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«I}) MONTGOMERY WATSON 

BY T. Visosky DATE 01/09/03 CLIENT GCWA - Trinity Transfer Study SHEET _1_ of ..1. 
CHKD. BY ___ _ DESCRIPTION SH 3 Corridor Evaluation JOB NO. 1650250 

Goal: Select pipeline routing for connecting expanded CWA to GCWA Reservoir. 
Determine pipeline length, pump station requirements 

Assumptions: 

Flow Required 

Available Head at CWA Connection 

Reservoir Elevations 
Bottom 

Current Max 

Pipeline 
Hazen Williams Friction 
Minor Losses 
84" TWDB Cost (ENR CCI 6018) 
84" Cost (ENR CCI 6588) 

HCWA 

C 

84" Tunneling TWDB Cost (ENR CC16018) 
84" Tunneling (ENR CCI 6588) 
CWA Expansion Construction (from HBR) 
CWA Expansion Contingency (from HBR) 
CWA Expansion Engineering (from HBR) 

Pump Station 
Pump Efficiency 
Motor Efficiency 
4700 hp TWDB Cost (ENR CCI 6018) 
4700 hp Cost (ENR CCI 6588) 

Power Costs 
Annual Operation 
Electricity Cost (ENR CCI 6018) 
Electricity Cost (ENR CCI 6588) 

Other O&M Costs 
Other Pipeline O&M Costs 
Other Pump Station O&M Costs 
CWA 
Dept Service 
Annual Capital Cost (6% ammortized) 

Other Costs 
Other Costs 

Contingency 
Contingency 

File: Appendix D - Cost Calcs Alt Alignment.xls 

175 MGD 

15 II 

011 

15 II 

140 
4% of calculated headloss 

$9.11 interpolated (50% urban/50% rural) 
$ 9.97 Idia. in.lft 

$22.00 Idia inlft 
$ 24.08 Idia. in.lft 
$ 80,000,000 
$ 12,000,000 
$ 18,000,000 

80% 
90% 

$ 13,801,000 interpolated 
$ 15,108,173 

$ 
$ 

80% (2050 avg vs 2050 peak) 
0.06 IkwH 

$ 

0.066 IkwH 

1 % of Constuction Cost 
2.5% of Constuction Cost 
0.10 11000 gallons 

30 years 
7.26% annually 

22% of Constuction Cost 

20% of Constuction Cost 

Print Date: 1/2212003 



<DJ) MONTGOMERY WATSON 

BY T. Visosky DATE 01/09/03 CLIENT GCWA - Trinity Transfer Study SHEET _1_ of J.... 
CHKD. BY ___ _ DESCRIPTION SH 3 Corridor Evaluation JOB NO . ...!1~6~5~02=:5~0::..-___ _ 

Calculations: 

Framework Project 
175 

Total Length mi. 17.9 

- Length of Tunnel mi. 0.57 
Elevation Head Available 
-H It 0 
Pipeline 
- Diameter in 84 
- Velocity ftlsec 7.0 
- Friction Loss It 122 
Pump Station 
- Total head It 122 
- Water Power hp 3,738 
- Duty Pumps # 5 
- Standby Pumps # 0 
- Pump Size hp 1,038 

gpm 24,347 
- Total PS Power hp 5,192 
- Rounded PS hp 5,200 

Construction Cost (millions) rounded 
Pipeline $ 82.7 $ 74 
CWA Expansion $ 80.0 $ 80 
Pum~ Station $ 15.1 $ 15 
Total $ 177.9 $ 178 

Contingency $M $ 19.6 $ 18 
Contingency CWA $M $ 12.0 $ 12 
Contingency Subtotal $M $ 31.6 $ 30 

Subtotal $M $ 209.4 $ 208 

Other Costs $M $ 25.8 $ 23 
Other Costs CWA $M $ 18.0 $ 18 
Other Costs Subtotal $M $ 43.8 $ 41 

Subtotal $M $ 253.3 $ 249 

Pumping Cost $M/year $ 1.8 
Other O&M Cost $M/year $ 1.2 
CWACost $M/year $ 1.0 
Annual Ca~ital Cost $M~ear $ 18.4 
Total O&M Cost $M/year $ 22.4 

Total Costs $fTG $ 0.35 

F'!le: Append'ix 0 - Cost Cales AJt Alignment.xls Prinl Date: 1/2212003 



«IJ) MONTGOMERY WATSON 

BY T. Visosky DATE 1 0/23102 CLIENT GCWA - Trinity Transfer Study SHEET _1_ of ~ 

Residential Streets to Utility Passageway 
CHKD. BY ___ _ DESCRIPTION to Route 3 Evaluation Evaluation JOB NO . ...:1..:6:.=5:.=0:2:::.50"--___ _ 

Goal: Select pipeline routing for connecting expanded CWA to GCWA Reservoir. 
Determine pipeline length, pump station requirements 

Assumptions: 

Flow Required 

Available Head at CWA Connection 

Reservoir Elevations 
Bottom 

Current Max 

Pipeline 

HCWA 

C 

175 MGD 

15 It 

Oft 

15 ft 

140 Hazen Williams Friction 
Minor Losses 4% of calculated headloss 
84" TWDB Cost (ENR CCI 6018) 
84" Cost (ENR CCI 6588) 
84" Tunneling TWDB Cost (ENR CCI 6018) 
84" Tunneling (ENR CCI 6588) 
CWA Expansion Construction (from HBR) 
CWA Expansion Contingency (from HBR) 
CWA Expansion Engineering (from HBR) 

Pump Station 
Pump Efficiency 
Motor Efficiency 
4700 hp TWDB Cost (ENR CCI 6018) 
4700 hp Cost (ENR CCI 6588) 

Power Costs 
Annual Operation 
Electricity Cost (ENR CCI 6018) 
Electricity Cost (ENR CCI 6588) 

Other O&M Costs 
Other Pipeline O&M Costs 
Other Pump Station O&M Costs 
CWA 
Dept Service 
Annual Capital Cost (6% ammortized) 

Other Costs 
Other Costs 

Contingency 
Contingency 

File'. Appendix D - Cost Cales. xis 

$9.11 interpolated (50% urban/50% rural) 
$ 9.97 /dia. in.!ft 

$22.00 /dia in/It 
$ 24.08 /dia. in.!ft 
$ 80,000,000 
$ 12,000,000 
$ 18,000,000 

