Wat er Preserve Areas Feasibility Study
Sel ected Pl an
hills design region (Hillsboro | npoundnent)

Levee, Canals, Earth and Sitework
Subm ssion to EN-C
Original Subm ssion: 28 February 2001

1.

Cost estimates are needed for design features
associated with the Hllsboro | npoundnent w thin
the Water Preserve Areas (WPA) Feasibility Study.
This cost estimate wll be used as the Sel ected
Plan in the study.

The point of contact for this request is M.
Keith Jones, at extension 1127. Let ne know if |
can be of nore assi stance.

Att achments Provi ded:

4.

Spreadsheet Anal ysis Report (revised) — 3 pages
Geot echni cal Data and Assunptions (revised) — 3

pages

11" x 17" Layout Draw ngs — 2 pages
Site Layout (xsect.dgn) — shows design
Al'i gnnment s/ Locations (|l evee.dgn)(revised) -
shows | evee and canal centerlines, cross
section |l ocation, distances and areas used for
cal cul ati on

8% x 11" Drawing — 1 page of Hillboro

Enbanknent Desi gn

Cross Section Profiles — 6 pages

C-11 Design Region Scope — 2 pages
Cont ai ns a conprehensive |ist of design and
cost feature



Spreedsheet Analysis Report

DRAFT

Water Preserve Areas Feasibility Study

Levees and Canals Summary of Material Quantities
Hillsboro Impoundment and Design Region

Excavated Materials
Conveyance or Seepage Canals
F&W Littoral Shelves
Intake and Discharge Basins

Totals
Amount reusable= 70%
Amount spoil= 30%

Quality Construction Material Required
Fill Material Requirements
Revetment - 12" Bedding Stone
Revetment - 18" Rip Rap

Spoil Material Disposal Areas
Wind Breaks
Borrow Pits/Mined Lakes
Fill Areas
Totals

Spoil Material Generated
Excavated Materials
Totals

Gross Rock Overburden
Volume Volume Volume
cu-yds cu-yds cu-yds
683095 382724 300371
76991 0 76991
(See Note 1) 84841 43414 41428

844928 426138 418789
591449 298297 293153
253478 127841 125637

1265787 see Note 1 674840

2149615
0
2149615

253478
253478

InRoads
Volume
cu-yds

Notes:

Note 1: Mined Lake Areas 1N and 4S need to be brought up to grade because of levee alignment over the area.
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Spreedsheet Analysis Report

Rock at Elevation =

DRAFT

Water Preserve Areas Feasibility Study

Levees and Canals Summary of Material Quantities
Hillsboro Impoundment and Design Region

Excavation Requirements
5.0 ft-NGVD and below

Cross
Outside Bottom Average Canal Cut Section Gross Rock Overburden
Conveyance or Seepage Canals Length Inside Slope Slope Width Ground  Canal Invert Depth Area Volume Volume Volume
feet 1Von ?H 1V on ?H feet ft-NGVD ft-NGVD feet sqft cu-yds cu-yds cu-yds
Northern Impoundment - C-508N 7735 3.0 3.0 5.0 11.4 -5.0 16.4 889 254648 100269 154379
Southern Impoundment - C-508S
Eastern Boundary 2435 3.0 3.0 25.0 9.6 -5.0 14.6 1004 90589 49602 40987
Southern Boundary 7160 3.0 3.0 25.0 9.7 -5.0 14.7 1016 269367 145852 123515
Totals 17330 614604 295722 318882
Hillsboro Canal Improvement 24990 2.0 2.0 16.0 10.0 -9.0 19.0 1026 949620 570142 379478
Existing Hillsboro Canal 24990 2.0 2.0 40.0 10.0 -4.0 14.0 952 881129 483140 397989
Total from Hillsboro Improvement 24990 68491 87002 -18511
Totals 42320 683095 382724 300371
Cross
Average Section Gross Rock Overburden
F&W Littoral Shelves Length Width Area Ground Invert Cut Depth Area Volume Volume Volume
feet feet Acres ft-NGVD ft-NGVD feet sqft cu-yds cu-yds cu-yds
Northern Impoundment - C-508N 7735 30.0 53 11.4 7.0 4.4 132 37816 0 37816
Southern Impoundment - C-508S
Eastern Boundary 2435 30.0 1.7 9.6 6.0 3.6 108 9740 0 9740
Southern Boundary 7160 30.0 4.9 9.7 6.0 3.7 111 29436 0 29436
Totals 17330 11.9 76991 0 76991
Average Gross Rock Overburden
Intake and Discharge Basins Area Area Ground Invert Cut Depth Volume Volume Volume
sqft Acres ft-NGVD ft-NGVD feet cu-yds cu-yds cu-yds
S-525A Intake 70980 1.6 9.5 -9.0 185 48634 36804 11830
S-526A Intake 4860 0.1 8.7 4.0 4.7 846 180 666
S-525A Discharge 86795 2.0 8.5 4.0 4.5 14466 3215 11251
S-525B Discharge 86795 2.0 105 4.0 6.5 20895 3215 17680
Totals 5.7 84841 43414 41428
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Spreedsheet Analysis Report

