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ORO GRANDE WASH

DETENTION BASIN STUDY



INTRODUCTION

STUDY AREA: The Oro Grande Wash is the focus of this study. Oro Grande Wash and its
30-square-mile watershed is located in the Cities of Victorville and Hesperia and unincorporated

areas to the southwest.

P E OF : To develop a planning level detention basin plan along Oro

Grande Wash for the purpose of prioritizing basin construction.

EXISTING IMPROVEMENTS:

In 1969 the Corps of Engineers completed an improvement project on Oro Grande Wash
consisting of approximately 5800 L.F. of an: open concrete channel and reinforced concrete box.
The improvements begini at the Mojave Ri\l},sr\as_, ;~feipforced concrete box and extend upstream
under 8th:Street: §puth to’\gprcs_t?::%}_/_gpue whége it turns fo parallel Hesperia Road. This reach is a
highly developed commercial and .‘res“'idential area. The improvement continues upstream to

Verde Street wheresthe box transitions to a concrete rectangular channel. The channel continues

upstream through Center Street.

The size of the box varies from 20’ wide x 9.5” high at the Mojave River to 13° wide x 14’ high

at the upper end. The rectangular channel is 18’ wide x 11.5” high.



According to the Victorville Master Plan of Drainage, the existing improvement was designed
for 5,000 cfs. The peak flow rates calculated for the MPD by Williamson and Schmid in
accordance with the 1986 San Bernardino County Hydrology Manual indicates a full buildout

(ultimate), full conveyance Q100 of 10,900 cfs at the Mojave River.

From the Corps of Engineers project upstream to Bear Valley Road, there are various levels of
improvements ranging from earth graded/natural €arth to rock lined trapezoidal channels. The
cost estimate includes concrete channel improvements for this entire reach. - However, it is
recommended that some reaches be left as is, i.e. rock lined-or natural trapezoidal channels
coupled with an adequately designed designated flood plain. This.approach would work well in
areas where the wash has not been encroac"?;h’ed upon by dg,velopment. The golf course and
possibly the park would be candidéiés-for thisplans 3

-

Areas where encroachment e;{ists such as the Mobile Home Park downstream of the I-15 freeway

would require-hardlined channel improvements.

From Bear Valley Road upstream to the California Aqu;educt the wash is primarily natural and
contained within a very broad and deep arroyo. A detailed hydraulic analysis was not done but it
appears the major storm flows would be contained within the arroyo. The arroyo ranges in size
from 20 feet deep and 700 feet wide near Bear Valley Road to 60 feet deep and 1500 feet wide at
the California Aqueduct. The cost estimate includes concrete channel improvements for this
reach. However, it is recommended that the wash be left natural with adequate flood plain

established to preclude encroachment.



HYDROLOGY: The hydrology calculated by the consulting engineering firm of
Williamson & Schmid for the Victorville MPD was used to develop the various basin scenarios.
Twenty-four hour, 100-year storm events were used to generate the peak flow rates and

determine basin volumes.

The watershed was assumed to be fully developed, which yields higher 100-year flow rates than
would be expected under existing conditions. As in the MPD, idue“to:a fully developed
watershed, debris and sediment deposition was considered negligible which may not be the case

YL

under existing conditions. { :
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The final. app,rgy__e_dr:hydrdlqg-.yf;:;’f_fégjJ;;ine A-01 full conveyance (Oro Grande Wash) from the
i . S I.I ‘n.ﬁ_;;___._g h

Victorvillp-.-MPD wamenter‘e;‘d.- into the computer. Using the AES computer software Flood

Routing Aﬁglysis, Southern California Generation 2, Version 2.5A, several different basin

combinations were tried. Seven scenarios were selected for further consideration and are

identified as Alternates 1 through Alternate 7.