80% 
90% 

$ 13,801,000 interpolated 
$ 15,108,173 

80% (2050 avg vs 2050 peak) 
$ 0.06 /kwH 
$ 0.066 /kwH 

$ 

1 % of Constuction Cost 
2.5% of Constuction Cost 
0.10 /1000 gallons 

30 years 
7.26% annually 

22% of Constuction Cost 

20% of Constuction Cost 

Print Date: 1/2212003 



<til> MONTGOMERY WATSON 

BY T. Visosky DATE 10/23/02 CLIENT GCWA - Trinity Transfer Study 

Residential Streets to Utility Passageway 
CHKD. BY ___ _ DESCRIPTION to Route 3 Evaluation JOB NO . ...!1-,,6::::50~2=:5:::0::..-___ _ 

Calculations: 

Total Length 

- Length of Tunnel 
Elevation Head Available 
-H 
Pipeline 
- Diameter 
- Velocity 
- Friction Loss 
Pump Station 
- Total head 
- Water Power 
- Duty Pumps 
- Standby Pumps 
- Pump Size 

- Total PS Power 
- Rounded PS 

Framework Project 
175 

mi. 16 

mi. 0.57 

It 0 

in 84 
ft/sec 7.0 

It 109 

It 109 
hp 3,341 
# 5 
# 0 

hp 928 
gpm 24,347 
hp 4,641 
hp 4,700 

Construction Cost (millions) 
Pipeline $ 74.3 
CWA Expansion $ 80.0 
Pum~ Station $ 15.1 
Total $ 169.4 

Contingency $M $ 17.9 
Contingency CWA $M $ 12.0 
Contingency Subtotal $M $ 29.9 

Subtotal $M $ 199.3 

Other Costs $M $ 23.6 
Other Costs CWA $M $ 18.0 
Other Costs Subtotal $M $ 41.6 

Subtotal $M $ 240.9 

Pumping Cost $M/year $ 1.6 
Other O&M Cost $M/year $ 1.1 
CWACost $M/year $ 1.0 
Annual Ca~ital Cost $M~ear $ 17.5 
Total O&M Cost $M/year $ 21.2 

Total Costs $ITG $ 0.40 

File: Appendix D· Cost Calcs.xlS 

rounded 
$ 74 
$ 80 
$ 15 
$ 170 

$ 18 
$ 12 
$ 30 
$ 200 

$ 23 
$ 18 
$ 41 
$ 241 

SHEET _1_ of ...1.. 

Print Date: 1/2212003 
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most recent cost indexes 
Listed in ENR's December 2, 2002 Issue 

Construction Cost Index 
Despite a 0.2% decline this month, annual inflation measured by the CCI increased from 
2.6 to 2.7%. 

20-CITY: 1913=100 
Dec. 2002 %chg. %chg. 
Index Value Month Year 

CONSTRUCTION COST 6562.73 -0.2 +2.7 

COMMON LABOR 14021.05 0.0 +4.2 

WAGE $/HR. 26.64 0.0 +4.2 

Building Cost Index 
Lower material prices offset a 0.1 % increase in the BCI's labor component, holding 
annual inflation to 1.8%. 

20-CITY: 1913=100 
Dec. 2002 %chg. %chg. 
Index Value Month Year 

BUILDING COST 3640.11 -0.4 +1.8 

SKILLED LABOR 6338.14 +0.1 +4.5 

WAGE $/HR. 35.18 +0.1 +4.5 

Materials Cost Index 
Lower lumber prices dragged the MCI down 1.2%, keeping the index 3.2% below a year 
ago. 

20-CITY: 1913=100 Dec. 2002 %chg % chg. 
Index/Price Month Year 

MATERIALS 1991.51 -1.2 -3.2 

CEMENT $ITON 82.70 0.0 +1.1 

STEEL$/CWT 26.42 -0.1 -4.2 

LUMBER $/MBF 442.05 -3.0 -2.5 
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Job: Gun Coast Water Authority Trinity River Conveyance Study 
Client: Gun Coast Water Authority 

Comment 
From Page No. 

Table 
Figure No. Paragraph Comment Response No. No. Version 

1 Robert Istre; GCWA ES·4 2 change 'temporary' to 'short·tenn water' cIlanged 
September 

2002 

2 Robert Istre; GCWA ES·7 ES·7 First phase change to 30 MGD from 40 MGD changed 
September 

2003 

3 Robert Istre; GCWA ES·7 1 cIlange '2010' and '2019' to'2013' and '2025' cIlanged 
September 

2002 

4 Robert Istre; GCWA 1·3 2 change 'prior to 'in' changed 
September 

2002 

5 Robert Istre; GCWA 2·1 3 
Confinn source of '148 MGD' min. recorded 

confinned 
September 

flow of the Brazos River 2002 

6 Robert Istre; GCWA 2·2 2 change 'field tests indicate that' to 'current' changed 
September 

2002 

7 Robert Istre; GCWA 2·2 2 cIlange 'installed' to 'available' cIlanged 
September 

2002 

8 Robert Istre; GCWA 2·2 2 delete 'in the range of deleted 
September 

2002 

9 Robert Istre; GCWA 2-2 2 cIlange '260 mgd' to '203 mgd' cIlanged 
September 

2002 

10 Robert Istre; GCWA 2·2 2 add 'to' added 
September 

2002 

11 Robert Istre; GCWA 2·2 3 delete 'primarily' deleted 
September 

2002 

12 Robert Istre; GCWA 2·2 3 add 'not' added 
September 

2002 

13 Robert Istre; GCWA 2·2 3 delete 'but the ... American Canal' deleted 
September 

2002 

14 Robert Istre; GCWA 2·2 2-2 cIlange 'B·4' to 'Rancll' .. add 'Take Poinf incorporated 
September 

2002 

15 Robert Istre; GCWA 2·4 9 
Confinn capacity of Lyncllburg Reservoir· 1.5 

confirmed 
September 

BG 2002 

16 Robert Istre; GCWA 2·4 2·3 Add CWA system capacities added 
September 

2002 

17 Robert Istre; GCWA 3-2 3-1 
cIlange 'Reliant Energy' to 'Centerpoint'; add it 

incorporated 
September 

to municipal demand 2002 

18 Robert Istre; GCWA 3-2 3-1 change 'Union Carbide' to 'Dow Chemicals' changed 
September 

2002 

19 Robert Istre; GCWA 3-4 3-4 Give reference for source of Table incorporated 
September 

2002 
Chocolate Bayou Water Company', 'Solutia' 

September 
20 Robert Istre; GCWA 3-5 3-6 and 'Oxychem' demands switcll to Westem incorporated 

