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Overview

Watershed 106 square miles (29
sqmi in Fort Bend County, 77
sqmi in Waller county)

Approximately 18.72 miles long
with 6.52 miles of tributaries

Study to evaluate existing
conditions and future channel
sizing for 100yr flow

Atlas Rainfall 2-yr, 5-yr, 10-yr,
25-yr, 50-yr, 100-yr and 500-yr
storms

1D reaches and 2D area
hydraulic model to evaluate the

water surface elevation and
floodplain

NAVD 88
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Table B2. Summary of Discharges

Area 2-yr Qp S5-yr Qp 10-yrQp 25-yrQp 50-yr Qp 100-yr Qp 500-yr Qp

(mi2) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
Bessie's Creek

Bess 01 726 376

Bess_02 ¢ 919 1,189 : EX i S t i n g

Bess_03 800 1,175 - O
pess 02 | 5v Conditions
Bess 05 1,063 1,420
Bess 06 d 1,502 1,755
Bess 07 ga4 1,182
Bess 08 971 1,294

Bess 09 o | 11 Summery of

Bess_10 662 897 -
Bess_11 729 971 D h
Bess_12 3,385 4,700 I S c a' rg e
Bess_Tribl_01 z 488 632
Bess_Trib2_01 ) 7BB 1029
Bess_Trib3_01 1118 1451
Bess_Trib4 01 621
Bess_Trib5 01 523 702
Bess_Trib6_01 200 300
Bess_Trib6 02 641 856
Bess_Trib6 03 375 569
Bess_Trib7 01 764 1,001
Brookshire Creek
Brook_01 692 922
Brook 02 325 4591
Brook_03 352 523
Brook_04 ; 695 915
Brook_05 835 1,097
Brook_0& 898 1,181
Brook_07 1,063 1,402
Brook_08 864 1,334
Brook_Tribl_01 1,698 2,192
External
External_1 : 593 785
External_2 . 631 856
External_3 543 735
External_4& 794 1083
External_5 3590 524

Subbasin

R0 B4 oy BEigs Bl



M Brocki0b
T8 SqM

Fulshear

ST K)o
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Bess 10548
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Subwaters... N .
Streams Studied Subbasins Streams

Extemal E] County Boundary

External i—1 County
Subbasins

Subbasins ==l Boundary
Watershed i ﬂ? Subwatersheds
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Hydrolog¥Parameter - Atlas 14 Rainfall

Table 1. Rainfall Distribution used in this Drainage Master Plan (Fort Bend County)
Rainfall Depth (in)
2yr Syr 10 yr 25 yr S0yr 100 yr 500 yr

| 57 [ 400 | 482 | sos | 7as | sar | 1200
Canr | 440 [ 55 | 730 | sa1 | 1140 | 1380 | 2050

Duration

Table 2. Rainfall Distribution used in this Drainage Master Plan (Waller County)
Rainfall Depth (in)

Duration
2yr S5yr 10 yr 25 yr 50 yr 100 yr 500 yr

Smin | 056 | 05 | 0s0 | 054 | tos | tis | 143
i2n | 405 | 542 | 673 | s76 | 100 | 1260 | 1870 |

PortiBend (CountyjDrainagelDistrict




Hydrology Parameter
@ Loss Method - Green Ampt

Table 3. Green and Ampt Loss Parameters Developed for Fort Bend County

Initial Max Initial . Hydraulic
d Suction

Canopy Canopy Crop Loss Saturate
Storage Storage Coefficient ) Content

(%) (in) (in) (in) (in/hr)

" Zonei | o | o1 | 1 | oom | ods | 145 | oo |

Zone Connectivity

m Transform Methods

= Basin Development Factor (BDF) method to
determine the Clark Unit Hydrograph parameters

PortiBend (CountyjDrainagelDistrict



Channel Slope Overland Slope Slope Ad] Detention Rate Detention Ponding
Area Area Composite (ft./mi) (ft./mi.) peid (actymiz) Adj. (%) TC" (hes) R (hes)
(acres) (mi2)  BDF = - - - 10% % 2% 1% 0.2%
{10-vr) (25-¥r) (50-¥r) (100-¥r) (500-Yr)

Ponding Adjustments for Storage Values (R")

Bessie's Creek
Bess 01 X 1.00 0.00
Bess 02 . 1.00 0.00
Bess 03 5 1.00 18.00
Bess 04 : X 1.00 0.00
Bess 05 X 1.00 0.00
Bess 06 ! . ] X 1.00 0.00
Bess 07 ! . X 1.00 0.00
Bess 08 y 1 1.00 0.00
Bess 09 X 1.00 0.00
Bess 10 . X 1.00 0.00
Bess 11 5 1.00 13.00
Bess 12 . 1.00 5.00
Bess Tribl 01 A 1.00 0.00
Bess_Trib2_01 . y I 1.00 0.00
Bess_Trib3 01 . X 1.00 0.00
Bess_Trib4d 01 / . i 1.00 43.00
Bess Trib5 01 . 5 1.00 0.00
Bess Tribe 01 I ! 1.00 32.00
Bess Tribg 02 1 A 1.00 0.00
Bess_Trib6 03 I 1.00 25.00
Bess_Trib7 01 . X 1.00 0.00
Brookshire Creek
Brook 01 . . 5 1.00 0.00
Brook 02 1 1.00 44.00
Brock 03 A 1.00 27.00
Brook 04 : X 1.00 0.00
Brock 05 i . X 1.00 5.00
Brock 06 i 1.00 0.00
Brook 07 . . 5 1.00 17.00
Brook 08 . 1.00 38.00
Brook Tribl 01 . 0.99 0.00
External
External 1 . . . X 1.00 0.00
External_2 I 1 ] 1 1.00 0.00
External_3 ) . A 1.00 0.00
External 4 I . ] . 1.00 0.00
External 5 . ) . . 1.00 0.00

PortiBend (CountyjDrainagelDistrict




and Use Categories
y Open Space
Detention
School

Major Thoroughfare

Commercial
Industrial

Residential < .25 ac

Residential - .5 ac
Residential > 1 ac

Residential

» Bess_10¢
i\ Imp=6.9.%

Studied Subbasins
External Subbasins
Subwatersheds
Streams

County Boundary

Bess_lril}&
Imp=12.3

Fort Bend Co.