xcavati t Fill
Export or import of earth is included in the Excavation unit cost. Excavation is $3.00 per cubic

yard and Embankment fill is $2.00 per cubic yard.
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For trapezoidal channels the unit cost for concrete is $200 per cubic yard. Invér_t_s are 8” thick and

sidewalls are 6” thick .
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For rectangul_,_‘an:tﬁ‘:_];gannels, "t!_’]g..q:iit-iggst for concrete is $300 per cubic yard. Inverts and walls are
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12” thick

Rectangular culverts, walls, inverts and roofs are all 12” thick and the unit cost is $450 per cubic
yard. Culverts at road crossings will be 84’ long, except the I-15 culvert which is handled
separately. Concrete used on basin spillways will be 8” thick with a unit cost of $250 per cubic

yard. Unit costs for concrete includes rebar and form work.

Right-of-Way
The required right-of-way is the channel top width plus 20’ wide patrol/maintenance roads on

both sides of the channel.



Property values vary considerably from one end of the project to the other. To simplify these
costs as much as possible and avoid time consuming and expensive land appraisals, the project
was divided into two geographic parts. The area north of the California Aqueduct will have a
property value of $45,000 per acre while the area south of the Aqueduct will be $15,000 per acre.
Areas where City of Victorville or the County Flood Control District held easements, right-of-
way costs were decreased by one half; $22,500 per acre north of the California. Aqueduct and
$7,500 per acre south of the Aqueduct. If property was owned outright "byAtl';e City or District,

right-of-way costs were not included for that area.

E . ‘ _otil?
All channels.and basins are zis»s_unr_e’fl{q,be completely fenced. $7.50 per linear foot of fencing is

used in the cost estimate:



UNIT COSTS

ITEM UNIT COST
Excavation $3.00 CY
Embankment Fill 2.00 CY
Concrete Lining (Trapezoidal Channel) 200 CY
Concrete Lining (Rectangular Channel) 300 CY
Concrete (Rectangular Culverts) 450 CY
Concrete (Basin Spillways) 250 CY
Right-of-Way (North of Calif. Aqueduct) 45,000 acre
Right-of-Way (South of Calif. Aqueduct) 15,000 acre
Fencing 7.50 L.F.
48" RCP 144 L.F.
96" RCP 249 L.F.
Contingencies 30%

(Engineering, Construction Management and Utility Relocations)

DESCRIPTION OF BASINS :

BASIN #1 is'located ubéltremn of the inle;t to the existing concrete channel, downstream of
Seneca Road. Ii“l:g__?_llf\ﬁ%%kéble scenarios, except for alternate #7, some level of aetention is
required at this locaﬁon, ranging from 5 A.F. to 97 A.F., to reduce peak flows to a level that the -
existing Corps facility is adequately sized. Consequently, Basin #1 is divided into four

interlinking sub basins able to work separately or in any combination giving the flexibility

needed to work with the seven separate alternatives.



BASIN #2 is located at the confluence of A-01 and A-04 (West Branch and East Branch) about
4000 feet upstream of Yates road. This particular basin works well since there is no unusual
topography, minimal adjacent development, and the parcels are large. Flowby and flowthrough

basins were both considered at this site.

Assessor Parcel # 475-321-06 is a 1320’ x 660’ undeveloped parcel well situated for a detention
basin. Approximately 70% of the twenty-acre parcel appears to be located outside of and

sufficiently away from Oro Grande Wash to be considered developable property.

At one time the location of Basin #2 was adjacent to and on the upstream side;of Yates Road.
However, due to the irregular shape of the area available, and the excessive depth of excavation

needed, Basin #2 was determined less practical and moved to its present location.

BASIN #3 is7located on the upstream side (west) of Interstate 15 (I-15) and downstream of La
Mesa Road. ‘vThe District.currently. owns tlﬁs parcel in fee title and it could be used as a flowby
basin reducing the Q.peak in Alternates 5 and 7 to a level the existing 5-72” CMP’s under the
freeway could handle without additional improvements. Preliminary cost estimate for replacing
the freeway culverts is about $1,000,000. However, the City of Victorville has indicated a bridge
or interchange is planned for La Mesa Road over the freeway which would severally restrict or

eliminate the use of this parcel for a basin. Consequently, this basin is not included in any of the

recommended alternatives.