DRAFT

Water Preserve Areas Feasibility Study
Levees and Canals Summary of Material Quantities

Hillsboro Impoundment and Design Region

Fill Material Requirements

Cross
Outside Average Top of Levee Section Gross InRoads InRoads
Levees Length Inside Slope Slope Top Width Ground Levee Height Area Volume Length Volume
feet 1V on ?H 1V on ?H feet ft-NGVD ft-NGVD feet sqft cu-yds cu-yds cu-yds
Northern Impoundment L-508N
Eastern Boundary 8005 3.0 3.0 12 11.4 24.0 12.6 627 186036
Southern Boundary, East of S-525A 8195 3.0 3.0 12 111 24.0 12.9 654 198510
Southern Boundary, West of S-525A 7565 3.0 3.0 12 10.2 24.0 13.8 737 206474
Internal Levee L-508| 6315 3.0 3.0 12 10.1 22.0 11.9 568 132762
Northern Impoundment Totals 30080 723783
Southern Impoundment L-508S
Northern Boundary 7485 3.0 3.0 12 10.7 24.0 13.3 690 191358
Eastern Boundary 2300 3.0 3.0 12 9.6 24.0 14.4 795 67712
Southern Boundary 8945 3.0 3.0 12 9.7 24.0 14.3 785 260091
Western Boundary 4145 3.0 3.0 12 12.6 24.0 114 527 80855
Existing Western Boundary, L-36 4145 3.0 3.0 12 12.6 22.0 9.4 378 58012
Southern Impoundment Totals 22875 542005
Totals 52955 1265787.36
NOTE: Existing Western Boundary, L-36 is subtracted from fill requirement for L-508S Western Boundary because L-36 will be raised.
12" Bedding Stone Rip Rap
Gross Gross
Revetment Length Width Area Depth Volume Length Width Area Depth Volume
feet feet acres feet cu-yds feet feet acres feet cu-yds
Northern Impoundment L-508N
1600 26.6 1.0 1.0 1576 1600 34.6 1.3 15 3076
1000 26.6 0.6 1.0 985 1000 34.6 0.8 15 1922
1375 26.6 0.8 1.0 1355 1375 34.6 11 15 2643
1000 26.6 0.6 1.0 985 1000 34.6 0.8 15 1922
Southern Impoundment L-508S
1000 26.6 0.6 1.0 985 1000 34.6 0.8 15 1922
1000 26.6 0.6 1.0 985 1000 34.6 0.8 15 1922
1000 26.6 0.6 1.0 985 1000 34.6 0.8 15 1922
1700 26.6 1.0 1.0 1675 1700 34.6 1.4 15 3268
Totals 9675 5.9 9532 9675 7.7 18598
Cross
Outside Average Top of Levee Section Gross
Wind Breaks Length Inside Slope Slope Top Width Ground Levee Height Area Volume
feet 1V on ?H 1V on ?H feet ft-NGVD ft-NGVD feet sqft cu-yds
0 0 0
Totals 0 0
Bottom Finished Gross
Borrow Pits/Mined Lakes Area Area Depth Depth Fill Depth Volume
sqft acres ft-NGVD ft-NGVD feet cu-yds
#1N 86180 2.0 -20.0 10.2 30.2 96394
#2N 1004170 231 -20.0 4.0 24.0 892596
#3N 39935 0.9 -20.0 4.0 24.0 35498
#1S 113190 2.6 -20.0 4.0 24.0 100613
#2S 115530 2.7 -20.0 4.0 24.0 102693
#3S 314920 7.2 -20.0 4.0 24.0 279929
#4S 525860 12.1 -20.0 9.7 29.7 578446
L-36 Borrow Canal 285510 6.6 4.0 10.0 6.0 63447
Totals 57.1 2149615
Average Finished Gross
Fill Areas Length Width Area Area Ground Height Fill Depth Volume
feet feet sqft acres ft-NGVD ft-NGVD feet cu-yds
0.0 0.0 0
Totals 0 0.0 0
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Geot echni cal Data and Assunptions to Use for
Feasi bility Level Cost Estimates (Anmended 2/22/01)

