --2- SHEETS Name aud Addrell of Bidder: Name and Addreal of Bidder; Name and Addreal of Bidder:
I

CONTINUATION SHEET • Name and Addrell of Bidder: Name and Addrell of Bidder:

ABSTRACT OF PROPOSALS M. M. Sundt Construction K.E.C. Conpany iBall, Ball & Brosarrer, Inc. Peter Kiewit Sons I Co. OWL Constructors
RECEIVED 1NV. NO. SCS-S-AZ-82 CCupany

IITEM
WORK OR MATERIAL QUANTITY UNIT

UNIT I UNIT I t:~IT UNITNO. AND UNIT PRICE AMOUNT AMOUI'."T AMOUNT
,

AMOUNT AMOUNTPRICE PRICE j PRICE PRICE

16 6" N:. Pipe 318 L.P. 15.40 4,897.20 25.00 7,950.00 10.00 3,180.00 i 11.00 3,498.00 14~00 4,452.00

17 18" Q1P 64 L.P. 25.00 1,600.00 42.00 2,688.00 25.00 1,600.00 16.00 1,024.00 30.00 1,920.00

18 36" C1P 104 L.P. 40.00 4,160.00 62.00 6,448.00 40.00 4,160.00
I 24.50 2,548.00 50.00 5,200.00

.. ,
I19 SD3:ial Pittinqs L.S. XX 10,000.00 XX 2,278.00 XX 2,000.00 [XX 600.00 XX 3,000.00
I I

20 Loose Rock. Riprap 41:) 1:)00 CY 10.00 455 000.00 11.00 500,500.00 10.00 455,000.00 I 10.00 I 455,000.00 13.00 591,500.00

21 Grouted Rock Riprap 726 CY 30.00 21 780.00 45.00 32,670.00 150 . 00 , 36,300.00 ! 41.00 29,766.00 35.00 25,410.00
I I I22 Metal Vibrk L.S. XX 500.00 XX 1,000.00 XX 1,000.00 XX I 2,550.00 XX 1,000.00

23 Survevs L.S. XX 70,000.00 XX 74,000.00 XX 50,000.00 XX 80,000.00 XX 70,000.00

24 Guardrail 528 L.P. 15.00 7,920.00 22.63 11,950.00 25.00 13,200.00 21.50 11,352.00 17.00 8,976.00

'IurAL SCHEDULE #1 $4,670,856.00 $4,931,784.76 $4,869,441. 80 $5,241,608.70 $5,018,257.20

Bid Schedule # 2

1 Dip Crossinq Excav. 876 CY 1. 00 876.00 2.50 2190.90 1.00 876.00 1.50 1,314.00 2.00 1,752.00
~

I 7.002 Stru.cture Excav. carm 160 CY 5.00 ~OO.OO 6.00 960.00 7.00 1,120.00 1,120.00 3.00 480.00

3 Stru.cture BAckfill 72 CY 5.00 160.00 1200 864.00 15.00 1,080.00 I 6.25 450.00 .. 8.00 576.00

4 lOueo....n Creek Earthfil1 380 000 CY 0.40 152,000.00 0.25 95,000.00 0.40 152,000.00 0.12 45,600.00 0.75 285,000.00

5 Concrete. Class 4000X 88 CY 100.00 8,800.00 100.00 8,800.00 150.00 13,200.00 200.00 17,600.00 250.00 22,000.00

6 Cerrent I 2,376.00 16.00 I 2,112.00 17.00 2,244.00 • 2,508.00132 Bb1s 18.00 16.00 2,112.00 19.00

7 Steel Reinforcerrent 14,601 Lbs 0.50 7,300.50 0.35 5,110.35 0.40 5,840.40 0.30 4,380.30 0.20 2,920.20

8 Ia:>se Rock Riprap 797 CY 10.50 8,368.50 15.00 11,955.00 20.00 15,940.00 I 15.00 IJ.,955.00 17.00 13,549.00

9 Asphalt Concrete PaVeI!e. 1,320 SY 10:00 13,20').00 2.00 2,640.00 . 10.00 13,200.00 6.50 8,580.00 10.00 13,200.00

10 Road :Relocation 700 L.P. 2.00 1,400.00 5.00 3,500.00 2.00 1,400.00
280.00 3.00 1,100.000.40

'IDrAL SCHEDULE #2 $195,4'31. 00 $133,131.35 206,900.40
$93,391.30 $344,085.20
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SCS-AS-146
"