BASIN #4 is a flowby basin located on Line A-09 just upstream of the confluence with Line A-
01. Assessor Parcel # 475-762-16 is an existing undeveloped triangular shaped parcel which
could be utilized as a basin. The parcel is located south and east of the intersection of North Star
Avenue and El Evado Road. The basin would reduce the peak Q on Line A-09 from 940 cfs to 50
cfs and it would reduce the peak Q on Line A-01 by approximately 460 cfs, precluding the need

for upsizing Line A-01. The basin was included in two of the selected alternatives.

BASIN #S5 is located downstream of Petaluma Road in back of the Mall of Victor Valley. Oro
Grande Wash at this location is 20 to 30 feet deep and 200 to 600 feet wide at-the top. The
topography lends itself well to a detention basi.n. Both flowby and flowthrough basins were
analyzed. The flowby was eliminated from consideration due to a lack of a “Peak” at this
location; the peak being removed by upstream bas"_in(s)—._

BASIN #6 is located'domsuéémf of Bea: Valley Road and upstream of Petaluma Road. This
location is one proposed in‘the {fictorvill,e MPD as a flowby basin with a capacity of 294 acre
feet. Our analygis shows this site is not a cost-effective location for a detentioﬁ basin. A
majority of the site required for the basin is on high groxind requiring as much as 35 feet of cut.
Since this high ground is situated above and away from the Oro Grande Wash, its close
proximity to the Mall of Victor Valley and fronting on Bear Valley Road, this site would be
considered prime developable commercial property, and very expensive. Consequently, this site

was not included in any of the selected detention basin alternatives.



BASIN #7 is located on the south (upstream) side of Bear Valley Road. The topographic
characteristics of Oro Grande Wash at this location appears to be suitable for a detention basin.
The wash is a large incised arroyo in excess of 20 feet deep and 700 to 800 feet wide at the top.
The area required for a basin would include the bottom of the arroyo and adjacent side slopes.
Bear Valley Road crosses the wash in fill and is approximately 13 feet above to bottom of the
arroyo. There is a 10° W x 8 H RCB which conveys Oro Grande flows under Bear Valley
Road. Located about 200 feet to the east is an 8W x 6’'H RCB which conveys Line A-10C

flows under Bear Valley Road.

Basin #7 was analyzed as both a flowby and flowthrough basin... Four of the ‘seven alternates
include Basin #7 as a flowththrough and one is included as a fi‘t%_wby.

The most cost effective and l’(i)ﬁ(_’ii‘-‘r;;ll;(:;i;lﬁfcfﬁcienpﬂowmrough‘baéin-at this site involved raising
Bear Valley ;Roadand*ugmg th%q‘ﬂﬂ‘él gmdamL ‘This plan uées the existing undersized RCB’s
under Bear \}”éi}ley Road t‘%hleterigyvn the I;ak Q100, and excavating 194,000 C.Y. to create a
basin with a cap‘ﬁcltyofﬁ%'b acre fe;:t. In lieu of changing the grades along Bear Vailley Road a
6’ high structural wall could be constructed along the south line of Bear Valley Road with a
properly located and sized notch to act as an emergency spillway. Lines A-01, A-10c and A-12
would be directed into the basin. Other options reviewed were taking lines A-10c and A-12 both

together and individually into Line A-01 downstream of the basin. However, these options were

not as efficient.



A flowby basin was also used as an alternative. This design involves taking flows in excess of
500 cfs from Line A-10c and flows over 200 cfs from Line A-12 and routing these flows into
Basin #7. The 500 and 200 cfs flowby would join Line A-01 downstream of the basin. Line A-
01 would be conveyed through Basin #7 in a 108’ RCP, contributing no flow to the basin. Line
A-01 at this location is not suitable for a flowby basin since the peak has been flattened out by

upstream basins.