Service Area demand 
2002 

21 Robert Istre; GCWA 3-7 3-7 
Add 'Oxychem', 'Equistar and 'Chocolate 

added 
September 

Bayou Water Company' 2002 

22 Robert Istre; GCWA 3·7 3-8 Update population data for 'Missouri City' updated 
September 

2002 
incorporated; wnh 

cIlange FBSD's proposed GW reduction rules 
the qualifier that the 

September 
23 Robert Istre; GCWA 3·9 3 FBSD has not yet 

beyond 2025 to show 60% conversion 
planned for 2025 and 

2002 

beyond 
delete Sugar Land's surtace water requirement 
for 201 0; and change Missouri City's demand in 

September 
24 Robert Istre; GCWA 3-11 3·12 accordance wnh reduced population incorporated 

2002 
infonnation Irom Lee Dorger·Dir. of Public 
Works 

25 Robert Istre; GCWA 3-12 3-13 
Add 'Oxychem', 'Equistar and 'Chocolate 

added 
September 

Bavou Water Companv' 2002 

26 Ralph Rundle; CWA 3-15 
Mention 'Desalination' as 'Other potential raw 

added 
September 

water sources' 2002 

Page 1 of 7 
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TWDB Rl'liiQD H 
Cost :Estimating Procedures 

COST ESTIMATING PROCEDURES 
TWDa REGION H 

The cost estimates of this study are expressed as One of three main categories that were 
dictated by TWDB guidelines: capital costs, other project costs, and annual project costs. 
Capital costs consist of all material, labo., and equipment expenses that are expended in 
the construction activities of a project. Other project costs include expenses thllt are not 
directly associated with the construction activities, such as engineering, land and 
easement acquisition, environmental studies, mitigation, and construction interest. 
Annual project costs consist of all costs that are incurred by the project upon 
implementation. either in repayment of borrowed funds or operating and maintaining the 
facility. Table 1 illustrates the primary components of the preliminary cost estimate. 
Cost estimating methods for the technical evaluation of alternatives considered for use in 
Texas TWDB Region H are explained in the fo[Jowing sections. 

TABLE 1 MAJOR ESTIMATIi'fG CATll:GORteS 

PROJECT COSTS 

CAPITAl.. COSTS OTHER PROJECT COSTS 
1. Pump Stations 1. Engineering, Financial & L.egal Services, 
2. PipelineS and COl'1tir1gencielil 
3. Water Treatment Plants - Includes Design. Bidding & Construction Pt1ase Sefllices. 
4. Water Storage Tanks Geo!echnical. and Surveying 
5. Off-Channel Reservoirs 2. Land lind easements 
6. Well Fields · land PurChases 

- Injection - Temporary Easements 
. R.ecovery - Permanent Easements 
- ASR Wells · IncJudes Legal Services. Sales Commisions, & Surveying 
7. Dams & Reservoirs 3. environmental - Studies and Mitigation 
8. Relocati<)n s · Environmental & Archaeology Studies 
9. Water Distribution System · Permitting 

Improvements · Mitigation 
10. Other Item~ 4. Interest Ouril'lg Construction 

ANNUAL COSTS 

1. Debt Service 
2. Operation & Maintenance (O&M) 
3. Pumping E;nergy Costs 
4. Purchase of Water (if applicable) 

Rcu!Qn H W~tcr Ptwopjnr Grout' 
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TWOB ReiioD H 
COS! ESlimatil1g Procedure$ 

1 CAPITAL COSTS 

Capital costs, generally known as constl1.lction costs, have been compiled from a variety 
of reliable SOllrces and analyzed for trends that can be used for estimating purposes. 
Once a trend has been identified, a set of representative values is entered into a cost table, 
from which the uSer can easily and efficiently loeate a cost estimate. Each cost table is 
explained in the detail in the following sections. All data was adjusted to the Second 
Quarter of 1999 by using the Engineering News Record's Construction Cost Index (El\'R. 
eel) ratio. The ENR eCl value for the Second Qllarter of 1999 is 60 I 8, determined by 
averaging the index: values of April, May, and June of 1999 (6008, 6006, and 6039. 
respectivelY), For example. to update a n:presentative cOst from January of 1997 (E:\'R 
Cell/alue 5765), the cost from January of 1997 would be multiplied by the ratio of 6018 
over 5765. The ENR, cer values are based on representative (steel, cement. and lumber) 
material and labor construct jon costs, averaged across 20 cities. The index. measures the 
amount of money it would cost to purchase a theoretical quantity of services and goods in 
one year. as opposed to another. Monthly index values are reported from 197i to the 
present and aM\lal average values are reported back to 1908. 

1.1 Pump Stations 

The cost of a pump station depends upon a wide variety of con4itions, including pump 
discharge. pumping head, pump type, site conditions, desired usage, and structural 
design, In constmcting a preliminary estimate of the cost of a p\lmp station. the intent is 
not to deteunine the pump type or details of the station structural design, but father to 
estimate the cost of a general station capable of pumping the desired discharge at the 
necessary head conditions. Regional pump station project cost estimates and construction 
records were used to adjust published EPA historical pump station cost data. By using a 
comprehensive and reliable sOurce of pump station cost data, recogni<:ing the trend. and 
then adj usting that trend to similar projects in the region, a representative set of values for 
this region was determined. The cost table for this section, shown in Table 2, displays 
the costs for pump stations at a variety of horsepower requirements, based on peak 
discharge and design head. Higher horsepower requirements may require multiple pump 
stations. 

Pt!~~ are generally 91_;.~1 
dt SOurce of the water commg Into th'm¥lon. 

as a river or reservoir, 

nOJ:IIli"UY act 
since the inlet pipe are fairly constant 

a pump station has been estimated as an additional 20 percent of the pump 
station con5tl1.lction cost. While 10 percent is structural additions, the other 10 percent is 
trash rack Screens and miscellaneous rack cleaning eqUipment. 

Rr:aign B WJIC[ rlan!lin~ Group 
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IWpB Regjon a 
Cost Estimating Proeedul"C$ 

TABLE 2 PUMP STATION COSTS 

Pump Station HOl'$epower Pump Station Const~ction Cost 
(liP) ($) 

0 0 
700 6,205,000 
1000 7,632,000 
2000 10,404,000 
3000 12,026,000 
4000 13,177,000 
5000 14,069,000 
6000 14,799,000 
7000 15,415,000 
8000 15,949,000 
9000 16.420,000 
10000 16,842,000 
12000 17,571.000 
15000 18,464,000 
20000 19,614,000 

• Values as of Second Quarter 1999, 

2 Add 20 percent tor p\lmp~ stations with intake structures. 
3 Add 35 percent for pumps stations with standby power. 

All electrical costs, with the exception of srandby'power, are included in the base pump 
station construction cost. Standby power, normally either a diesel generator or a dual 
power feed, is necessary to insure that the pump station can remain operational in the 
event of a power failure. Standby power is an optional feature which has been estimated 
as an additional 35 percent ofthe base pump station construction cost. 