Land use

PortiBend (CountyjDrainagelDistrict



BDF
Calculations

Jimonton -

Fort Bend C
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i ratilic-Parameter
2=D Rotghness Coefficients

Table 6. Manning's n Value Override Regions

Regi Manning’s

n Values

Brookshire Wetland 0.08
0.065

Table 5. 2D Manning's n Values

HGM: Manning's n
Values

_
Deve Iup&d High Intensity 0.03
Developed Low Int»s-nE.i‘L'g,.r

Land Use

Channel 1 0.065

Oxbow 2 0.08

Fme&-tftmhru bs
Pastu re,a"G rasslands
0.02

_
i

PortiBend (CountyjDrainagelDistrict



Bessie's Creek

Fort Bend County Line

JAV '

River
Station

lysis Results

Table 9. Existing Conditions Results at Key Locations

Drainage

Area’
sq.mi)

2-Year 5-Year 10-Year

25-Year 50-Year 100-Year

WSEL* Flow** WSEL* Flow** WSEL* Flow** WSEL* Flow** WSEL* Flow** WSEL* Flow**
(cfs) (ft) (cfs) (ft) (cfs) (ft) (cfs) (ft) (cfs) (ft) (cfs)

(ft)

500-Year
WSEL*  Flow**
(ft) (cfs)

Hunt Rd. Bridge

Dam 4

FI 1489 Rd. Bridge (North)

Dam 3

FI 1489 Rd. Bridge (South)

Dam 2

Private Crossing 7

5,299

Brookshire Creek Confluence

10,344

Bessie's Creek "Choke Point”

9,969

14,633

FM 1093 Bridge

14,053

10,113

Oxbow

10,122

14,134

James Ln Bridge

10,139

14,199

Fulshear Trace Bridge

10,199

14,297

Brazos River

10,680

14,501

Brookshire Creek

Fort Bend County Line

5,490

Pecan Hill Rd. Bridge

5,329

Pool Hill Rd. Bridge

8,098

Hunt Rd. Bridge

8,739

Rogers Rd. Bridge

8,635

Orchard Creek

us

River
Station

14812

Drainage
Area*

(sq.mi)

2
WSEL*
(ft)
106.66

-Year

Flow**

5-Year 10-Year 25-Year 50-Year 100-Year
WSEL* Flow** WSEL* Flow** WSEL* Flow** WSEL* Flow** WSEL* Flow**

(ft) (cfs) (ft) (cfs) (ft) (cfs) (ft) (cfs) (ft) (cfs)

500-Year
WSEL*  Flow**
(ft) (cfs)

Bowser Rd. Culvert

DS

14764

100.58

22

us

10551

100.47

Waltham Rd. Culvert

Ds

10423

199

100.45

23

us

6455

100.45

106

Weston Rd. Culvert

Ds

6330

241

100.40

24

Bessie's Creek Confluence

us

80

3.33

99.70

-192

+ Drainage areas based on drainage area delineations, but location may be impacted by overflows/diversions
*Water surface elevations reported are from HEC-RAS cross sections
**Flows determined from profiles lines in RAS Mapper drawn across the HEC-RAS 1D/2D model extents
**Negative flows indicate water flowing from downstream to upstream
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Stream

Bessie's Creek

Model Verification

Table 10. 2017 CLOMR Study and 2015 FEMA Effective Model vs Updated MDP Results
2017 CLOMR 2015 FEMA 2020 MDP
100-Year 100-Year 100-Year

WSEL Flow WSEL WSEL Flow
(ft) (cfs) (ft) (ft) (cfs)

2020 MDP - 2017 CLOMR 2020 MDP - 2015 FEMA

Location
WSEL Flow Flow WSEL

(ft) (cfs) (%) )

Brookshire Creek
Confluence

Bessie's Creek
"Choke Point"”

Orchard Creek
Confluence

Fi 1093 Bridge

James Ln Bridge

Fulshear Trace
Bridge

Brazos River

PortiBend (CountyjDrainagelDistrict
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Table 11. Existing 100-Year Level of Service Channel Improvements
Estimated
Segment Description/Configuration Required Construction
(acres) Cost
- Channel Length = 1.34 mi long
- Channel longitudinal slope = 0.00005
- Flowline Adjustment = None
- Side Slope = 4:1
- No TOB Widening
- Average Top Width = 380 ft
- Channel bottom width = 200 ft
- Maintenance Berm = 60 ft, 30 ft on each side

Pecan Hill Dr
Bessie's 1 to
1,400 LF DS of Hunt Rd

513,896,933

- Channel Length = 1.65 mi long
- Channel longitudinal slope = 0.00003

Private Cross US of EM 1489 (Simonton Rd) | - Flowline Adjustment = None
Bessie's 2 to - Side Slope = 4:1 g $22,218,731
FM 1489 (Simonton Rd) - No TOB Widening

- Average Top Width =345 ft

- Channel bottorm width = 200 ft

- Maintenance Berm = 60 ft, 30 ft on each side

- Channel Length = 1.88 mi long

- Channel longitudinal slope = 0.0004
FM 1489 (Simonton Rd) - Flowline Adjustment = None
Bessie's 3 to =HEREEza=0d 4 $19,595,984
3,500 LF DS of Dam 2 - No TOB Widening

- Average Top Width = 235 ft

- Channel bottom width = 100 ft

- Maintenance Berm = 60 ft, 30 ft on each side

- Channel Length = 1.93 mi long
- Channel longitudinal slope = 0.0004

- Flowline Adjustment = None
3,500 LF DS of Dam 2 - Side Slope = 4:1

Bessie's 4% 1o ~1.5"te 6.5 of fill E 525,607,027
Brookshire Creek Confluence - 60" to 100' of additional top width on each bank
- Average Top Width = 290 ft

- Channel bottom width = 150 ft

- Maintenance Berm = 60 ft, 30 ft on each side

- Channel Length = 0.66 mi long
- Channel longitudinal slope = 0.0004

- Flowline Adjustment = None
Brookshire Creek Confluence - Side Slope = 4:1

Bessie’s 5% to - 6.5" of fill near confluence 516,474,872
3,500 LF DS of Confluence - 120’ of additional top width on each bank

- Average Top Width = 400 ft

- Channel bottom width = 250 ft

- Maintenance Berm = 60 ft, 30 ft on each side

- Channel Length = 0.63 mi long
- Channel longitudinal slope = 0.00014

3,500 LF DS of Confluence - Flowline Adjustment = None
Bessie’s 6 to - Side Slope = 4:1 . $12,642,510
1,300 LF US of Orchard Creek - B of additional top width on each bank
- Average Top Width =375 ft

- Channel bottom width = 225 ft

- Maintenance Berm = 60 ft, 30 ft on each side

* Area of significant existing floodplain that requires fill to contain 100-year flows within the proposed channel. Additional mitigation and )ra'n age D|5tr|ct
coordination with FBCDD will be required.