BASIN #8 is located one-half mile upstream of Bear Valley Road. This basin was initially
considered to operate in a series of basins in concert with basins 7 and 9. Hewever, it was
apparent up front that this concept would not be cost effective. Therefore, ithis basin was
eliminated from further consideration.
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BASIN #9 is located about (&*300 feet @pstrearn%pffﬁfé’ﬁrbﬁalley Road upstream of the future

alignment of*A'methystiS‘treet %o‘é ating 1e,dam 1—nth]s manner, the top of the dam embankment

!-. -{“
etﬁyst Street thereby creating only one embankment across the

could also sei;v_e as ﬁlturq;- A
y. _
arroyo instead o‘ﬁ';'jf_wo_.;;gHbWever, since the embankment would need to be as much as 40’ to 60’

wider at the top to accommodate Amethyst Street and an overflow spillway, it would require

more embankment fill, maybe as much as 40,000 to 50,000 C.Y.

Oro Grande Wash at this location is a 40’ to 50’ deep arroyo, approximately 1,000 feet wide at
the top. The area needed for the basin is on the bottom of the arroyo and the side slopes. Basin

#9 is included in all seven alternates.



BASIN #11 is located on the upstream side of the California Aqueduct crossing of the wash.
Oro Grande Wash, at this location, is a well incised arroyo in excess of 60 feet deep and 1500
wide at the top. The Aqueduct spans the wash on top of an embankment filled to the top of the
arroyo. Along the bottom of the arroyo at the base of the fill is a double 6’ x 6° RCB which
conveys Oro Grande flows through the embankment. The RCB does not have the capacity to
handle the peak 100-year flow and any excessive flows will pond beﬁind the aqueduct
embankment. The double 6’ x 6° RCB will reduce the peak Q100 inflow of 4816 cfs to an
outflow of 1651 cfs, while ponding flows to a depth of over 26 feet. Capacity,of-.'.the basin will

be over 300 acre feet. ]
£ \
Basin #11 is included in all of the alternates sincc;;;ﬁldﬁ;of the irﬁprovements required to create a

& &: « ¥ \._
basin are exxstmg and the only*ltems leﬂ'would be;purchasmg the right-of-way and fencing.
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BASIN #12 ﬁlocated o&‘ﬁhe Zla%t branch of Oro Grande Wash on the upstream side of the
Southern Pac1ﬁc@ransportatlon Company railroad fill. The east branch at this locatlon isa35to
40 foot deep arroyo and 1000’ +/- wide at the top. The railroad fill creates an embankment to the
top of the arroyo. The area available for ponding in back of the embankment is sufficient to

create a flowby basin with 300 acre foot capacity and inflow of 5597 cfs and flowby of 150 cfs.

Basin #12 is included in all of the alternates.



ANALYSIS OF ALTERNATIVES

GENERAL

Alternative basin/channel scenarios were developed along the Oro Grande Wash to determine the
overall effectiveness at each basin. Channel design and cost estimating criteria was based on the
Victorville MPD. For each of the alternatives, the maximum 100-year maximum allowable
outflow for Basin #1 is about 4650 cfs, which is the capacity of the existing facility downstream
of the basin. The seven most cost effective alternatives are listed below. Table 1 lists the

estimated costs of each alternative.

ALTERNATE #1 utilizes Basins 1, 2, 9, 11 and 12, the least number of‘basifis of the seven
alternatives. The total estimated cost for this system of basms and channels is ’$29.8 million.

See Figure 1. v E %
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BASIN #1 uses all*’é”ﬁs'ub bas[ﬁ‘l"AWa"iiH!{y}of su\:a-basm B in a flowby arrangement. Inflow of

5419 cfs is reduced to 482 cfs oufﬂow Capacny of basin is 45 acre-feet. Cost is $1.3 million.
v /u
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BASIN #2 is a flowthrough reducing inflow of 6939 cfs to an outfall of 4380 cfs and a capacity

of 250 acre-feet. Cost is 3.0 million.