REV. 2-73 SHEET-L OF.--2.- SHEETS Name and Addrell. of Bidder: Name and Addre•• o[ adder; Name IlDd Addre'lI11 of Bidder: l'ame and Addrell. of Bic!der: Name and Addrella of Bidder:

.
ABSTRACT OF PROPOSALS I Police Construction Inc. BRIJ'ltXX) Eng, Const InC. Mid State Landsca:r;>e Co Richard P. Jl1Urray Co. Inc. S. J. Groves & Sons Company
RECEIVED 2035 West M:l1..mtain P.O. Box 429 P.O. Box 3073 P.O. Drawer G 1000 TtV. Hwy #55

AT phJenix Arizooa i
View Road Fontana, Ca. 82835 Lexington, Ohio 44904 Chandler, Arizona 85224 P.O. Box 35666

Phoenix, Arizona 85021 Phoenix, Arizona 85069
(PLACE OF OPENING)

DATE OPENED 9-8-82
SCS-S

INV. NO.AZ::S2
,., -ADDENDA TO BE ACKNOWLEDGED: ,

NOS. 1,2 & 3 : Total Bid $ 5 ,493,124.63 Total Bid 55,563,130.21 Total Bid $ 5,576,713.96 Total Bid $ 5,619,816.25 Total Bid S 5,948,330.04
".

ACCEPTANCE PERIOD (Days) 60 60 60 60 60

ADDENDA NUMBERS ACKNOWLEDGED 1-2-3 1-2-3 1-2-3 1-2-3 1-2-3

BID GUARANTEE (Type and Amount) SF-24 (20%) SF-24 (20%) SF-24 (20%) SF-24 (20%) SF-24 (20%)

DEUVERY PERIOD (calendar Days) 470 470 470 470 470

DISCOUNT 0 0 n n I n
ITEM WORK OR MATERIAL

QUANTITY UNIT
AMOUNT

UNIT llliIT UNIT UNIT
NO. AND UNIT PRICE PRICE A.\-lOUNT PRICE AMOU1'<'T PRICE AMOUNT PRICE AMOUNT

Schedule 1*

1 Clearing & Crubbing 169 AC 216 36,504.00 350.00 59,150.00 ~27.00 89,063.00 762.00 128,778.00 500.00 84,500.00

2 No work

3 fubilization \ L.S. XX 57,000.00 XX 50,000.00 ~ 87,000.00 XX 136,000.00 XX 270,000.00

4 Water 200 ,000 M:ra:~ 2.50 500,000.00 2.50 500,000.00 ~.50 500,000.00 2.50 500,000.00 2.50 500,000.00

5 Channel Ex., Camon 1,900,000CY 0.90 1,710,000.00 1.00 1,90.0,000.00 1.04 1,976,000.00 0.75 1,425,000.00 1.00 1,900,000.00

6 RiC Channel Ex., Cann. 106,120 CY 0.9.5 100,814.00 1.40 ,148,568.00 11.15 122,038.00 1.29 136,894.80 1.00 106,120.00

7 Structure Ex, Carro. 5,200 CY 1.25 6,500.00 6.00 31,200.00 2.75 14,300.00 5.00 26,000.00 4.00 20,800.00

8 No i.vorl:
;

9 Structure Backfill 8,000 CY 3.50 28,000.00 5.00 40,000.00 4.90 39,200.00 8.00 64,000.00 7.50 60,000.00

10 Earth Fill 200,000 CY 0•.40 80,000.00 0.80 160,000.00 0.29 58,000.00 0.33 66,000.00 0.50 100,000.00
..

il Drain Fill 2,200 CY 14.00 30,800.00 15.00 33,000 •. 00 11.00 24,200.00 14.00 30,800.00 32.00 70,400.00

12 Concrete~ Class 4000X 11,077 CY 90.00 996,930.• 00 90.00 996,930.00 82.00 908,314.00 127.00 1,406/779.00 100.00 1,107,700.00

13 CerrEnt 16,615 Bb1s 24.00 398,760.00 15.00 249,225.00 17.00 282,455.00 25.19 418,.531.85 18.00 299,070.00
-'J

14 Steel reinforcerrent 1.597.896Ib 0.30 479,308.80 0.28 447,354.88 0.32 511,262.72 0.305 487,297.28 0.32 511,262.72

15 4" AC pipe 545 IF 6.00 3,270.00 9.00 4,905.00 5.00 2,725.00 7.00 3,815.00 8.00 4,360.00.