ROW Estimated
Segment Required Construction
acres| Cost

t
FM 1093

Bend at Oxbo

lope = 0.0011
- Flowline Adjustment = None
Side Slope = 4:1

James Ln

James Ln

Coun

- Channel bottom
- Maintenance Berr

Confluenc

- Channel bottom wi u;-ZDG ft . . -
- Maintenance Berm = 60 ft, 30 t untyjDrainage]District



Olcshire 100-Year Capacity
nelPROW Widths

Pl b e S Conrat

e 4 A b 1007 e

PrRvIte Cross LS af FM 1489
(simontan Rd) prop

t
FM 1485 [Simantan Ad)

#M 1889 {Simanton Rd)

Flandine Adjustment = Huse
Side Slope =4-1
18 eas o

3,500LF DS of Dam 2
S35 607,027

t
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S18 478872

3,500LF D8 of Conflumnce |- Flawine Adjuitment = Nose
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50015 US o G Ernek e ( ) 3500 LF D
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Bestie's s ta 5 1 2 5,335,762

: ‘ S T ‘ Wi
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t
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— :
Jt (SR e ol : 3,500 LF DS of
Dam 2

Fort Bend County Drainage Master Plan

e
Beszie’s 11 E —a n 3 p1agRs

Orchard Creek

Bessie's/Brookshire 100-Year Capacity Channel ROW Widths

| e ol 5
g : it s sach bk A ) a

arookshire 2 w SRl 782 | 205

broboirsihyit e —
onfluence near paci il e | | . ,

00 220 o [ S——— : ] Brazos River,
3 Feet 4 .

Hunt Rd A ) 3,500 7,000 B Redbird Ln

FREESE ANDNICHOLS, INC

Legend
Bessie's Segment 1 (440') Bessie’s Segment 3 (295") (D Sessie's Segment 5 (460°) Bessie's Segment 7 (410°) S Bessie's Segment 9 (390°) Bessie's Segment 11 (435 Brookshire Segment 2 (370°) EXHIBIT

Bessie's Segment 2 (405) Bessie's Segment 4 (350') (EID Sessie's Segment & (435) Bessie's Segment 8 (380°) Bessie's Segment 10 (350") (@ Srookshire Segment 1 (260°) C4
Note: ROW widths include 60 feet for maintenance berms.

EeSS|es Seament 4 & 5 are areas with significant existing floodplain that reqwre fill to contain 100-year flows within proposed channel banks. Additional mitigation and coordination with FBCDD wwII be required.
ved: 0 10:39:36 AM . DELIVERABLES ies_MDP_Report_ pendix C_Hydraulic Exhibits\Exhibi Alternatives_100Year,




Alternativ@Analysis -Diversions

J
T

g B < \ All diversion locations were evaluated
TR ““\ S with channels of 100-foot bottom width,

3
[H A

\E U @ s 3 to 1 side slopes, and
a8 I \- o AN : varying depths. The reduction in water
et s, T ,{ e - _ surface elevation as a result of the
e - ‘-' : diversion channels is summarized in

Table 13 below.

F,
- e e | K
e i ey ] -
e, g - z
G, “ \
- 1 r
o - \

LA e | | ; Table 12. Diversion Channel Results
“‘ posme e Sl N R Diversion Profile Location WSE Reduction

\ TETT G ) D . Diversion 1

\ 1 e \ ! US FMM 1093 at Bess
| B ; I

b= o R ) | DS Confluence Orchard & Bes
4!%’ ! DS Confluence Brookshire & Bessie's
[

| A PR e BT ' - Choke Point
A ' afd 1 Diversion 2 ) - _
US FM 1093 at Bessie's

o & St ! | ' )
d ! LAk e ; i 5
{ P ey | Bl -
T A e, ) ’ ’
; . AT - s |
e MR R i Fl A Diversion 3 - —
Ay 4 3 T T Lok 2 5 R US FM 1093 at Bessie's

G - alu\.&(—‘& ﬂ -3 Quastia e
Dt A r ‘ r/ eiiing DS Confluence Orchard & Bessie's
e, ol 8 A « )

Figure 2 - Diversion Locations

PortiBend (CountyjDrainagelDistrict



Favirohimental Assessment

Table 14. Potential Pipeline Encroachments
Pipeline Owner Pipeline

- Potential Encroachment

Gulf Coast Mainline #1
Gulf Coast Mainline #2

« Threatened and Endangered Species 1E - 100 Randon

- TGP 100 SYSTEM 100-1
Tennessee Gas Pipeline Company TGP 100 SYSTEM 100-2

TGP 100 SYSTEM 100-3

* CU|turaI ResourceS/ArChanIogy Rancho La Grange-Genoa Junction

Table 13. Potential Encroachment into existing Wetlands
Segment Extents Wetlands Encroached

. 3,500 LF DS of Dam 2 to Brookshire Creek | 0.20 ac of Freshwater Forested/ Shrub Wetland
Bessie's 4
Confluence
Be 6 3,500 LF DS of Confluence to 1,300 LF US | 0.34 ac of Freshwater Forested/ Shrub Wetland
e of Orchard Creek

1,300 LF US of Orchard Creek to FM 1093 | 0.11 ac of Freshwater Forested/ Shrub Wetland

FM 1093 to Bend at Oxbow 1.94 ac of Freshwater Forested/ Shrub Wetland
James Ln to Fulshear Trace Blvd 1.0 ac of Freshwater Forested/ Shrub Wetland
| Bessie’s 11 | Fulshear Trace Blvd to Redbird Ln 0.55 ac of Freshwater Forested/ Shrub Wetland

Natural Gas P/L Co of Amer LLC

e Other Environmental Concerns

0.50 ac of Freshwater Emergent Wetland
Brookshire 1 County Line to Hunt Road 0.90 ac of Freshwater Pond

Table 15. Potential Wastewater Outfall Encroachments
Segment Extents Wastewater Outfalls
Bessie's 6 Brookshire Creek Confluence to Orchard Creek Confluence | Land Tejas Company LTD Qutfall

Brookshire 1 County Line to Hunt Road Fulshear Lakes WW Outfall




BESSIE'SLREHSSEGMENT-1 COST ESTIMATE

BESSIE'S CREEK - SEGMENT 1
EXISTING 100-YEAR LEVEL OF SERVICE COST ESTIMATE
PECAN HILL DR. TO 1,400 LF DS OF HUNT RD.