BASIN #9 is located upstream of the future alignment of Amethyst Street and operates as a
flowthrough basin. The basin inflow is 3345 cfs and outflow is 1433 cfs and has a capacity of

311 acre-feet. Cost of basin $2.1 million.



BASIN #11 is located on the upstream side of the California Aqueduct embankment and is a
flowthrough basin. Inflow is 4816 cfs and outflow is 1671 cfs and has a capacity of 317 acre-

feet. Cost of basin is $0.5 million.

BASIN #12 is located on the Eash Branch Oro Grande Wash on the upstream side of the
Southern Pacific Transportation Company Railroad embankment. The basin is a flowby with

inflow of 5176 cfs and flowby of 750 cfs and a capacity of 301 acre-feet. Cost is $2.8 million.

ALTERNATE #2 utilizes basins 1,2,5,9,11 and 12.
BASIN #1 uses 1/2 of sub-basin A as a flowby. Inflow of‘"-»'§028 cfs is reduced to 4619 cfs

outflow. Capacity of basin is 15 acre-feet and a c(ést 0£$0.4 million.
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BASIN #2 is'a ﬂowthro{gg_h re&ixcing-'inﬂgw-of 5504 cfs to an outflow of 3883 cfs. Capacity is

250 acre-feet and the cost ‘f"3?$3.0 @llion.
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BASIN #S is a flowthrough basin with an inflow of 3971 cfs and outflow of 2360 cfs. Capacity

of basin is 120 acre-feet and the cost is $1.2 million.

BASIN #9 is located upstream of the future alignment of Amethyst Street and operates as a
flowthrough basin. The basin inflow is 3345 cfs and outflow is 1433 cfs and has a capacity of

311 acre-feet. Cost of basin is $2.1 million.



BASIN #11 is located on the upstream side of the California Aqueduct embankment and is a
flowthrough basins. Inflow is 4816 cfs and outflow is 1671 cfs and has a capacity of 317 acre-

feet. Cost of basin is $0.5 million.

BASIN #12 is located on the East Branch Oro Grande Wash on the upstream side of the
Southern Pacific Transportation Company Railroad embankment. The basin is a flowby with

inflow of 5176 cfs and flowby of 750 cfs and a capacity of 301 acre-feet. Cost is $2.8 million.

ALTERNATE #3 utilizes basins at 1,5,7,9, 11, and 12.
BASIN El uses sub-basins A and B and 3/4 of sub-basin C in a flowby arrangement reducing

inflow of 6608 cfs to 4613 cfs outﬂow and a capaclty‘af 97 acre- feet Cost is $2.2 million.
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BASIN # 545?& ﬂo‘w‘chmugh %cmg‘m%?m of 2808 cfs to 2117 cfs outflow and a capacity of

120 acre-feet. \Cost is $1 2‘rmlhon

BASIN #7 is a flowthrough with inflow of 3999 cfs and an outflow of 2811 cfs capacity is 130

acre-feet and cost is $1.8 million.

BASIN #9 is located upstream of the future alignment of Amethyst Street and operates as a
flowthrough basin. The basin inflow is 3345 cfs and outflow is 1433 cfs and has a capacity of

311 acre-feet. Cost of basin $2.1 million.



BASIN #11 is located on the upstream side of the California Aqueduct embankment and is a
flowthrough basin. Inflow is 4816 cfs and outflow is 1671 cfs and has a capacity of 317 acre-

feet. Cost of basin is $0.5 million.

BASIN #12 is located on the Eash Branch Oro Grande Wash on the upstream side of the
Southern Pacific Transportation Company Railroad embankment. The basin is a flowby with

inflow of 5176 cfs and a flowby of 750 cfs and a capacity of 301 acre-feet. Cost is $2.8 million.