U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

SHEET --L OF~ SHEETS
,

Name and Addre•• of Bidder: Name and Address of aidder..~ o. Name and Addre•• of Bidder: Name and Addreu of Bidder: Name and Addresa of Bidder:
CONTINUATION SHt;;:ET (r-. 00'

i.
ABSTRACT 01 PROPOSALS r
RECEIVED INV. NO. Sai-5-AZ-82 Police Construction, Inc •. BRIJIOCO Eng & Const. Inc. Mid State Landscape Richard P. Murray Co. Inc. S.J. Groves & Sons Co. Inc.

ITEM WORK OR MATERIAL
QUANTITY UNIT

AMOUNT
UNIT UNIT UNIT UNIT

AMOUNT
NO. AND UNIT PRICE PRICE AMOUNT PRICE AMOUr-.'T PRICE AMOUNT PRICE

• c

16 6" AC Pipe 318 L F : 1 () t:;() 3,339.00 ~O.OO 11 1Qn nn' 1I=; 00 t; ORR 00 11? nn 1 Rl h nn i q nn 2,544 on

17 18" G1P 64 IF 52.00 3,328~00 24.00 1,536.00 20.00. 1,280.00 16~50 1,056.00 37.00 2,368.00

18 36" G1P !104 LF. 32.00 3,328.0.0 50.00 5,200.00- 38.0.0 3,952~00
- 35.00 3,640.00 40.00 4 160.00

19 SPecial Fittinqs 'T.o~ XX 600.00 XX 2.000..00 XX 1.700.00 :xx 2 000.00 XX 1 500.00
.. - .

20 Loose Rock Riprap i.1 c; t;QQ l'V 12.50 568.750.00. 12.00 546.000.00 11. 75 534.625.00 10.00 455 000.00 11.00 500,500.00

21 Grouted Rock Riprap ,7?1=; ('"{ 54.00 39.204.00 30.00 21 780.00 32.00 23 232.00 30.00 21.780 00 i10 00 21 ,7Rn.OO--_._- _. -

Ixx22 Metal Ybrk 'Le:: :xx 575.00 XX 1, 000.00 :xx 450.00 2.000.00 ixx 400.00
";""".C:.:: ..:.o.:.,,~ i

~~ft~:1
23 SurveyS 'ToC:: XX 95.500.00 XX 55 000.00 XX 115.000.00 :xx 80.000.00 Ixx 95,000.00

17.50 9,240.00 16.50 8,712.00 18.00 9,504.00-..-.----~---I 24 Guardrail C\?l=l T .. F 25.00 13.200.00 18.00 9.504.00.. _. -

I
#1 $5,151. 750.80 $5 412 1R7 q1 ~I:\ .1=;71QI=;R 7?'IQrAL SCHEDULE $5,264,740.88 $5 309,388.72

Bid SChedule # 2

• 1 Dip Crossinq Excav ~ 876 C'f 0.75 657.00 6.00 5,256.00 1.62 1;419.12 3.00 2.628.00 1.00 876.00

5.50 880.0.0 5.00 800.00 6.50 1,040.002 structure Excav. carrn 160 C'f 5.00 800.00 4.00 640.00,
3 structure BAckfill 72 CY 9.00 648.00 20.00 1.440.00 4.90 352.80 8.00 576.00 . ··7.50 540.00