Design Region: hills

Conpaction Factor for Sandy Overburden:
Answer: 0. 85

Swel | Factor for Sandy Overburden:
Answer: 1.10

Conpaction Factor for Rock:
Answer: 0. 85

Swel | Factor for Rock:
Answer: 1.30

Mat eri al Makeup of Levee Enbanknent:

Answer: Crushed rock from Canal s/ Fish refugia. This
material must be crushed to a maxi num particle size of 3
inches or less in order to utilize for |evee construction.
The rock will also need to be processed to produce a well -
graded material for damconstruction. Mterial may al so be
utilized fromthe sand and gravel overburden excavated for
t he seepage canal s/Fish refugia. A mgjority of the
material will be excavated fromthe adjacent Hi |l sboro
Canal or eastern seepage canal. It is estimated that
over burden exists fromground surface to el evation +5.
From +5 to el evation -5 feet NGVD soft |inmestone bedrock
will be encountered with intermttent Sand | enses. At
el evation -5 feet NGVD to el evation -30 feet, nostly sand
with some gravel is in place. Below elevation -30 feet,
hard sandy |inmestone is encountered.

Speci al Levee Construction Design Criteria:

Foundati on Treat nent:

Answer: Renove top 18 inches of overburden for |evee
width. 1In addition, assune 1% of |evee |length requires
removal of 36 inches of overburden.

Seepage Control
Answer: None

" Assunptions based upon |inited subsurface information and prior
projects, as of 2/21/01

Page 1 of 3



Sl ope Protection:

Answer: Protect 26.6 feet of upstream| evee sl ope for
approximately 9675 feet of |evee perineter (See Cross-
Section hand carried to EN-H which includes 12 inches
beddi ng stone plus 18 inches of rip rap fromtoe to
el evation 18.4 ft NG/D +/-). R p Rap to be placed in
strategic locations including sharp corners, bends, and
areas of long wind fetch. Hand drawi ng show ng approxi mate
| ocations was delivered to EN-H on 2/27/01. Use excess
| i mestone fromonsite excavations if available. O herw se
import |inestone. Remaining 75% of upstream enbanknent
perineter will be grassed for erosion protection. See hand
delivered drawing for estimated | ocations of rip rap.

Where the material wll cone fronf

Answer: WMaterial for the Hillsboro I npoundrment will

be obtai ned from

1. Usabl e excavated nmaterial from adjacent seepage
canal s

2. Limted excavation within the inpoundnent

3. Usabl e excavated material frominprovenent of
Hi | | sboro cana

Not es:

When constructing the |l evee, the Contractor will be
required to utilize 12 inch lifts which then wll be
conpacted down to 10 to 11 inches. Conpaction
requirenents will be to 98% maxi num dry density based
upon standard proctor conpaction tests or a nuclear
density neter. Also, control of excessive noisture
shall be the responsibility of the Contractor.