ALTERNATE #4 includes basins 1, 2,7, 9, 11 and 12 basin.
BASIN #1 uses 1/2 of sub-basin A in a flowby arrangement. Inflow of .‘4971 ¢fs.is reduced to
4559 cfs flowby and a capacity of 11 acre-feet. Cost is $0.40 million.

™

BASIN #2 operates as a ﬂow_‘ﬁ;?:bésin. "ffiﬂow is S_449-'éf$,- flowby i§:3141 cfs and the basin has a

e

capacity of 1@‘_4" écrerfeet: 'Cost"(jfﬁbaé-;ﬁii’s‘;$;3.3 million.

BASIN #7 is la‘qatgd,_oﬁ"%:&{iié upstream side of Bear Valley Road. There are two main laterals,
Lines A-10C andﬂA-12, which join Oro Grande Wash at this location. In this alternate Basin 7
will operate as a flowby basin on Lines A-10c and A-12 only. The Q100 for Line A-10C is 2610
cfs, of that the first 500 cfs would bypass the basin and join Oro Grande Wash downstream of
Bear Valley Road. Flows in excess of 500 cfs would be conveyed into the basin. The Q100 for
Line A-12 is 1451 cfs, of that the first 200 cfs would bypass the basin and join Oro Grande Wash

downstream of Bear Valley Road. Flows in excess of 200 cfs would be conveyed into the basin.



Basin 7 will reduce downstream peak flow from 4200 cfs to 2089 and have a capacity of 120

acre-feet. Cost is $3.5 million.

BASIN #9 is located upstream of the future alignment of Amethyst Street and operates as a
flowthrough basin. The basin inflow is 3345 cfs and outflow is 1433 cfs and has a capacity of

311 acre-feet. Cost of basin $2.1 million.

BASIN #11 is located on the upstream side of the California Aqueduct embankment and is a
flowthrough basin. Inflow is 4816 cfs and outflow is 1671 cfs and has a capacity of 317 acre-

feet. Cost of basin is $0.5 million.

BASIN #12 is located on the East Branch of the:Oro Grande:Wash on the upstream side of the
Southern Pacific Transportation Company Raili:‘bad."‘e@bankment. The basin is a flowby with

inflow of 5176 cfs and ﬂowﬁé{{: of 75A_Qd_g_f'8'-and a cj:;pac‘i'lc}:'.df 301 acre-feet. Cost is $2.8 million.

ALTERNATE #5 includesbasinsl, 4, 5, 7,9, 11 and 12.
BASIN #1 uses;_sub;basins A and B and 1/3 of sub-basin C in a flowby arrangement. Inflow of

6251 cfs is reduced to 4614 cfs and a capacity of 78 acre-feet. Cost is $2.1 million.

BASIN #4 is a flowby basin on Line A-09. Q100 is 941 cfs with 50 cfs flowby and into Oro
Grande Wash and excess into the basin. Capacity of the basin is 45 acre-feet and a cost of $0.8

million.



BASIN #5 is a flowthrough reducing an inflow of 2808 cfs to 2117 cfs outflow and a capacity of

120 acre-feet. Cost is $1.2 million.

BASIN #7 is a flowthrough with inflow of 3999 cfs and outflow of 2811 cfs. Capacity is 130

acre-feet and cost is $1.8 million.

BASIN #9 is located upstream of the future alignment of Amethyst Street and operates as a
flowthrough basin. The basin inflow is 3345 cfs and outflow is 1433 cfs and has a capacity of

311 acre-feet. Cost of basin $2.1 million.

BASIN #11 is located on the upstream side of the Califc');hia Aqueduct embankment and is a

flowthrough basin. Inflow is 4816 cfs and odfﬂowis 1671 -'c;fs and has a capacity of 317 acre-

feet. Cost of basin is $0.5 million. “
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BASIN #12 is located ‘on'the East Branch-of the Oro Grande Wash on the upstream side of the

Southern Pé&jﬁc Tr‘__a_.n_s'ﬂ"pbrtatioanompany Railroad embankment. The basin is a flowby with

inflow of 5176 cfs and flowby of 750 cfs and a capacity of 301 acre-feet. Cost is $2.8 million.