DESCRIPTION

LAND ACQUISITION

QUANTITY UNIT UNIT PRICE

TOTAL

[Total area (65.1 acres)

AEEE 913,000 |

$1,400,000

GENERAL CIVIL

(NTE 5% of Overall Construction Cost)

Site Preparation (Mabilization, Demolition, Utility Coordination, Final Grading)

1 LS 122 473.75

$122,474

Clearing and Grubbing

66 | AC 6,500

$429,000

Care and Contral of Water (NTE 2 5% of Overall Construction Cost)

1 LS 61,236.88

$61,237

Stormwater Pollution Prevention Plan

7,050 LF 7.50

$52 875

Turf Est. - Hydroseeding w/ Mulch

23,200 SY 0.50

$11,600

NEW CONSTRUCTIO

|Excavation & Off-site Disposal

12.00

$1,956,000

MISC COSTS

Wetland Mitigation

AC 100.000.00

$0

Stream Mitigation

7,050 LF 1,000.00

§7,050,000

Utility and Pipeline Adjustment

- EA 500,000.00

IMinor Roadway Channel Crossing Adjustment

$
$
$
$
$
163,000 CY |$
$
$
$
$

- EA 500,000.00

Major Roadway Channel Crossing Adjustment

1 EA 1,000.000.00

$1,000,000

LAND ACQUISITION SUBTOTAL:
GENERAL CIVIL SUBTOTAL:

NEW CONSTRUCTION SUBTOTAL:
MISC COSTS:

OPINION OF PROBABLE CONSTRUCTION
COST

ENGINEERING

CONSTRUCTION MGMT

CONTINGENCY

$1,400,000

3677,186
$1,956,000
$8,050,000

$12,083,000
$394 977.8
$210,654 9
$1,208,300.0

PROJECT TOTAL $13,896,933

NOTES:
ENGINEERING COST INCLUDES THE FOLLOWING: SURVEYING, GEOTECHNICAL INVESTIGATIONS, AND ENGINEERING DESIGN
CONSTRUCTION MANAGEMENT COSTS INCLUDE INSFECTION AND MATERIAL TESTING




BESSIE'S CREEK - SEGMENT 2
EXISTING 100-YEAR LEVEL OF SERVICE COST ESTIMATE
PRIVATE CROSSING US OF SIMONTON RD. TO SIMONTON RD.

DESCRIPTION

LAND ACQUISITION

QUANTITY UNIT UNIT PRICE

BESSIE'SL&REESSEGMENT-2 COST ESTIMATE

TOTAL

|Total area (87 4 acres)

1] S _[$ 2200000 ]

$3,270,000

GENERAL CIVIL

(NTE 5% of Overall Construction Cost)

Site Preparation (Mobilization, Demaolition, Utility Coordination, Final Grading)

1 LS 181,927.50

$181,928

Clearing and Grubbing

g2 AC 5,500

$633,000

Care and Control of Water (NTE 2.5% of Overall Construction Cost)

1 LS 90,963.75

$90,964

Stormwater Pollution Prevention Plan

8,700 LF 7.50

$65,250

Turf Est. - Hydroseeding w/ Mulch

56,600 SY 0.50

$28,300

NEW CONSTRUCTIO

|Excavation & Off-site Disposal

251,000 CY 12.00

$3,012,000

MISC COSTS

Wetland Mitigation

AC 100,000.00

$0

Stream Mitigation

8,700 LF 1,000.00

$8,700,000

Utility and Pipeline Adjustment

3 EA 500,000.00

$1,500,000

Minor Roadway Channel Crossing Adjustment

$
$
$
$
$
$
$
$
$
S

EA 500,000.00

$0

Major Roadway Channel Crossing Adjustment

2 EA 1,000,000.00

$2,000,000

LAND ACQUISITION SUBTOTAL:
GENERAL CIVIL SUBTOTAL:

NEW CONSTRUCTION SUBTOTAL:
MISC COSTS:

OPINION OF PROBAELE CONSTRUCTION
COST

ENGINEERING

CONSTRUCTION MGMT

CONTINGENCY

$3,270,000
$899 441
$3,012,000
$12,200,000

$19,381,000
$586,716.2
$312915.3
$1,938,100.0

PROJECT TOTAL $22,218,731

NOTES:

ENGINEERING COST INCLUDES THE FOLLOWING: SURVEYING, GEOTECHNICAL INVESTIGATIONS, AND ENGINEERING DESIGN
CONSTRUCTION MANAGEMENT COSTS INCLUDE INSPECTION AND MATERIAL TESTING




BESSIE'SL£REEKSSEGIMEN T-3 COST ESTIMATE

BESSIE'S CREEK - SEGMENT 3
EXISTING 100-YEAR LEVEL OF SERVICE COST ESTIMATE

SIMONTON RD. TO 3,500 LF DS OF DAM 2

DESCRIFTION QUANTITY UNIT UNIT PRICE
LAND ACQUISITION

TOTAL

[Tatal area (68.8 acres) | 11 LS |$ 1,400,000 |

$1,080,000

GENERAL CIVIL

Site Preparation (Mobilization, Demaolition, Utility Coordination, Final Grading)
{NTE 5% of Overall Construction Cast) 1 LS 243 697 .50

$243 698

$440,700

Clearing and Grubbing 68 6,500
Care and Control of Water (NTE 2.5% of Overall Construction Cost) 1 LS 121,848.75