The costs of pump stations located in water treatment plants are accounted for in the 
water treatment plant cost table. 

__ "~ .. .! ____ ~ ________________ ..IlR.>;e"~.i;ll.Qn[lJJH...lW!:!..iIJatlOJ/!r;JP:;J.lni!olnlllnwinlJ:g~{j.ur.:.zQuJ.Wo 
'\' ' .. :.: 3 
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TWOS R!tsioQ Ii 
COSt Estilnlltins Procedur~s 

1.2 Pipelines 

Pipeline capital costs are dependent upon a variety of factors, including pipe material 
used, trenching slopes and depths, fill material quality, frequency of valVes/fittings, 
number of obstruction crossings, necessity of pavement removal and, replacement, utility 
interference, traffic control, geologic conditions, and degree of urbanization. Due to the 
lack of sigrifie.ant quantities of rock in the primarily sandy clay soil of the region. only 
one soil type was analyzed. Table 3 shows the unit costs for pipe diameters from 12. 
inchM to 144-inches, based on level of urban development. 

TABU: 3 PIPELINE UI\1T COSTS 

Pipe Diameter Rural Construction Urban Construction 
(inches) ($/lF) ($/lF) 

12 55 90 
14 65 110 
16 75 130 
18 90 145 
20 100 165 
24 125 210 
27 145 240 
30 170 280 
33 185 305 
36 205 340 
42 245 405 
48 285 475 
54 335 51)5 

60 380 635 
64 410 685 
66 430 710 
72 485 805 
78 525 570 
84 576 955 
90 625 1,040 
96 675 1.125 
102 725 1.210 
lOS 780 1,295 
114 830 1.385 
120 885 1,475 
144 1.105 1.840 

, V<llues as of SeCOl'ld Qvarter 1999. 

. . __________________________ ~4------------~R~e~~~io4nuH~W~·~wIc~[~p~l~illn~n;wn~u~G~r~ru~\p 
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TW!?R Region H 
Cost Estimating Procedures 

The unit costs are based on open cut construction methods, with the exception of special 
crossings. Special crossings at railroads, streets, and rivers will likely be accomplished 
by horizontal boring, also known as pipe jacking. Horizontal boring costs are shown in 
Table 4. 

TABLE 4 PJP:£LlNE CROSSING UNIT COSTS 

Pipe Diameter Total Cost 
(inches) ($1 LF) 

4 560 
6 565 
8 S80 
10 610 
12 600 
16 680 
18 745 
20 730 
24 845 
30 940 
36 1045 
42 1170 
48 1295 
54 1430 
60 1565 
66 1650 
72 1730 
78 1795 
84 1850 

, ValUes as of Second Quarter 1999. 
2 Costs based on Horizontal Boring (Jacking). 

1.3 Water Treatment Plants 

Water treatment plant capital costs are shown in Table 5 for three alternative treatment 
methods. One process is used almost exclusively on groundwater sources. The other two 
processes use filtration, mostly for surface water sources. and the quality of the source 
water nonnally dictates which one is used. 

Groundwater is commonly treated by chlorination only, because the process is relatively 
inexpensive compared to filtration and the treatment equipment is smail enough that each 
groundwater well can normally have its own. The most commOn of the surface water 
treatment methods is conventional filtration treatment. When influent suspended solids 
concentrations are sufficiently low that they are completely removed by filtration and 
result in a reasonable backwash cycle On the filtration units, direct filtration can be used. 
The direct filtration plant is essentially the same as the conventional filtration plant, 

Region H Water Plnnl)i(l~ G(SBIP 
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TWPS Re!:jon ij 
Cost Estimating Proc:cd\1res 

except the sedimentation process is deleted. Wastew<ller effluent is sometimes reclaimed 
for aquifer injection or non-potable use, but this process is discussed later in Section 1.11. 

TABLE 5 WATER TREATMENT Pl.ANT COSTS 

As can be seen in Table 6, the choice of treatment methods is dictated by botb the quality 
of the influent water source and the intended destination of the treated water. Surface 
waters treated by direct filtration and wastewater reclamation are not intended for 
conveyance to a public water distribution system. The reaSOn for this is that surface 
water and wastewater effluent normally has a high suspended solids content and the 
treatment processes cannot remove enough of the suspended solids to produce a water 
quality necessary for public water supplies. 

TABJ ... ~ 6 WATER 'I".lU:ATi.VIENl' METHOD DESCRIPTIONS 

Scuce De5tirQlion 
'Nate' Treetment II\lthod 

~ 
s..tac& 
~ Aquir..rrx~ableu... 

PltlCic 1II.\!!er b)'SWn 

Wrttr otsbillUion 
~CHainallcn • • • CiIllC1~ • • • Orwl'lln1lal • • 
~ CFiIlr:IliOOl • • • ~ Redarre\l!;n • • 
1.4 Storage Tanks 

Storage tanks are used in a variety of different water s\.Ipply systems, including pump 
stations, distribution systems, and pipelines. Several factol'S influence the cost of storage 
tanks, including frequency of use, capacity, type of construction materials, location, 
architectural treatment, and corrosion resistance. Steel tanks are nonnally constructed in 
elevated or sround-Ievel locations, while prestfessed concrete tanks are normally 
constructed at or below grade. Concrete does not require cathodic p,Qtection or any type 
of protective exterior coating. Below grade (anks require no architectural treatment, but 
have higher excavation and backfill costs. The costs of storage tanks are shown in Table 
7 are based on ground-level prestressed concrete constmction for a range of capacities. 

Re"joo H Water Pbnnjo'" Gro\IP 
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COSI Estimating P~edures 

WAT~R STOMGE TANK COSiS 

Storage Capacity Cost 
CMG) ($) 
0.01 161.998 
0.05 19~.277 
0.10 250,864 
0.5 494,111 
1.0 741,476 
2.0 1,105,507 
4.0 1,662,686 
6.0 2,226.462 
7,5 2.691.516 
9.0 3,065,107 
10.0 3,302.218 
15.0 4,709.555 

, Values as of Second Quarter 1999. 
2 Costs based 01'1 ground level prestressed concrete construction. 