Excavati on Procedure/ Techni que and/ or Bl asting Requirenents
(at this location only):

Answer: Assune sone blasting of rock will be required (R os
fromEN-Gw | supply blasting patterns/plan). After
initial rock blasting some additional ripping will be
required with backhoe with ripper attachnent. Follow ng

bl asting and ripping, normal excavation equi pnment nmay be
utilized.
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Per cent age of Usabl e Excavated Overburden Soil Material:

Answer: Assune 70% of the material can be reused.
The remai ni ng 30% shoul d be di sposed of onsite or at an
approved di sposal area. Using excess unsuitable materi al
to build wi nd breaks, boat ranps or to flatten interior
sl opes is recommended al so. The distribution of overburden
soil versus rock is detailed above in red.

Percent age of Usabl e Excavated Rock Material:

Answer: Assune 70% of the material can be reused.
The remai ni ng 30% shoul d be di sposed of onsite or at an
approved di sposal area. Using excess unsuitable materi al
to build wi nd breaks, boat ranps or to flatten interior
sl opes is recommended al so. The distribution of overburden
soil versus rock is detailed above in red.

O her Consi derati ons:

A rock crushing plant will be setup within the
i mpoundnent to process excavated nmaterial prior to
pl acenent .

Assune overburden soils have a unit weight of 115 pcf
while [imestone has unit weight of 145 pcf for hauling
pur poses.

Geot echni cal I nstrunmentation:

NOTE: This instrunentation is required for nonitoring and
operational safety of project features within the design
regi on.

1. Shal l ow Depth Piezonmeters (+ 5.0 feet from natural grade)
Answer: Assune 3 piezoneters will be included.

2. Medi um Depth Piezoneters (greater than 5.0 and | ess than
50 feet fromnatural grade) — Assune 10 piezoneters wll
be incl uded.

3. Deep Depth Piezoneters (greater than 50 feet from natural
grade) — Assune 3 piezoneters will be included.

4. Inclinoneters — Assune 1 constructed through final

enbanknment downstream sl ope down to hard |inestone.
Locate on east section adjacent to housing devel opnent.
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TYPICAL HILLSBORO
EMBANKMENT

FEATHER TO MATCH
EXISTING SLOPE

—
FL=24.0 FT-NGVD
8 [:3 23
I
= FL=18.4 FT-NGVD o
18” OF RIP RAP ————= i CRUSHED ROCK =
LIMESTONE OR SP/GP MATERIAL
(6”-12" SIZE) :
= 12" BEDDING STONE APPROX. +-10.0 FT-NGVD
TIRSTRY TISTRY TISTRY TR TISTRY TSRS J%% TISTRY TSRS
‘ 8 \/ 55 2 SPILLWAY INVERT = I7.4 FT-NGVD
I

96

J:\hills\h&h\revetment.dgn 02/28/01 07:44:39 AM



30

X—section 1
Hillsboro North Impoundment
Eastern Boundary
Looking North

53.8 ‘ 117.5 109.5
Normal Poo|.  L-508N ' ceenage Canal Ootimum. | Wesf Bank of\ |
,,,,,,,, N\p oo oemTpoCgTea . 2%°PO0C fonol DRTimUm LWDDEWWS\
‘ ASR ROW F&W Littoral Shelf
| J \
,,,,,, - - - - — - - - - - — - — — — | - - \————— L —
|
| C—-508N
[ e _____ [ [ S H T ___ I R S
|
N I B I I I
22.2 | 37.8 12 37.8 12 49.2 T 36 30 12
10 10 44/ 5 13.12 15.
Top of Levee 24.0 Outside Levee Slope = 1V:3H
Surcharge Pool 19.0 Inside Levee Slope = 1V:3H
Full Pool (Spillway Invert) 17.4 Seepage Canal Slope = 1V:3H
Normal Pool 16.0
Top of West Bank of LWDD E-1TW-S 15.0