4 Oueen Creek Eart.l-rfill 380 000 C'f 0.80 304,000.00 0.65 247 000.00 0.58 220 400.00 0.43 163 400.00 0.60 228.000.00

5 Concrete. Class 4000X 88 C'f. 60..00 5,280 •. 00 110.00 9,680.00 148.00 13,024.00 92.00 8,096.00 100.00 8,800.00

6 Cerrent 132 Bb1s 24.00. 3.168.00 15.00 1,980.00 17.20 2,270.40 ~ 15.50 2,046.00 18.00 2,376.00

7 Steel Feinforcerrent 14,601 Ibs· 0.33 4,818.,33 0.33 4,818,33 0.32 4,672.32 0.32 4,672.32 0.32 4,672.32

8 L:::xJse Rcx::k Riprap 797 C'f 12.50 9,962.50 15.00 11,955.00 13.80 10,998.60 10.00 7,970.00 11.00 8,767.00

9 Asphalt Concrete Paverre 1,320 SY 8.00 10,560 •. 00 8.00 10,560.00 8.90 11,748.00 12.00 15,840.00 15.00 19,800.00

10 Road Relocation 700 LF 2.00 1,400.00 7.00 4,900.00 2.00 1,400.00 2.00 1,400.00 2.70 1,890.00

rrorAL SCHEDULE #:2 $341,373.83 $298,389.33 $267,325.24 $207,428.32 $276,361.32

,
!.1.-
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SCS-AS- 146
SHEET _5__ OF ---L- sHEETS Name and Addrell8 of Bidder: Name and Addre.. of IIdder: Name and Address of Bidder: r-oame and Addres. of Bidder: Name and Address of Bidder:REV. 2-73

:

ABSTRACT OF PROPOSALS TGK Constructors, Inc. Carver Corporation .
RECEIVED 2502 E~ University 517 W. Bradley

AT phoenix Arizona
Suite 100 E1 Cajon, CA 92020
P.O. Box 2300

(PLACE OF OPENING)
SCS-5 Phoenix, AZ 85002

DATE OPENED 9-8-82 INV. NO.AZ==82

ADDENDA TO BE ACKNOWLEDGED: -
NOS. 1,2 & '3 Total Bid $ 6,252 783.15 Total Bid $6,302,854.66 Total Bid $ Total Bid $ Total Bid $

ACCEPTANCE PERIOD ( Days) 60 60 60 60 60

ADDENDA NUMBERS ACKKOWLEDGED 1-2-3 1-2-3 1-2-3 1-2-3 1-2-3

BID GUARANTEE (Type and Amount) SF-24 (20%) SF-24 (20%) SF-:24 (20%) SF-24 (20%) SF-24 (20%)

DEUVERY PERIOD (Calendar Days) 470 470 470 470 .17n

DISCOUNT 0 0 n 0 n

ITEM QUANTITY UNIT UNIT
AMOUNT

UNIT
AMOUNT

UNIT
AMOUNT

UNIT
AMOUNT

NO. WORK OR MATERIAL
AND UNIT PRICE AMOUNT PRICE PRICE PRICE PRICE

Schedule 1*
I

1 Clearing & Crubbing 169 AC 150.00 25,350.00 1200.00 202.800.00

2 No w:::>rk I
3 M)bilization L.S. poe 198,615.00 XX 1100 nnn nn

4 Water 200,000 Mga 12.50 500.000.00 ., e:;1'\ c;nn I'\nn "n

5 Channel Ex., camon 1,900,000CY 1.20 2,280.00n.no 1 ?n ., "on ()(,,, 1'\1'\

6 RiC Channel Ex., Conn. 106,120 CY 1.50 1C;q 1 Rn nn 1 ')1'\ ,.,., .,AA "',

7 Structure Ex, Conn. 5,200 CY 10.00 52.nnn nn A nn .,n onn 1'1\

•
8 No '[~rk

9 Structure Backfill 8,000 CY 10.00 80 000 00 c; nn An nnn n"

10 Earth Fill 200,000 CY 0.25 50,000.00 n 1k 7" I'\nl'\ n(\

11 Drain Fill 2,200 CY 15.00 33.00n nn ln nn .,,, I'\nl'\ ,,(1

12 Concrete, Class 4000X 11,077 CY 85.00 941 545 nn 70 nl'\ OCA nnc nn

13 CerrEnt 16,615 Bbls 18.00 299 070.0n 1Q nl'\ 11 e:; coe:; {'III

......
14 Steel reinforcertEl1t 1,597,896Ib 0•• 39 47Q.lnR.Rn n AI'\ C":lO n.,o An

15 4" N::. pipe 545'U' 5.00 2.72C; nn e:; 1'\1'\ ., .,.,c: nn



SCS-AS-146'
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" U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE
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SHEET ..6- OF -6- SHEETS Name and Addre.. of Bidder:
I

Name and Address of Bidder; Name and Addn:.. of Bidder: Name and Addres. of Bidder: Name and Address of Bidder:
CONTINUATlON SHEET IABSTRACT OF PROPOSALS r.r<;K Constructor Inc, Carver Corporaticn
RECEIVED INV. NO. SCS-5-AZ-S2 ~..