1.5 Off-Cbannel Reservoirs 

An off-channel reservoir is a reservoir that receives minimal or no natural inflow. Two 
methods are nonnally employed in the construction of off-channel reservoirs. A dam can 
be constructed along a minor tributary or a ring dike can be constructed. Since little Or no 
natural inflow reaches the reservoir, water is nonnally supplied by pumping from a 
nearby river or other location. The cost of the off-channel reservoir is highly dependent 
on the height of the levees that arc constructed and the area of land that is available for 
use. Land costs wiU be considerably higher fo[' a shorter ring dike with a rouGh larger 
circumference that can still hold the same capacity as a taller ring dike with a smaller 
circumference. Table 8 shows the cost of off-channel reservoirs for a range of capacities . 

• ' . ______________________________________ ~R~¢~e~io~nuH~\V~awtc~r~p~13wn~niwn~~~Gwm~y~p 
': 7 
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TWJ)9 Re&ioo H 
Cost Estimatini Proeedures 

OFF-CHANNEl. RESERVOlR COSl"S 

Stol"lllge Volume Ring Dike Cost 
(aC-ft) ($) 
500 965,000 

1,000 1,393,000 
2,500 2.313,000 
5.000 4,590.000 
7.500 5.733,000 
fO,OOQ 6.733,000 
12.500 7,642,000 
10.000 10,788,000 
17.500 11,732,000 
20.000 , 15,728,000 
22.000 16.542,000 
25.000 17.705.000 

t Values as Qf Second Quarter 1999. 
2 Values !Ira based on ring dike COI'lstruclion. 
3 Values also used for cost of dams on minor tribut!(j~s. 

1.6 WeH Fields 

The costs for public water supply wells are shown in Table 9, as estimated by LBG­
Guyton Associates. Inc. The costs include well completion, pumps, and all other 
necessary facilities. Irrigation wells costs are assumed to llmount to 55 percent of public 
water supply well costs for wells of equivalent depth and capacity . 
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TWOS BegjoD H 
Cost Estimating Procedure, 

PUBLIC SUF'PL Y WELL COSTS 

Well Depth Well Capacity (gpm) 

(feet) 200 400 700 1,000 1,500 

Static Water Level Less Than 200 Feet Below Land SurfacE' 

300 $ 150,000 $ 229,200 $ 250,800 . -
500 $ 180,000 $ 260.400 $ 285,600 $ 404.400 -
700 :5 235,000 :5 282,000 S 308,400 S 430,600 $ 459.600 

1,000 $ 270,000 $ 328,800 $ 355,200 $ 469,200 $ 498,000 
1,500 $ 310,000 $ 340,200 $ 405.600 $ 520,200 $ 564,000 

Static Water Levels Between 200 and 300 Feet Salow land Surface 

500 S 160,000 $ 221,000 - . -

700 :;; 190,000 S 224,400 :5 315,800 S 440,200 $ 470,600 
1,000 S 240,000 $ 335,400 $ 365,600 $ 4aS,500 $ 530.100 
1,500 S 320,000 S 350,900 $ 415,600 $ 530,900 $ 600,500 

Static Water Levels Between 300 and 400 Feet Below Land Surface 

500 $ 170,000 - - - -
700 $ 210,000 S 238,000 $ 350,000 S 470,000 $ 500.000 

1,000 S 260,000 S 414,400 S 367,200 S 510,000 $ 550,000 
1,500 S 330,000 $ 415,000 $ 564,000 $ 690,000 $ 750.000 

Static Water Levels Between 400 and 500 Feet Below Land Surface 

1,000 iii 283,000 :5 400,800 $ 485,800 S 596,400 -
1,500 iii 328.000 S 434,400 $ 576.000 S 767,000 -

I Values as of Second Quarter 1999. 
2 Costs based on underreamed, gravel-pacKed weils. with steel c2sing and stainless steel screens. 

• Costs 2S estimated by L8G·Guyton Associates. 
• Irrigation well costs assumed to be 55% of above publiC water supply well cost values, 

1.7 Dams and Reservoirs 

Dam and reservoir construction costs were estimated on an individ·uaf case basi~ due to 
the unique nature of each project. Most dams and reservoirs that are currently under 
consideration have been studied in detail in the past and the previous cost estimates 
nmmally include both construction cost and other project costs. In most cases, the cost 
estimates from these previolls studies were used, after adjusting the costs with the ENR 
CCl to the $e.:ond Quarter of 1999. 

1.8 Relocations 

In some cases, projects required the use of lands that contain eXisting facilities or 
improvements, Whife reIocarion of existing utilities, roads, homes, tlllsinesses, and other 
facilities is oftentimes an option, outright purchase cost of the land must be allowed for in 
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Cost estimating Proc\!dur~s . 

cases where it is not deemed acceptable to relocate. Relocation tost estimates are 
addressed on an individual project basis due to the variation in the cost of the land and 
facilities which require relocation. 

1.9 Water Distribution System Improvements 

A water distribution system is used to distribute water throughout the servke area by 
means of pump stations, piping, valves. storage tanks, and a variety of other equipment 
and facilities. When a city or entity requires additional water, improvements to the water 
distribution system ;l.l'e normally necessary. The cost of the water distribution System 
improvements varies considerably, based on the extent of the existing and proposed 
facilities and the wide valiety of facilities that make up a water distribution system_ 
Costs are estimated on an individua.l basis USing previous proposed water distribution 
facility studies and cost estimates_ 

1.10 StllIlng Basins 

Stilling basins are nonnally used in water distribution systems to decrease the water flow 
velocity and allow sediment to settle out prior to discharging into a canal, reservoir, or 
other body of water. Stilling basin costs are estimated based on a target detention time of 
two hours and includes all excavation and hauling costs necessary to construct the basin. 
Optional mechanical sedimentation basin dredging equipment is. not inclUded. Stilling 
basin construction costs, when applicable, are estimated as $2,800 per efs of discharge. 

1.11 Wastewater Reclamation Plants 

Wastewater effluent can be treated by a variety of methods for aquifer or other non­
potable uses. The reverse osmosis membrane treatment method, including 
denitrification, was used to estimate the wastewater reclamation plant costs that are 
shown in Table 10. Reclaimed wastewater should not be sent directly to a public water 
distribution system. 

Re~ion H Warer pllonjng Group 
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( .. 
Cost Estimaling Pro"edu~es 

TABLE 10 WASTEWAl'ER IU:CLAMA'nON PLANT COSTS 

Plant W~$tewater Reclamation 
Capacity Plant Cost 

(MGD) ($ ) 
1 Q,048,OOO 

10 25,301.000 
60 51,500,000 
75 77,250,000 
100 103,000,000 
150 154,500,000 
200 206,000,000 

1 Values as of Second Quarter 1999. , 

[2 Based on Reverse Osmosis Membrane process, with Denitrification, 
from Trans·Texas Water Program. Southeast Area, Technical Memorandum 
entitled "Wastewater Reclamation", March 19, 1998. 
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JWDB Region H 
COSt Estimating Procedures 

2 OTHER PROJECT COSTS 

2.1 Engineering, Financial and Legal Services, alld Contingencies. 

Engineering, financial ~nd legal services, and contingencies are estimated as a lump sum, 
according to T'>NDB guidelines, as 30 percent of the total construction cost for pipelines 
and 35 percent of the total construction cost for all other types of projects. 