$121,849

Stormwater Pollution Prevention Plan 9,900 LF 7.50

$74,250

Turf Est. - Hydroseeding w/ Mulch 150,000 SY 0.50

$75,000

NEW CONSTRUCTIO

|Excavation & Off-site Disposal 357,000 CY 12.00

$4,284 000

MISC COSTS

Wetland Mitigation

100,000.00

$0

Stream Mitigation 9,900 LF 1,000.00

$9,900,000

Utility and Pipeline Adjustment - EA 500,000.00

$0

IMinor Roadway Channel Crossing Adjustment 1 EA 500,000.00

$500,000

Major Roadway Channel Crossing Adjustment EA 1,000,000.00

$0

LAND ACQUISITION SUBTOTAL:
GEMERAL CIVIL SUBTOTAL:

NEW CONSTRUCTION SUBTOTAL:
MISC COSTS:

OPINION OF PROBABLE CONSTRUCTION
COST

ENGINEERING

CONSTRUCTION MGMT

CONTINGENCY

$1,080,000
3955496
$4,284,000
$10,400,000

$16,719,000
§785,924 4
$419,159.7
$1,671,900.0

PROJECT TOTAL $19,595,984

NOTES:

ENGINEERING COST INCLUDES THE FOLLOWING: SURVEYING, GEOTECHNICAL INVESTIGATIONS, AND ENGINEERING DESIGN
CONSTRUCTION MANAGEMENT COSTS INCLUDE INSPECTION AND MATERIAL TESTING




BESSIE'S CREEK - SEGMENT 4
EXISTING 100-YEAR LEVEL OF SERVICE COST ESTIMATE
3,500 LF DS OF DAM 2 TO EROOKSHIRE CREEK CONFLUENCE

DESCRIPTION

LAND ACQUISITION

QUANTITY UNIT UNIT PRICE

BESSIE'SLREEKSSEGIMEN T-4 COST ESTIMATE

[ Total area (87 4 acres)

1] LS _[$ 3270000 ]

$1,015,000

GENERAL CIVIL

(NTE 5% of Overall Construction Cost)

Site Preparation (Mabilization, Demalition, Utility Coordination, Final Grading)

1 LS 421,785.00

$421,785

Clearing and Grubbing

82 6,500

$531,700

Care and Control of Water (NTE 2 5% of Overall Construction Cost)

1 LS 210,892.50

$210,893

Stormwater Pollution Prevention Plan

10,200 LF 7.50

$76,500

Turf Est. - Hydroseeding w/ Mulch

55,000 SY 0.50

$27,500

NEW CONSTRUCTIO

Excavation & Off-site Disposal

650,000 CY 12.00

$7,800,000

On-site Fill

51,000 cY 5.00

$255.000

MISC COSTS

Wetland Mitigation

1.0 100,000.00

$100,000

Stream Mitigation

10,200 LF 1,000.00

$10,200,000

Utility and Pipeline Adjustment

- EA 500,000.00

$0

Minor Roadway Channel Crossing Adjustment

- EA 500,000.00

$0

Major Roadway Channel Crossing Adjustment

1 EA 1,000,000.00

$1,000,000

LAND ACQUISITION SUBTOTAL:
GENERAL CIVIL SUBTOTAL:

NEW CONSTRUCTION SUBTOTAL:
MISC COSTS:

OPINION OF PROBABLE CONSTRUCTION
COST

ENGINEERING

CONSTRUCTION MGMT

CONTINGENCY

$1,015,000
$1,268,378
$7,800,000
$11,300,000

$21,383.000
$1,360,256.6

$725.4702
$2,138,300.0

PROJECT TOTAL

$25,607,027

NOTES:
ENGINEERING COST INCLUDES THE FOLLOWING: SURVEYING, GEOTECHNICAL INVESTIGATIONS, AND ENGINEERING DESIGN
CONSTRUCTION MANAGEMENT COSTS INCLUDE INSPECTION AND MATERIAL TESTING




BESSIE'SL£REEKSEGIMENT-5 COST ESTIMATE

BESSIE'S CREEK - SEGMENT 5
EXISTING 100-YEAR LEVEL OF SERVICE COST ESTIMATE
BEROOKSHIRE CREEK CONFLUENCE TO 3,500 LF DS OF CONFLUENCE

DESCRIPTION QUANTITY UNIT UNIT PRICE
LAND ACQUISITION

TOTAL

[Total area (42 acres) | 1] Ls |$§ 1,080,000 |

$1,730,000

GENERAL CIVIL

Site Preparation (Mobilization, Demolition, Utility Coordination, Final Grading)
{NTE 5% of Overall Construction Cost) 1 LS 35572750

$355,728

Clearing and Grubbing 37 AC 6,500

$240,500

Care and Control of Water (NTE 2.5% of Overall Construction Cost) 1 LS 177,863.75

$177,864

Stormwater Pollution Prevention Plan 3,500 LF 7.50

$26,250

Turf Est. - Hydroseeding w/ Mulch 15,600 SY 0.50

$7,800

NEW CONSTRUCTIO

Excavation & Off-site Disposal 570,000 CY 12.00

$6,840,000

On-site Fill 52,000 CY 5.00

$260,000

MISC COSTS

Wetland Mitigation AC 100,000.00

$0

Stream Mitigation 3,500 LF 1.000.00

$3,500,000

Utility and Pipeline Adjustment - EA 500,000.00

$0

Minor Roadway Channel Crossing Adjustment 1 EA 500,000.00

$500,000

Major Roadway Channel Crossing Adjustment EA $ 1,000,000.00

$0

LAND ACQUISITION SUBTOTAL:
GENERAL CIVIL SUBTOTAL:

NEW CONSTRUCTION SUBTOTAL:
MISC COSTS:

OPINION OF PROBABLE CONSTRUCTION
COST

ENGINEERING 15%
CONSTRUCTION MGMT 8%
CONTINGENCY 10%

PROJECT TOTAL

NOTES:

$1,730,000

$808,141
$6,6840,000
$4,000,000

$13,378,000
$1,147 2212

$611,851.3
$1,337,800.0

$16,474,872

ENGINEERING COST INCLUDES THE FOLLOWING: SURVEYING, GEOTECHNICAL INVESTIGATIONS, AND ENGINEERING DESIGN
CONSTRUCTION MANAGEMENT COSTS INCLUDE INSPECTION AND MATERIAL TESTING