Average Local
Average
Seepage Canal
FA&W Litforal
Excavation Max.
Seepage Canal

Ground 11.4
[mpoundment Ground 10.0
Optimum 8.5

Shelf 7.0

Depth 4.0

Bottom -5.0

10"
outside toe of

set aside for ASR ROW at
impoundment

levee

J:\hills\h&h\xsect.dgn 02/27/01 10:31:08 AM



X—secTtion 2
Hil lsboro North Impoundment
Southern Boundary
Looking West

Hillsboro Canal | L-508N1 Normal Pool

50 Optimum Pool _ \____ e ASRRUW\ ,,,,,,, I B e \
| |
| |

10 === S — ‘ i e e -
|

0 -l S E I o] -
|
|

10 e e A I P I o

40 12 ] 33 12 42

Design Elevations (f+-NGVD) Preliminary Design Slopes
Top of Levee 24.0 Levee Slope = 1V:3H
Surcharge Pool 19.0 Hillsboro Canal Slope = 1V:i2H

Full Pool (Spillway Invert) 17.4

Normal Pool 16.0

Outside Toe of Levee 13.0 10" set aside for ASR ROW at
Average Local Ground 9.0-11.0 outside toe of impoundment levee
Average Impoundment Ground 10.0

Hillsboro Canal Optimum Pool (.0-8.0

Excavation Max. Depth 4.0

Hillsboro Canal Bofttom —-9.0
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X—section 3

Hil lsboro South Impoundment
Eastern and Southern Boundary Outside ROW
Looking North \\\\
58 ‘ 127.5 99.5
30 m—— e - et Bt e
- Normal Pool L5085 ///Seepage Canal Optimum
,,,,,,,,,,,,,,,,,,,, B e L
| .
ASR ROW F&AW Littoral Shelf
|
10 - ____ = R %// ,,,,,,,,,,,,, 74< ,,,,,,,,,,,,,,,,,,,,,,,,
| \
,,,,,,,,,,,, o T~ _cws08S| /| |
|
| \
,,,,,,,,,,,, -F— - - - - — — — — — — — —  — — | — — — — — — — — — — — | — — 4 — — - - RN
42 12 42 12 45 25 33 30 12112
10 10
Design Elevations (ft-NGVD) Preliminary Design Slopes
Top of Levee 24.0 Outside Levee Slope = 1V:3H
Surcharge Pool 19.0 Inside Levee Slope = 1V:3H
Full Pool (Spillway Invert) 17.4 Seepage Canal Slope = 1V:3H
Normal Pool 16.0
Average Impoundment Ground 10.0 10" set aside for ASR ROW at
Seepage Canal Optimum 7.0 outside ftoe of impoundment levee

F&W Littoral Shelf 6.0
Excavation Max. Depth 4.0
Seepage Canal Botftom -5.0
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X—section 4

Hillsboro South

Impoundment

Nor thern Boundary
Looking West

) 248
30 - WT77777777777777777777777777777\77777777QTH76777677777T 7777777777777
Normal Poo L-508S| Loxs Road | i I I'sboro Canal |
00 _____ermal reel \”” e D \ b _____0Optimum Pool __\_, _____________
I | I
I | I
M0 - - -t === - = — — — — — — - — = —
| | T
| | |
O ———-F-———— 71 T T I N N =
I | I
10 e ] T T =" _____
18 | 42 12 42 40 30 40 16 44
T T
10 10 10 10

Design Elevations (f+-NGVD)

Top of Levee 24.0

Surcharge Pool 19.0

Full Pool (Spillway Invert) 17.4
Normal Pool 16.0

Loxs Road 15.0
North Bank of Hillsboro Canal 13.0
Average Local Ground 9.0-11.0

Average Impoundment Ground 10.0
Hillsboro Canal Optimum Pool 7.0-8.0
Excavation Max. Depth 4.0

Hillsboro Canal Botftom -9.0

Preliminary Design Slopes

Outside Levee Slope = 1V:3H
Inside Levee Slope = 1V:3H
Hillsboro Canal Slope = 1V:iZH
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X—secTtion 5
Hi | lsboro North Impoundment
InTernal Compartment Levee
Looking North

30
Normal Pool | —508 ! Normal Pool
20 N = VAR
{0 e e
o O O
1O R !
36 12 36
Design Elevations (f+—-NGVD) Preliminary Design Slopes
Top of Levee L-5081 22.0 Levee Slope = 1V:i3H