2.2 Land aud Easements 

Land related costs for a project are typically one of twa types: land pennanently 
purchased for construction of a facility, Or easement costs. The amount and cost of land 
purchased for various types of projects is considered on an individual project basis, 
tilking into consideration similar project experience. Easement costs, on the other htlnd, 
can vary considerably in a single project, based on the variety of site conditions that a 
pipeline may encounter along its path. Easements are generally acquired for pipeline 
projects and can normally be classified as temporary Or permanent. Permanent easements 
are purchased for the land that the pipeline will remain in once it is completed. including 
a wide enQugh buffer zone to allow maintenance access and protect the pipeline from 
other parallel utilities. Temporary easements are "rented" Ii'> allow extra room for 
material and equipment staging, as well as other constmction related activities. 

Land related ::O$ls include legal services, sales commissions, and surveying. Ten percent 
of the total land and easement costs is added to account for all legal services, sales 
commisions, and surveying associated with the land related purchases. Land costs can 
vary considerably throughout the region. based on degree of urbani:latian and other 
economic factors. County appraisal district records. previous project estimates. and other 
land value sourCes are used to estimate the land related costs. 

2.3 Environmental and Archaeology Studies, Permitting, and Mitigation 

Costs for environmental studies, archaeological studies, permitting, and mitigation are 
estimated on an individual project basis, taking into consideration previous project 
estimates, the judgement of qualified professionals, and any other available information. 
In the case of reservoir projects, mitigation costs were generally equal to the land value of 
the acreage t!:at would be inundated. 

2.4 Interest During Construction 

Interest during construction is calculated as the cost of the interest on the borrowed funds, 
less the return on the unspent portion of the borrowed funds that are invested during 
construction. Interest during construction is calculated, according to TWOB guidelines, 
as the total interest accrued by a 6 percent annual interest rate On the total borrowed funds 
at the end of the construction phase, le$$ a 4 percent annU<ll rate of return on investment 
of unspent funds. 
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3 ANNUAL COSTS 

Annual costs are expenses which the owner of the project can expect once the project is 
completed. Each ofthcse costs is described in detail in the following subsections. 

3.1 Debt Service 

Debt service is the total annual payment that is required to repay borrowed funds. Debt 
service was calculated according to TWDB Section 1.71 of Exhibit B, assuming an 
annual interest rate of 6 percent and a repayment period of 40 years for reservoir projects 
and 30 yeafS fot' all other projects. 

3.2 Operation and Maintenance 

Operation and maintenance (O&M) costs include all labor and materials required to run 
the facility and and keep it operational, including periodic repair andlor replacement of 
facility equipment. In accordance with TWDB guidelines, Q&M costs are calculated as t 
percent of the total estimated construction costs for pipelines, distribution facilities, tanks, 
and wells, 1.5 percent of the total estimated construction costs fer dams and reservoirs, 
and 2-5 percent of the total estimated construction costs for intake structures and pump 
stations. Water treatment plant cost estimates aJ;e shown in Table 10 below. 

TABLE 11 OPERA TlON AND MAll'lTENANCE COSTS FOR WATER TREATMENT PLAi."iTS 

Plal'lt Gn)undwaler Chlorln.olion Olreet Filtralion Co.wer'ltu:>nal (1'IItratiol'l) W .. "tewaler IUclamation 
C3tl.l!eity Plant Cost PlantC"at Pliml Cost Pial'll C04t 

(IIIIGO) ($i ( $1 ($) ($ ) 
1 1413.000 l:Ri,IlOO 195.000 211.700 

10 1,460.000 I :;eo,OOO 1.9:;0.000 2,11~W() 
50 7.300,000 7.600.000 10.750,000 10.5I!5 000 
7$ 10,9~0.OOO 11.700,000 '4.625.000 15.877.500 
100 14.60~ 15.600.000 19.500.000 21.170,000 

'50 21.900.000 23.400,000 29.250.000 31.755,000 
200 29.200.000 31.200.000 39.000.000 4:l.340,OOO 

, Values aa of $ewnd Ouartllr 1999. 

3.3 Pumping Energy Costs 

Power costs are calculated on an annual basis, using calculated horsepower input and a 
power purchase cost of $0.06 per kWh, per TWDB guidelines. 

3.4 Purchnse of Water 

The purchase of water, if applicable to the management strategy being considered. is 
dependent on the source and type (raw or treated) of water being purChased, The cost is 

Region H W~ter PI~onio" GCOllp 
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addressed on an individual project basis due to the wide variety of water types and 
SOurces. 
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Appendix F 

Public Meetings - Powerpoint 
Presentations 





Trinity Transfer Water Study 
Draft Report Public Hearing 

November 21, 2002 -1:30 pm 

Gulf Coast Water Authority Board Room 
3630 Highway 1765 

Agenda 

1:30-1:45 pm 

1:45-2:15 pm 

2:15-2:45 pm 

2:45-3:00 pm 

Primary Contact 
Tom Visosky 
MWH Americas 

Texas City, TX 77591 

Check in/Look at Exhibits 

Trinity Transfer Water Study Presentation 

Questions/Comments 

Wrap Up/Informal Discussions 

5100 Westheimer, Ste 580 
Houston, TX 77056 
713-403-1600 

Agency Contact 
Robert Istre 
GCWA 
3630 Highway 1765 
Texas City, TX 77591 
409-935-2438 
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Trinity Transfer Water Study 
Public Presentation of Report 

December 20, 2002 - 10:00 am 

Location 
Greater Fort Bend Economic Development Council Auditorium 

One Flour Daniel Drive 
Lakepoint Plaza, Building D 

Sugarland, TX 77478 

Agenda 

10:00-10:15 am Check in/Look at Exhibits 

10: 15-11: 15 am Trinity Transfer Water Study Presentation 

11:15-11:45 am Questions/CommentslWrap-Up 

Primary Contact 
Tom Visosky 
MWH Americas 
5100 Westheimer, Ste 580 
Houston, TX 77056 
713-403-1600 

Agency Contact 
Robert Istre 
GCWA 
3630 Highway 1765 
Texas City, TX 77591 
409-935-2438 

Registration required at visitors desk. 

