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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 éstab]ish 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.

AN

-- Existing underground utilities will 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 II will be
used for backwater analysis. Hydraulic 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

‘(*\s;.. different 1ining in the main channel,

-- Cost estimates, feasibility of construction, and operation and
maintenance of each of our modifications and alternates will be
evaluated.
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| . SCS RWCD REACH 6, JOB NO. E-101-012

DETAILED SCHEDULE FOR
COMPARATIVE DESIGN STUDIES AND APPROACH

Scope of Services per Specifications

-- Develop the general features of the structufal 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 construction, operation, and
maintenance.

- Project features and alternatives are:

--  Earth channel,

--  Earth maintenance ramps.

-- Lined channel for all reaches not meeting criteria for earth
channel,

A

-~  Consider:

--  Recompacted earth.
-~ Soil cement,
-- Qther alternates.

-- Side inlets.
--  Consider:
- o= Pipeo

--  @Grouted rock.
QOther alternates. .

- == Channel transitions.
--  Consider:
--  Rip rap.

-— Soil cement,
-~  (Other alternates.

( .~ --  Prepare a feasibility study report showing recommendations and
RN 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,
maintenancey roadways, and side cut ditches for each alternate.
These results will be included in our cost estimates along with
the feasibility and ease of construction. At this point, all
exist{ng structures and undergrourd 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
floodway will be studied for their acceptance into side 1nlets or
the main channel. o

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.

A detailed log will be kept establishing a chronologic 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 recommendations and rankings of the project
feature alternatives. .
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COMPARATIVE DESIGN STUDIES SCHEDULE
SCS R.W.C.D. REACH 6

September " QOctober November ’ December

6 13 20 27 4 11 18 25 1 8 15 22 29 6 13 20

Site Investigation

Plot Existing Structures

Set Preliminary Grades

Pre-hydrology Meeting

Final Hydrology Meeting

Prelim. Layout for Main Channel

Plot Existing Utilities

Evaluate Soils”Mech. Report

Prelim. Backwater Analysis

Evaluate Channel Transitions

Prelim. Earthwork Computations

Locate Inlets

Determine Inlet Types

Establish Geom. for Side Ditches

Evaluate Exist. Underground
Drainage Facilities

Layout Maintenance Ramps

Cost Estimates

Feasibility Study Report

Review

X
X
XX
X
X
XXXX
XXXXX
- X
XXXXXXX
XXXXXX
XXXXX XXX
XXXX
XXXXX
XXXXX
XXXXX
XXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXX
XXXXXXXXXX




i

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 "WSPG" 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, "STORM"; storm drain
analysis for all storm drains entering the floodway; "CIRCO1TI" normal depth
calculations for pipes entering the floodway channel; and “TRAPO1I" 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

follows:
Items Multiplier Possible No. of Points
Cost 2 20
Maintenance 1 10
Availability 1 10
Ease of Construction 0.5 5
Resthetics 0.5 5
Hydraulic Performance 1 10

Total Available Points - 60
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The alternate that scored the highest number of points 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. No. 1 was based on the original work plan by SCS
dated 10-74., Alt. No. 2 is a 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 recommends 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-
tures, one on the northgggg'corner and one on the southwegﬁfcorner, 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 this structure. A
possible use of a standard A.D.0.T. tapered wingwall on both east sides of
the structure, using a 3:1 side slope on both east sides of the structure
transitions, shortening the length of side slope protection and extending
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. 1Inlet and outlet aprons are not
necessary for this structure., See Section 25 for the proposed grade and
alignmentyfor 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 delivered 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-
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mends the use of soil cement for this material. (See Sections 5, 8, and 24
and the bluelines for Alt. No. 2 for locations, write-ups, and details for
all the major inlet structures).

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 "n" 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
slippage. 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 Boulevard, south of Higley Road, and north of. ..
Brown-Road, The same situation exists and a precedent was set during
Reaches 2 and 3. It 1is 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 collect and discharge this runoff plus 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, alignment, place-
ment of inlets, materials, ease of construction, maintenance, cost and
hydraulic performance were evaluated for both east and west collection
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 1is recommended

that inlets be spaced approximately every 500 feet with the drainage coming




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 paraliels 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 adjacent to the maintenance 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
drainage into the collector channel. The materials for both 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 material investigation was performed for all alternates and
features for the floodway. The results from our ranking 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 lining be used, due to the fact that concrete can be pumped and
there is not enough room under the bridge for any construction equipment.
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 holes are recommended on the ramps to
prohibit uplift due to hydrostatic pressures. All maintenance ramps will be




graded so that they enter into the floodway in the same direction of flow of
stormwater, 1imiting erosion and maintenance. A plunge basin is recommended
versus a drywell for the 54 inch pipe south of Brown Road. This plunge
basin will be constructed out of soil cement with weep holes for drainage,

Headwalls with trash racks are recommended for the outlet of the 54 inch
pipe south of Brown Road, the 36 inch pipe south of University Drive, 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 flood-
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 erosion protection is recommended in the
main floodway 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 first ten (10) feet on the upstream edge of this 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 length, be constructed between the eastern bank of the main
floodway 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 RWCD
floodway and rebuild the headwall and trash rack. This must be done to give



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 Timited 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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