Ssurcharge Pool 19.0

Full Pool (Spillway Invert) 1/7.4
Normal Pool 16.0

Outside Toe of Levee 13.0
Average Local Ground 9.5-10.5
Average [Impoundment Ground 10.0
Excavation Max. Depth 4.0
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X—section 6
Hillsboro South Impoundment
Western Boundary
Looking North

30 L
L -508S

o WeA-2A e Normol POOIN
|
|

10 oL [~ e

Existing L-36 |

O ——— ¢+ s i S
|
|

10 o] S R I R ] N

30 12 47 16 68
o b
40 — = —=f =

Design Elevations (+T-=NGVD)

Top of Levee L-508S 24.0

Top of Levee L-36 22.0

Surcharge Pool 19.0

Full Pool (Spillway Invert) 1/7.4
Normal Pool 16.0

Average Local Ground 9.0-11.0
Average I[Impoundment GCround 10.0
Excavation Max. Depth 4.0

L-36 Canal Boftftom 4.0

Prel iminary Design Slopes

Outside Levee Slope = 1V:3H

[nside Levee Slope 1Vz:3H

Inside Levee Slope of L-360 = 1V:2H
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WPA Feasibility Study — Documentation on Selected Plan Scope of Work
DRAFT — Subject to Revision

Design Region: hills (Hillsboro Inmpoundnent)

Desi gn:

a)

f)

Desi gn | evees and seepage canals for 6 deep conpartnentalized
i mpoundnent. Consider future ASR systens retrofit in design
Provi de revetnent for inside slope protection where sharp
corners occur.

Design gated spillway and a punp station for a 6° deep

i mpoundnent .

Desi gn gated cul vert structures for seepage control and
conpartnment water |evel control.

Desi gn conveyance i nprovenents for the Hillsboro Canal to the
LWDD E-1 canal (US-441).

Determ ne if conveyance inprovenents for the C-536 canal (L-36
borrow canal) will be needed to handl e 500 cfs North Springs
Irrigation District (NSID) flows.

M nor clearing and grubbing wthin inpoundnent.

Hi | | sboro | npoundnent - North
Desi gn El evati ons (Ft-NGVD)

Top O Levee 24.0

Sur charge Pool 19.0

Full Pool (Spillway Invert) 17.4
Nor mal Pool 16.0

Aver age | npoundnent G ound 10.0
Excavation Max. Depth 4.0

Storage Area = 1680 Acres
Nor mal Pool Depth = 6 Feet
St orage = 10080 Acft

Hi | | sboro | npoundment - South
Desi gn El evati ons (Ft-NGVD)

Top O Levee 24.0

Sur charge Pool 19.0

Ful | Pool (Spillway Invert) 17.4
Nor mal Pool 16.0

Aver age | npoundnent G ound 10.0
Excavati on Max. Depth 4.0

Storage Area = 535 Acres
Nor mal Pool Depth = 6 Feet
Storage = 3210 Acft

Punps:

1.
2.

S-525A Northern inpoundnent inflow punp
S-525B Sout hern i nmpoundnent inflow punp

plan design scope.doc 02/27/01 Page 8 of 21



WPA Feasibility Study — Documentation on Selected Plan Scope of Work
DRAFT — Subject to Revision

Gated Cul verts:

1. S-526A Northern inpoundnent discharge control structure

2. S-526B Sout hern inpoundnent di scharge control structure

3. S-527A Northern inmpoundnment seepage control structure

4. S-527B Sout hern i npoundnent seepage control structure

5. S-528A Northern inmpoundnent conpartnent |evel control
structure

6. S-528C Control structure to allow discharges between northern

and sout hern conpartmnents

Un-gated Cul verts:
1. S-528B Weir Control - Northern inpoundnent conpartnent |eve
control structure

Levees:

1. L-508N Northern inpoundnent | evee

2. L-508S Sout hern inpoundnment | evee

3. L-5081 Northern internal conpartnent |evee

Canal s:

1. CG508N Northern inpoundnment seepage canal on eastern boarder
2. C-508S Sout hern inmpoundnent seepage and conveyance canal

3. G536 Inproved L-36 borrow

Utilities:
1. Phone and el ectric
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