Notice: 
All interested parties are 
welcome. Please pass 
information along as 
appropriate. Please 
RSVP to Tom Visosky at 
713-403-1625 by 12117. 
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Appendix G 

Comments 



Job: Gun Coast Water Authority Trinity River Conveyance Study 
Client: Gun Coast Water Authority 

Comment 
From Page No. 

Table 
Figure No. Paragraph Comment Response No. No. Version 

1 Robert Istre; GCWA ES·4 2 change 'temporary' to 'short·tenn water' cIlanged 
September 

2002 

2 Robert Istre; GCWA ES·7 ES·7 First phase change to 30 MGD from 40 MGD changed 
September 

2003 

3 Robert Istre; GCWA ES·7 1 cIlange '2010' and '2019' to'2013' and '2025' cIlanged 
September 

2002 

4 Robert Istre; GCWA 1·3 2 change 'prior to 'in' changed 
September 

2002 

5 Robert Istre; GCWA 2·1 3 
Confinn source of '148 MGD' min. recorded 

confinned 
September 

flow of the Brazos River 2002 

6 Robert Istre; GCWA 2·2 2 change 'field tests indicate that' to 'current' changed 
September 

2002 

7 Robert Istre; GCWA 2·2 2 cIlange 'installed' to 'available' cIlanged 
September 

2002 

8 Robert Istre; GCWA 2·2 2 delete 'in the range of deleted 
September 

2002 

9 Robert Istre; GCWA 2-2 2 cIlange '260 mgd' to '203 mgd' cIlanged 
September 

2002 

10 Robert Istre; GCWA 2·2 2 add 'to' added 
September 

2002 

11 Robert Istre; GCWA 2·2 3 delete 'primarily' deleted 
September 

2002 

12 Robert Istre; GCWA 2·2 3 add 'not' added 
September 

2002 

13 Robert Istre; GCWA 2·2 3 delete 'but the ... American Canal' deleted 
September 

2002 

14 Robert Istre; GCWA 2·2 2-2 cIlange 'B·4' to 'Rancll' .. add 'Take Poinf incorporated 
September 

2002 

15 Robert Istre; GCWA 2·4 9 
Confinn capacity of Lyncllburg Reservoir· 1.5 

confirmed 
September 

BG 2002 

16 Robert Istre; GCWA 2·4 2·3 Add CWA system capacities added 
September 

2002 

17 Robert Istre; GCWA 3-2 3-1 
cIlange 'Reliant Energy' to 'Centerpoint'; add it 

incorporated 
September 

to municipal demand 2002 

18 Robert Istre; GCWA 3-2 3-1 change 'Union Carbide' to 'Dow Chemicals' changed 
September 

2002 

19 Robert Istre; GCWA 3-4 3-4 Give reference for source of Table incorporated 
September 

2002 
Chocolate Bayou Water Company', 'Solutia' 

September 
20 Robert Istre; GCWA 3-5 3-6 and 'Oxychem' demands switcll to Westem incorporated 

Service Area demand 
2002 

21 Robert Istre; GCWA 3-7 3-7 
Add 'Oxychem', 'Equistar and 'Chocolate 

added 
September 

Bayou Water Company' 2002 

22 Robert Istre; GCWA 3·7 3-8 Update population data for 'Missouri City' updated 
September 

2002 
incorporated; wnh 

cIlange FBSD's proposed GW reduction rules 
the qualifier that the 

September 
23 Robert Istre; GCWA 3·9 3 FBSD has not yet 

beyond 2025 to show 60% conversion 
planned for 2025 and 

2002 

beyond 
delete Sugar Land's surtace water requirement 
for 201 0; and change Missouri City's demand in 

September 
24 Robert Istre; GCWA 3-11 3·12 accordance wnh reduced population incorporated 

2002 
infonnation Irom Lee Dorger·Dir. of Public 
Works 

25 Robert Istre; GCWA 3-12 3-13 
Add 'Oxychem', 'Equistar and 'Chocolate 

added 
September 

Bavou Water Companv' 2002 

26 Ralph Rundle; CWA 3-15 
Mention 'Desalination' as 'Other potential raw 

added 
September 

water sources' 2002 
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27 

28 

29 

30 

31 

32 

33 

34 

35 

CarRon Getty 
(Asst. 

SecretaryfTreasurer. 
GCWA) 

CarRon Getty 
(Ass!. 

SecretaryfTreasurer; 
GCWA) 

W. W. Latimer 
(President, GCWA) 

Oomenic Oi Censo 

W. W. Latimer 
(President, GCWA) 

W. W. Latimer 
(President, GCWA) 

Jo Trahan 

Jo Trahan 

Jo Trahan 

tndustrial demand for the Western Service Area 
thought to be higher than expected. 

type of Legislature would have to be 
inniated to make this transfer a reality 

do we need the transfer? 

is no argument on the need of the 
Southwest Water Treatment Plant 

is the source of water for the Allen's 
Reservoir? Is n the Brazos? 

How does the Allen's Creek Reservoir operate? 

study is more important for the people in 
Western Service Area. Is this presentation 

i to be presented to them? 

this study is more pertinent for the 
Service Area, is the Cny of Houston 

about this? Do you really want this? 

study gives us a good idea of future 
problems. Even if we say that the water 
demands are oveny optimistic, we know what 

future water supply witt look like. 

October 

members that these 
2002 

numbers can be 
(Public 

used since the 
Hearing -

corresponding 
November 

industrial enmies 2t,2oo2) 

the 'TWOB said that October 
this mayor may not 2002 

be an Interbasin (Public 
Transfer. MWH to Hearing -
coordinate with November 
'TWOB to further 21,2002) 

Bob Higggins: Yes 

David Meesey 
explained that this is 

a "scalping 
reservoir"; and n is 

usually 1/2 full to full. 
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37 

38 TOC-i 

39 TOC-ii 

40 TOC-ii 

41 TOC-ii 

42 TOC-iii 

43 TOC-iv 

44 TOC-iv 

45 TOC-iv 

46 TOC-iv 

47 TOC-v 

48 

49 ES-l 

50 ES-3 ES-2 

51 ES-8 

52 ES-8 ES-7 

53 

54 1-1 

55 2-1 

municipal demand is shown as 30 MGD, 
demand, as presented in Table 3-1, is 

MGD 

clarity the sentence might include the name 
the facility, i.e. the Dr. Thomas Mackey plant. 

incorporated 

incorporated 

incorporated 

incorporaled 

incorporated 

incorporated 

incorporated 

incorporated 

incorporated 

no change 

incorporated 

The 
demand should be 
32 MGD. The text 

wasahered 

incorporated 

incorporated 

January 
2003 

January 
2003 

January 
2003 

January 
2003 

January 
2003 

January 
2003 

January 
2003 

January 
2003 
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Comment 
From Page No, Table Figure No, Paragraph Comment Response No, No, Version 

2nd 
sentence 

under State that the Brazos flows through Waco and 
January 56 2-1 Surtace Richmond, instead of through Waco to incorporated 

Water Richmond, 2003 

Source and 
Supplv 

No, GCWAhas 
entered into a 

contract with the 
Brazos River 

Authority (BRA) for 
water stored in the 

57 2,1 2,1 Does 212 MGO total reflect water rights under BRA reservoirs. January 
drought of record cond~ions? When flow in the 2003 

Brazos decreases, 
GCWA can request 
of the stored BRA 

water. This 
explanation is 

mentioned in text. 