BESSIE'SLREESSEGMENT-6 COST ESTIMATE

BESSIE'S CREEK - SEGMENT 6
EXISTING 100-YEAR LEVEL OF SERVICE COST ESTIMATE

3,500 LF DS OF CONFLUENCE TO 1,300 LF US OF ORCHARD CREEK

DESCRIPTION
LAND ACQUISITION

QUANTITY UNIT UNIT PRICE

TOTAL

| Total area (32.8 acres)

1] LS |S$ _ 1.010.000]

$935,000

GENERAL CIVIL

Site Preparation (Maobilization, Demolition, Utility Coordination, Final Grading)
(NTE 5% of Overall Construction Cost)

LS 219 597.50

$219,598

Clearing and Grubbing

6,500

3

$213,200

Care and Control of Water (NTE 2. 5% of Overall Construction Cost)

LS 109,798.75

$109,799

Stormwater Pollution Prevention Plan

3,300 LF 7.50

$24 750

Turf Est. - Hydroseeding w/ Mulch

52,000 SY 0.50

$26,000

NEW CONSTRUCTIO

|Excavation & Off-site Dispasal

344,000 CY 12.00

$4 128,000

MISC COSTS

Wetland Mitigation

0.5 100,000.00

$50,000

Stream Mitigation

3300 LF 1.000.00

$3,300,000

Uiility and Pipeline Adjustment

3 EA 500,000.00

$1,500,000

Minor Roadway Channel Crossing Adjustment

- EA 500,000.00

$0

Major Roadway Channel Crossing Adjustment

Rl K=t Rl Ropl Rest L5 L=l L= Rl R Ros

EA 1,000,000.00

$0

PROJECT TOTAL

NOTES:

LAND ACQUISITION SUBTOTAL:
GENERAL CIVIL SUBTOTAL:
NEW CONSTRUCTION SUBTOTAL:
MISC COSTS:

OPINION OF PROBABLE CONSTRUCTION
COST

ENGINEERING

CONSTRUCTION MGMT

CONTINGENCY

$935,000
$593,346
$4,128,000
$4,850,000

$10,506.000
$708,201.9
$377.707.7
$1,050,600.0

$12,642,510

ENGINEERING COST INCLUDES THE FOLLOWING: SURVEYING, GEOTECHNICAL INVESTIGATIONS, AND ENGINEERING DESIGN

CONSTRUCTION MANAGEMENT COSTS INCLUDE INSPECTION AND MATERIAL TESTING




BESSIE'S CREEESEGMENT-7 COST ESTIMATE

BESSIE'S CREEK - SEGMENT 7
EXISTING 100-YEAR LEVEL OF SERVICE COST ESTIMATE
1,300 LF US OF ORCHARD CREEK TO FM 1093

DESCRIFTION

QUANTITY UNIT UNIT PRICE TOTAL
LAND ACQUISITION
| Total area (65.1 acres) | 11 Ls [§

GENERAL CIVIL

1,730,000 | $1,440,000

(NTE 5% of Overall Construction Caost)

Site Preparation (Mobilization, Demaolition, Utility Coardination, Final Grading)

1

LS

303,710.00

$303,710

Clearing and Grubbing

AC

6,500

5414700

Care and Control of Water (NTE 2.5% of Overall Construction Cost)

64
1

LS

151,855.00

5151,855

Stormwater Pollution Prevention Plan

6,800

LF

7.50

$51,000

Turf Est. - Hydroseeding w/ Mulch

81,000

SY

0.50

$40,500

NEW CONSTRUCTIO

|Excavation & Off-site Disposal

464,000

CY

12.00

$5,568,000

MISC COSTS

Wetland Mitigation

0.5

AC

100,000.00

$50,000

Stream Mitigation

6,800

LF

1.000.00

$6,800,000

Utility and Pipeline Adjustment

EA

500,000.00

$500,000

Minor Roadway Channel Crossing Adjustment

EA

500,000.00

$0

Major Roadway Channel Crossing Adjustment

EA
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1,000,000.00

$1,000,000

PROJECT TOTAL

NOTES:

LAND ACQUISITION SUBTOTAL:

GENERAL CIVIL SUBTOTAL:

NEW CONSTRUCTION SUBTOTAL:

MISC COSTS:

OPINION OF PROBABLE CONSTRUCTION

COsT
ENGINEERING

CONSTRUCTION MGMT

CONTINGENCY

$1,440,000

$961,765
$5,568,000
$8,350,000

$16,320,000
979464 8
$522 381.2
$1,632,000.0

$19,453,846

ENGINEERING COST INCLUDES THE FOLLOWING: SURVEYING, GEOTECHNICAL INVESTIGATIONS, AND ENGINEERING DESIGN
CONSTRUCTION MANAGEMENT COSTS INCLUDE INSPECTION AND MATERIAL TESTING




BESSIE'S CREEESEGMENT-8 COST ESTIMATE

BESSIE'S CREEK - SEGMENT 8
EXISTING 100-YEAR LEVEL OF SERVICE COST ESTIMATE

FM 1093 TO BEND AT OXBOW

DESCRIPTION QUANTITY UNIT UNIT PRICE
LAND ACQUISITION

TOTAL

[Tatal area (529 acres) | 11 Ls |8$ 932,000 |

$1,400,000

GENERAL CIVIL

Site Preparation (Mobilization, Demolition, Utility Coordination, Final Grading)
{NTE 5% of Overall Construction Cost) 1 LS 95,665.00

$95,665

$261,300

Clearing and Grubbing 40 AC 6,500
Care and Control of Water (NTE 2.5% of Overall Construction Cost) 1 LS 47,832 50

547,833

Stormwater Pollution Prevention Plan 4 400 LF 7.50

$33,000

Turf Est. - Hydroseeding w/ Mulch 46,000 SY 0.50

$23,000

NEW CONSTRUCTIO

|Excavation & Off-site Disposal 133,000 CY 12.00

51,596,000

MISC COSTS

Wetland Mitigation 2.0 AC 100,000.00

$200,000

Stream Mitigation 4 400 LF 1,000.00

$4 400,000

$0

$

$
Utility and Pipeline Adjustment - EA |$ 500,000.00
Minor Roadway Channel Crossing Adjustment - EA 3 500,000.00

$0

Major Roadway Channel Crossing Adjustment EA |$§ 1,000,000.00

$0

LAND ACQUISITION SUBTOTAL:
GENERAL CIVIL SUBTOTAL:

NEW CONSTRUCTION SUBTOTAL:
MISC COSTS:

OPINION OF PROBAEBLE CONSTRUCTION
COSsT

ENGINEERING 15%
CONSTRUCTION MGMT 8%
CONTINGENCY 10%

PROJECT TOTAL

NOTES:

$1,400,000

$460,798
$1,596,000
$4,600,000

$8,057,000
$3085196
$164,5438
$805,700.0

$9,335,763

ENGINEERING COST INCLUDES THE FOLLOWING: SURVEYING, GEOTECHNICAL INVESTIGATIONS, AND ENGINEERING DESIGN
CONSTRUCTION MANAGEMENT COSTS INCLUDE INSFECTION AND MATERIAL TESTING




BESSIE'S CREPEESEGMENT-9 COST ESTIMATE

BESSIE'S CREEK - SEGMENT 9
EXISTING 100-YEAR LEVEL OF SERVICE COST ESTIMATE
BEEND AT OXBOW TO JAMES LN.