ALTERNATE #6 includes basins 1, 2,5, 7,9, 11 and 12.
BASIN #1 uses a portion of sub-basin A in a flowby arrangement. Inflow of 4807 cfs is reduced

to 4621 cfs flowby and a capacity of 5 acre-feet. Cost is $0.4 million.



BASIN #2 is a flowthrough with 5152 cfs inflow reduced to an outflow of 3577 cfs. Capacity is

250 acre-feet at a cost of $3.0 million.

BASIN #5 is a flowthrough reducing an inflow of 2808 cfs to an outflow of 2117 cfs. Capacity

is 120 acre-feet and a cost of $1.2 million.

BASIN #7 is a flowthrough with inflow of 3999 and an outflow of 2811 cfs . Capacity is 130

acre-feet and cost is 1.8 million.

BASIN #9 is located upstream of the future alignment of Amethyst St}eet and operates as a
flowthrough basin. The basin inflow is 3345 cfs and outflow'is 1433 cfs and has'a capacity of

311 acre-feet. Cost of basin $2.1 million.

BASIN #11sis 1'0cét'ed=--gn the ':st'f%e}ém&side of the California Aqueduct embankment and is a
flowthrough basin. Inflow is 4816 cfs and outflow is 1671 cfs and has a capacity of 317 acre-

feet. Cost of basinis $0%5'million.

BASIN #12 is located on the East Branch of the Oro Grande Wash on the upstream side of the
Southern Pacific Transportation Company Railroad embankment. The basin is a flowby with

inflow of 5176 cfs and flowby of 750 cfs and a capacity of 301 acre-feet. Cost is $2.8 million.



ALTERNATE #7 includes basins 2,4, 5,7, 9, 11 and 12.
BASIN #2 is a flowthrough basin with inflow of 4677 cfs and an outflow of 3416 cfs. Capacity

is 248 acre-feet and the cost is $3.0 million.

BASIN #4 is a flowby basin on Line A-09 with inflow of 941 cfs and flowby of 50 cfs. Capacity
is 45 acre-feet and a cost of $0.8 million. Basin 5 is a flowthrough basin with inflow of 2808 cfs

and outflow of 2117 cfs. Capacity is 116 acre-feet and cost is $1.8 million.

BASIN #7 is a flowthough basin with inflow of 4000 cfs and outflow of 2811 cfs. Capacity is

130 acre-feet and a cost of $1.8 million.

BASIN #9 is located upstream- of the future ali;gnment-."of ‘Amethyst Street and operates as a
ﬂowthroughfrbasi‘n.' The: basinv‘fﬁﬂéw;is-.?{%45 cfs!:- and outflow is 1433 cfs and has a capacity of
311 acre-feet-. “Cost of bas‘ipﬁ$2.1\- million.

\__.‘;:L. o
BASIN #11 is lo.cz.luted on the upstream side of the California Aqueduct embankment and is a .
flowthrough basin. Inflow is 4816 cfs and outflow is 1671 cfs and has a capacity of 317 acre-

feet. Cost of basin is $0.5 million.

BASIN #12 is located on the Eash Branch Oro Grande Wash on the upstream side of the
Southern Pacific Transportation Company Railroad embankment. The basin is a flowby with
inflow of 5176 cfs and flowby of 750 cfs and a capacity of 301 acre-feet. Cost is $2.8 million.



CONCLUSIONS

Based on the results of this study, none of the alternatives described in this report can be
excluded solely on the basis of cost. Considering the preliminary methods used for computing
the quantities and costs, the margin of error would probably exceed the difference in cost for

each of the alternatives.