~;

ITEM
WORK OR MATERIAL

QUANTITY UNIT UNIT

I
UNIT UNIT UNIT

NO. AND UNIT PRICE AMOUNT
PRICE AMOUNT PRICE AMOUr-.--r PRICE AMOUNT PRICE AMOUNT

16 6" AC Pipe 318 L.F. 5.00 1,908.00 8.00 2,544.00, _.

t

17 IS" CMP 64 LF 20.00 1,280,00 .- 19 •. 00 1,216. Oaf

18 36" CMP 104 L F. 40,00 4,160.00 36.00 3,744.00 I
19 Soecial Fittinqs T ~ .. xx 3,200.00 xx 2,500.00

20 IDose Rock Riprap .1 t; t;nrl rv 14.00 637,000.00 16.00 728,000.00 I
I I

21 Grouted Rock Riprap 1,.,(:, rv 30.00 21,780.00 33.00 23,958.00 I I
!

22 Metal W:>rk iTC XX 1,000.00 XX 450.00

23 Surveys· IT.c:: XX 100,000.00 XX 87,200.00

24 Guardrail t;?~ T.'P 17.00 8,976.00 9.00 4,752.00

'.IO'J::'ZU., SQ1EDULE #l $8,880,097.80 6,040,802.40

Bid Schedule # 2

1 Dip Crossinq Excav. 876 CY 1.50 1,314.00 1.06 928.56

2 structure Excav. Ccmn 160 CY 6,50 1,040.00· 4,,70 752.00

3 structure BAckfill 72 CY 10.00 720.00 7.80 561.60

4 100een Creek Earthfill 380.000 CY 0.80 304,000.00 0.50 190,000.00

5 Concrete I Class 4000X 88 CY 350.00 30,800.00 190.00 16,720.00 ~.

6 Cerrent 132 Bb1s 18.00 2,376.00 19.00 2,508.00

7 Steel Reinforcerrent 14,601 Lbs 0.35 5,110.35 0.40 5,840.40

8 Loose Pock Riprap 797 CY 15.00 11,955.00 16.10 12,831. 70

9 Asphalt Concrete Pa~ 1,320 SY 10.00 13,200.00 22.00 29,040.00

10 Road Relocation 700 LF 3.10 2,170.00 4.10 2,870.00

TOrAL SCHEDULE #2 $372,685 •. 35 $262,052.26 .



-- •" FLOOD CONTROL DISTRICT of Maricopa County

A~UA FRIA RIVER IMPROVEMEr\lT
THOM AS ROAD :0 I~l 0

TABULATION OF BIDS

elD tOTAL

PROJeCT· PROJE_CT NO. 85·16 DATE OPENED:.fLUG, ~9B5 SH._._(_oF_I_

C~1----- DE,co.PT..,.. -ID~'7N·T~;l ENG'Nm~~~~TE _~5U~PT__ . .~ KltWIL_..__ J W3__ BALL.BAl~l. BR;S:;.'-~E'R
i ,..,. • UNIT . p:u,,7tt.~ 810 TOfAl T ~~T£ 1 910 TOTAl. p~~l r 810 TOTAL ~:.'lE 1 810 TOTAL ,.uR~hTE I BID TOTt~I'ZE

-----,--. --'1"" -- ---_._-
.501 2. f9, 6OQOO/ 0.30 . 131,760.00,

I I I I 1 ".301 1.30o.0~ .6.00 6,000.00

15.00 82,950.00 15.00 82,950.00
--

15.00 1,950.00 20.00 2,600.00

. . . . 7.35. 1/3f,Q,065.0C 6.00 1.607,400.00

~O'_lCLEARtNG &. GRu8BIN G I l.S 83,500 83,500.00 81,00: &1,000.0080,000 80,000.00 90,0001 - '9"0:000;00 90,-oOC - 96~ooooo ....