DESCRIPTION

LAND ACQUISITION

QUANTITY UNIT UNIT PRICE

TOTAL

| Total area (69.5 acres)

1] LS [S 1,440,000 ]

54,452,000

GENERAL CIVIL

(NTE 5% of Overall Construction Cost)

Site Preparation (Mobilization, Demolition, Utility Coordination, Final Grading)

1 LS 247,072.50

$247,073

Clearing and Grubbing

$434 200

Care and Control of Water (NTE 2.5% of Overall Construction Cost)

a7 6,500
1 LS 123,536.25

$123 536

Stormwater Pollution Prevention Plan

7,300 LF 7.50

$54,750

Turf Est. - Hydroseeding w/ Mulch

121,000 SY 0.50

$60,500

NEW CONSTRUCTIO

|Excavation & Off-site Disposal

366,000 CY 12.00

54,392 000

MISC COSTS

Wetland Mitigation

100,000.00

$0

Stream Mitigation

7,300 LF 1,000.00

$7,300,000

Utility and Pipeline Adjustment

- EA 500,000.00

$0

Minor Roadway Channel Crossing Adjustment

- EA 500,000.00

$0

Major Roadway Channel Crossing Adjustment

1 EA |$ 1,000,000.00

$1,000,000

PROJECT TOTAL

NOTES:

LAND ACQUISITION SUBTOTAL:
GENERAL CIVIL SUBTOTAL:

NEW CONSTRUCTION SUBTOTAL:
MISC COSTS:

OPINION OF PROBAELE CONSTRUCTION
COST

ENGINEERING

CONSTRUCTION MGMT

CONTINGENCY

54,452 000

$920,059
$4,392 000
$8,300,000

$18,064,000
$796,808.8
54249647
$1,806,400.0

$21,092,174

ENGINEERING COST INCLUDES THE FOLLOWING: SURVEYING, GECTECHNICAL INVESTIGATIONS, AND ENGINEERING DESIGN
CONSTRUCTION MANAGEMENT COSTS INCLUDE INSPECTION AND MATERIAL TESTING




BESSIE'S CREERGSEGMENT-10 COST ESTIMATE

BESSIE'S CREEK - SEGMENT 10
EXISTING 100-YEAR LEVEL OF SERVICE COST ESTIMATE

JAMES LN. TO FULSHEAR TRACE BLVD

DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL
LAND ACQUISITION
[Total area (42.5 acres) | 11 15 |8 1,400,000 | $2 030,000
GENERAL CIVIL

Site Preparation (Mobilization, Demcalition, Utility Coordination, Final Grading)
(NTE 5% of Overall Construction Cost) 1 LS
Clearing and Grubbing 38 AC

142,340.00 $142,340
6,500 $248,300
71,170.00 $71,170
7.50 $33,000

0.50 $33,500

Care and Control of Water (NTE 2 5% of Overall Construction Cost) 1 LS
Stormwater Pollution Prevention Plan 4 400 LF
Turf Est. - Hydroseeding w/ Mulch 67,000 SY

NEW CONSTRUCTIO

$
$
$
$
3
|Excavation & Off-site Disposal 211000 | CY |§% 12.00 $2,532,000
3
$
$
$

MISC COSTS
Wetland Mitigation 1 AC
Stream Mitigation 4 400 LF
Utility and Pipeline Adjustment - EA 500,000.00 $0
Minor Roadway Channel Crossing Adjustment - EA 500,000.00 $0
Major Roadway Channel Crossing Adjustment 1 EA 1,000,000.00 $1,000,000
LAND ACQUISITION SUBTOTAL: $2,030,000
GENERAL CIVIL SUBTOTAL: $528,310
NEW CONSTRUCTION SUBTOTAL: $2 532,000
MISC COSTS: $5,500,000

100,000.00 $100,000
1,000.00 $4,400,000

OPINION OF PROBABLE CONSTRUCTION

COST $10,590.000
ENGINEERING L $450 0465
CONSTRUCTION MGMT L $244 824 8
CONTINGENCY L $1,059,000.0

PROJECT TOTAL $12,352,871

NOTES:

ENGINEERING COST INCLUDES THE FOLLOWING: SURVEYING, GEOTECHNICAL INVESTIGATIONS, AND ENGINEERING DESIGN
CONSTRUCTION MANAGEMENT COSTS INCLUDE INSFECTION AND MATERIAL TESTING




BESSIE'S CREEK - SEGMENT 11
EXISTING 100-YEAR LEVEL OF SERVICE COST ESTIMATE
FULSHEAR TRACE BLVD TO REDBIRD LN.