One reason all the alternatives are generally the same cost is that the cost for additional storage
* (flow attenuation) is offset by the reduced cost of the downsized connecting channels. The study

has shown that a minimum amount of storage is required to sufficiently reduce the-outflow at
Basin #1, but the storage locations can very to some extent. Basins 95 ]{;é‘nd’ 2 have all been

AT

included in each alternative due to the fact that each of these b‘z‘isms can provide flow attenuation

along Oro Grande Wash very cost-effectively. Tlie:i‘eg;aining b%’;'s’ins, which individﬁally may be

optional, provide flow attenugﬁ“éﬁi%é‘f“&‘fa_tm coursés trlhutaryto the Oro Grande Wash.
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Since the purpose of this §:thdy is{

yidenti One or two basins for the purpose of initiating final
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design, right-of%way agggi%ition and construction; the basins must be prioritized. Generally, the
7
highest priority basin should provide the greatest reduction in flood damage per unit cost of

construction. Of course, other factors should also be considered such as funding, future

development, environmental considerations, public opinion, etc.



Table No. 1
COST COMPARISONS - ORO GRANDE BASIN ALTERNATE PLANS

(in millions of dollars)

Alt. #1 Alt. #2 Alt. #3 Alt. #4 Alt. #5 Alt. #6 Alt, #7

Basin #1 1.3 04 22 0.4 2.1 0.4 -
Basin #2 3.0 3.0 - 33 - 3.0 3.0
Basin #4 - - - - 0.8 - 0.8
Basin #S - 1.2 1.2 - 1.2 1.2 1.2
Basin #7 - - 1.8 3.5 1.8 1.8 1.8
Basin #9 2.1 2.1 2.1 2.1 2.1 2.1 2.1
Basin #11 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Basin #12 2.8 2.8 2.8 2.8 2.8 2.8 2.8
Basin Sub-Total 9.7 10.0 10.6 12.6 11.3 11.8 12.2
Channel Costs 20.1 18.7 18.1 16.9 17.5 17.2 16.8
Alternate Total 29.8 28.7 28.7 29.5 28.8 29.0 29.0
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Table No. 2
BASIN PEAK INFLOW / OUTFLOW

(in cfs)
Full
Conveyance Alt. #1 Alt. #2 Alt. #3 Alt. #4 Alt. #5 Alt. #6 Alt, #7
Mojave River 10872 5000 5000 5000 5000 5000 5000 5025
Basin #1 10801 5419/4824 5028/4619 6608/4613 4971/4559 6251/4614 4807/4621 4702
Basin #2 10091 6939/4380 5504/3883 5152 5449/3141 4726 5152/3577 4677/3416
Basin #3 7498 5127 3411 3024 3337 2560 3024 2560
Basin #4 7036 Amwm , 2724 2262 2555 2262/2208 2262 2262/2208
Basin #5 6960 wwﬁ 3971/2360 2808/2117 2086 2808/2117 2808/2117 2808/2117
Basin #7 6960 3999 3999 3999/2811 3999/2089 3999/2811 3999/2811 3999/2811
Basin #9 5582 3345/1433 3345/1433 3345/1433 3345/1433 3345/1433 3345/1433 3345/1433
Basin #11 4816 4816/1671 4816/1671 4816/1671 4816/1671 4816/1671 4816/1671 4816/1671
Basin #12 5176 5176/750 5176/750 5176/750 5176/750 5176/750 5176/750 5176/750
LEGEND: XXXX indicates peak flow without a basin
xxxx/yyyy  xxxx indicates peak basin inflow

yyyy indicates peak basin outflow
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Basin #1
Basin #2
Basin #4
Basin #5
Basin #7
Basin #9
Basin #11

Basin #12

Table No. 3
BASIN VOLUME

(in acre-feet)

Alt. #1 Alt. #2 Alt. #3 Alt. #4 Alt. 45 AlL. #6 Alt. #7
45 15 97 11 78 5 -
256 250 ; 194 . 250 250

- - - - 45 - 45
; 120 120 - 120 120 120
. . 130 120 130 130 130
311 311 311 311 311 311 311
317 317 317 317 317 317 317
301 301 301 301 301 301 301

B¢
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