I~93_i CH~NN_E~_~.~~~~~0~ION. II..!.?_~}.!tboc.y- 1,10 1,191/520.00 _.0.93 f~007,376.0C I.OC [,.?~3,2?_~ _(~~_!,~45,68()'_~ __~~4c 32~9,-~~~:0_0 + I
i (INCLD. FILL, SEE SECT. 2! t)

1212-r-L-~VE-E-E-M-6ANK-ME~~T------r-t.-39~0-Oc.Y.740-,7'5-,68-0.00 o.251~O-9.-80-0~1--0.301 131.760.00-_..- ._- --- ---- -

1215.3 GEOTEXTll E FABRIC i 1,000 S.Y. 6.00 6,000.001 2.001 2.000.001 4.001 4,000.00__

~2JE~MPRIPi~p .~_ ··---·-1 '--5 530--C~'16.00-·--88',480:00 -16.0C--88,450.00 40.00 221,200.00

1220.3 GRAVEL FIL TER BLANKE T f 30C.Y 19.OC 2}470.OO 20.00 2,,600.00 40.00 5,200.00

'221.1. SOl L CEMEN T (INCLD. 267,690 C.Y 6,8C 1,821,720.00 7.00 1,875,300.00 9.00 2.411.100.00
-GR-.ADE'·CONTROL STRUCT &. TOWER~ ._-t- ---.-. . I
---..----------. - -. ---- . --- f--------- ---- .__.

~21.2 CEMENT F:OR SOIL CEMENT /64,900TOt- 75.0\. 4~867JSOO.OO 68.<X 4,413,200.00 68.00 4,413,200.0C 77.65 5~039,485.0C 70.00 4,543/000.00
.------ ---- -- r---'--'

,i3SO.1 REf\.:OVAL OF EXISTING IMPROVE - I L. 5 SOJ~oo 50,000.00 35,000 35,0~~ ~5.ooo IS,OOO.?O IIO,OOC I fO,OOO.oo 10POO 10,000.00

MENTS

,420 REMCV E & RESE T FE N( E., S!G~ S I L.5.12,400 12,400.00 10,000 fO,OOO.OO 15,000 15/000.00 15,000 15,000.00 t2,o00 12,000.00, I
~ - I
, &BASES' . I

150 1 DRIVING PILES I L.S 18 000 18,000.00 '9,000 19,000.00 15,000 15,000.00 15,000 15,000.00 20,000 20,~.00
. ~2S PNEUMATI~~~.~Y PLACE D MOTAR 440 S~ 10.50 4,620.0C 18.0<: -"7.c;}20.OC 34.oc 14,960.OC 40.0< 17,600.0? 50.OC 22,000.00

g2:' REINFORCiNG SiEEL 3,5PO L8 0.45 1,575.00 0.60 2,100.00 I.ex: 3,500.00 0.50 lJ50.00 1.00 3,500.00

..Q.'_ 1'~oBILi211r~ON __' ._ I l.S 250,SOC 250,~OO.OOI238,OCX~B:OOO.OO 197.880 197,8&0.00 270,~ _ 270,000.00250,00:> 250,oOODO. I i

r902 FIE;.: 0 OFFICE I L.S 15,OOC ISP)O.OO 5.000 5,1000.00 5000 5.000.00 tO,oool to,OOO.OO 25,000 25,000.00- .--.----.---. -t
903 ~_O~ST~!UCT{('t-l 5~RVE'(ING I L.595.o00 95,000.00111,000 111,000.00120,00: 120,ooO.0070.cx:x::\ 70,OOO.0040pOO 40,000.00

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

i -·t------. -- "-'-... -----..-.--.-- _ ...__...- ---- -- .----- . -.- .--..-... --..--.--..-.--- --1·--··- --.-----..-----'-=1=t=-;
[-&0~AL -. ~n=_I~-= u~-i~ 3,9~5Wu -.- _~e,~07,77~l u-J6:;~::~_J9~15:,_~--~--9::~:8~:~-~,---,

'--
+1ZtOJ2Z.~.OO
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