DESCRIPTION

LAND ACQUISITION

QUANTITY UNIT UNIT PRICE

BESSIE'S CREERGSEGMENT-11 COST ESTIMATE

TOTAL

| Total area (170.6 acres)

1] LS [$ _ 4.450.000]

$7,640,000

GENERAL CIVIL

(NTE 5% of Overall Construction Cost)

Site Preparation (Maobilization, Demaolition, Utility Coordination, Final Grading)

1 LS 1,301,575.00

$1,301,575

Clearing and Grubbing

6,500

$1,040,000

Care and Control of Water (NTE 2.5% of Cverall Construction Cost)

160 [ AC

1 LS 550,787.50

$650,788

Stormwater Pollution Prevention Plan

15,800 LF 7.50

$118,500

Turf Est. - Hydroseeding w/ Mulch

354 000 SY 0.50

$177,000

NEW CONSTRUCTIO

|Excavation & Off-site Disposal

12.00

$24 696,000

MISC COSTS

Wetland Mitigation

06| AC 100,000.00

$60,000

Stream Mitigation

15,800 LF 1,000.00

$15,800,000

Utility and Pipeline Adjustment

- EA 500,000.00

$0

Minor Roadway Channel Crossing Adjustment

$
3
$
$
3
2,058,000 CY |$%
£
]
$
$

1 EA 500,000.00

$500,000

Major Roadway Channel Crossing Adjustment

EA 1,000,000.00

$0

LAND ACQUISITION SUBTOTAL:
GENERAL CIVIL SUBTOTAL:

NEW CONSTRUCTION SUBTOTAL:
MISC COSTS:

OPINION OF PROBABLE CONSTRUCTION
COST

ENGINEERING 15%
CONSTRUCTION MGMT 8%
CONTINGENCY 10%

§7,640,000
$3,287,863
$24 696,000
$16,360,000

$51,984,000
$4,197 5794
$2,238,709.0
$5,198,400.0

PROJECT TOTAL $63,618,688
NOTES:

ENGINEERING COST INCLUDES THE FOLLOWING: SURVEYING, GEOTECHNICAL INVESTIGATIONS, AND ENGINEERING DESIGN

CONSTRUCTION MANAGEMENT COSTS INCLUDE INSFECTION AND MATERIAL TESTING




BROOKSHIRBCEREEKSSEGMENT-1 COST ESTIMATE

BROOKSHIRE CREEK CREEK - SEGMENT 1
EXISTING 100-YEAR LEVEL OF SERVICE COST ESTIMATE

COUNTY LINE TO HUNT RD

DESCRIPTION QUANTITY UNIT UNIT PRICE
LAND ACQUISITION

TOTAL

| Total area (38.2 acres) | 1] Ls |s 2,030,000 |

$920,000

GENERAL CIVIL

Site Preparation (Mobilization, Demolition, Utility Coordination, Final Grading)
(NTE 5% of Overall Construction Cost) 1 202.602.50

$202 603

$316,550

Clearing and Grubbing 49 6,500
Care and Control of Water (NTE 2.5% of Overall Construction Cost) 1 101,301.25

$101,301

Stormwater Pollution Prevention Plan 8,200 7.50

$61,500

Turf Est. - Hydroseeding w/ Mulch 28,000 0.50

$14,000

NEW CONSTRUCTIO

Excavation & Off-site Disposal 305,000 12.00

$3,660,000

On-site Fill 57,000 $ 5.00

$285,000

MISC COSTS

Wetland Mitigation L 100,000.00

$150,000

Stream Mitigation LF 1,000.00

$8,200,000

Utility and Pipeline Adjustment EA 500,000.00

$2,000,000

Minor Roadway Channel Crossing Adjustment EA 500,000.00

$1,000,000

Major Roadway Channel Crossing Adjustment ’ EA 1,000,000.00

$1,000,000

LAND ACQUISITION SUBTOTAL:
GENERAL CIVIL SUBTOTAL:

NEW CONSTRUCTION SUBTOTAL:
MISC COSTS:

OPINION OF PROBABLE CONSTRUCTION
COST

ENGINEERING 15%
CONSTRUCTION MGMT {
CONTINGENCY 10%

PROJECT TOTAL

NOTES:

$920,000
$695,954
$3,660,000
$12,350,000

$17,626,000
$653,393.1
$348476.3
$1,762,600.0

$20,390,469

ENGINEERING COST INCLUDES THE FOLLOWING: SURVEYING, GEOTECHNICAL INVESTIGATIONS, AND ENGINEERING DESIGN
CONSTRUCTION MANAGEMENT COSTS INCLUDE INSPECTION AND MATERIAL TESTING




BROOKSHIREBSCEREEKSSEGMENT-2 COST ESTIMATE

BROOKSHIRE CREEK - SEGMENT 2
EXISTING 100-YEAR LEVEL OF SERVICE COST ESTIMATE

HUNT RD TO BESSIE'S CONFLUENCE NEAR POOL HILL RD
DESCRIPTION QUANTITY  UNIT  UNIT PRICE

LAND ACQUISITION

TOTAL

| Total area (78.2 acres) | 11 LS |$§ 7,640,000 |

$2,200,000

GENERAL CIVIL

Site Preparation (Mabilization, Demolition, Utility Coordination, Final Grading)

(NTE 5% of Overall Construction Cost) 1 LS 529 662.50

$529 663

6,500

5487,500

Clearing and Grubbing 75 AC

Care and Control of Water (NTE 2.5% of Overall Construction Cost) 1 LS 264,831.25

5264,831

Stormwater Pollution Prevention Flan 8,500 LF 7.50

$63,750

Turf Est. - Hydroseeding w/ Mulch 20,000 sY 0.50

$10,000

NEW CONSTRUCTIO

Excavation & Off-site Disposal 838,000 cY 12.00

$10,032,000

On-site Fill 57,000 cY 5.00

$285,000

MISC COSTS

Wetland Mitigation 0.0] AC 100,000.00

$0

Stream Mitigation

8,500

LF

1,000.00

$8,500,000

Utility and Pipeline Adjustment

EA

500,000.00

$0

Minor Roadway Channel Crossing Adjustment

2

EA

| G| | | o L=l Rl L) ot Rt Rt R

500,000.00

$1,000,000

Major Roadway Channel Crossing Adjustment

EA

1,000,000.00

$0

LAND ACQUISITION SUBTOTAL:
GENERAL CIVIL SUBTOTAL:
NEW CONSTRUCTION SUBTOTAL:
MISC COSTS:

$2,200,000
$1,355,744
$10,032,000
$9,500,000

OPINION OF PROBABLE CONSTRUCTION
COST

ENGINEERING

CONSTRUCTION MGMT

CONTINGENCY

$23,088.000
$1,708,161.6

$911,0195
$2,308,800.0

PROJECT TOTAL

$28,015,981

NOTES:
ENGINEERING COST INCLUDES THE FOLLOWING: SURVEYING, GEOTECHNICAL INVESTIGATIONS, AND ENGINEERING DESIGN
CONSTRUCTION MANAGEMENT COSTS INCLUDE INSPECTION AND MATERIAL TESTING
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