Majority of the 
sedimentation would 
occur in lakes in Fort 

These pages discuss the sitting of canals from 
Bend County, and in 

the Brazos and what could be acoomplished to 
the approximately 50 

58 
2-2 and 2 

increase delivery. What is effect of sitting on the 
miles of GCWA January 

3 
Texas City Reservoir, which supplies the Dr. 

canals. Over a long 2003 

Thomas Mackey Water Treatment Plant? 
period, sitting would 
red uce capacity of 
the reservoir and, 
reservoir dredging 
may be required. 

The amount in 
question is the 

59 2·2 2,Iine5 Should be capacity of 203 MG. 
capacity of the January 
Shanon Pump 2003 

Station, and so ~ 
should be 'MGO' 

2·2,2-3 
Hies at top of page should be Planning Area 

January 60 Existing Infrastructure instead of Planning Area incorporated and 2-4 
Exist~ Envirostructure. 2003 

City of 

61 2·3 
Houston, Report should state that the City current~ 

incorporated 
January 

2nd operates two surtace water treatment plants. 2003 
sentence 

Water 
deleted repeated January 

62 2-3 Treatment Tiki Island is listed twice 
Facilities 

word 2003 

63 
2-3 and 

Missing these tables 
Tables have been January 

2-4 deleted. 2003 

64 2-4 
Hie: Coastal Water Authority should be all 

incorporated 
January 

C@lS 2003 

I, sentence 
The Lynchburg Reservoir and Cedar Point 

January 
65 2·4 Lateral System either aren't included or aren't incorporated 

1 
labeled in Figure 2-3. 

2003 

66 2·4 Last sentence on page needs a verb incorporated 
January 

2003 

67 
3-1 and 3 Exclude the TWOB in references to the Region 

incorporated 
January 

2 H Regional Water Plan. 2003 
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Comment From Page No, Table Figure No, Paragraph Comment Response Version No, No, 
Population subtotal in Table 3-1 should be 

January 68 3-2 181,000 to correspond to the total given in incorporated 
Table 3-2 2003 

The first line should refer to the Region H 

69 3-3 Regional Water Plan municipal water use 
incorporated January 

projections instead of the TWDB municipal 2003 
water use projections 

GCWA conducts 
Table based on information supplied by GCWA. annual surveys and 
The assumptions and basis for that data would these demand 

70 3-5 3-6 be helpful especially since the demand is projections are January 
projected to more than double and the amount resutts of the survey. 2003 
for industrial customers is so much greater than This explanation is 
that for municipal customers mentioned in the 

text. 

Current 
Population The statement should be as reported in the 

January 71 3-6 and Water Region H Plan instead of as reported by the incorporated 
Usage, line TWDB through the Region H Plan. 2003 

2 
Current 

Population The current western demand is given as 200 The demand should 
January 72 3-6 and Water MGD rather than the 64 MGD as shown in be 64 MGD. Text 

Usage, line Table 3-7. changed, 2003 

3 
Population subtotal in Table 3-7 should be 

January 73 3-6 3-7 222,600 to correspond to the total given in incorporated 
Table 3-8. 2003 

Population data from 
2010 through 2050 
reduced by 10% of 
Regkm H values 

Table contains the same population projections after consuttations 
as the Region H Regional Water Plan, except with City of Missouri 

74 3-7 3-8 
for Missouri City. Atthough the numbers for City's Dir. of Public January 
Missouri City are reasonably close, the report Wor1<s, Lee Dorger. 2003 
might explain why the City of Missouri City's This explanation also 
data were used. added in the footnote 

to Table 3-8. Also 
please refer 

requesting comment 
number 24, 

Due to rounding of 

Comparing the two tables, it is an apparent 
water projection 

numbers. Also, the 
3-7 and 3 3-9 and 

increase in total peaking factor from 2.03 in 
peaking factor for January 75 

8 3-11 
years 2000 and 2010 to 2.08 in years 2020 

each 'Municipal 2003 through 2050, What is the basis for this 
Utility' is constant for 

increase? 
the entire planning 

~iod. 
Delete District after Harris and Galveston 

January 
76 3-9 Line 3 Coastal Subsidence District, since the ends in incorporated 

Districts. 
2003 

Next to last 
Clarify that the City of Houston's consuttant is 

January 
77 3-9 

paragraph 
CDM. Spell out CDM when n is first used in the incorporated 

2003 report. 
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Comment 
From Page No. 

Table 
Figure No. Paragraph Comment Response Version No. No. 

COM arrived at these 
demand figues by 

analysis census data 
and using a per 

An explanation 01 how COM arrived at their capita waler 
demand figures for Southwest Harns County generation factor. 

January 7S 3-10 would be helpful. especially since tt more than This process was 
doubles the surtace water demands starting in explained in a 2003 

2020. meeting with COM, 
and the resuHs were 
presented to MWH. 
Data presented in 

APpendix C. 

The first sentence under Figure 3-2 appears The statement 

79 3-10 erroneous. Should the statement be surlace should be surlace January 

water rather than groundwater? water. Change 2003 
incorporated. 

Table shows a jump in surlace water 
requirements from 60 MGD in year 2035 to 120 As per infonnation 

January SO 3-10 3-12 MGD in year 2040 in Southwest Harris County. from report by COM. 
Please explain, since allowable groundwater See Appendix C. 

2003 

pumping remains constant in that interval. 

Data relies on 

81 3-11 3-t3 
Please explain the unusual fluctuations in water estimales provided January 
demand for the fanners on A & B Systems by customers to 2003 

GCWA. 

Yes, groundwater will 
be used to meet 

peak water 
demands. The 10% 
total loss for fiHer 

backwash and 
conveyance is based 

on the Regional 
Surtace Water Plant 
Feasibility Study for 
Mid·Brazona County 

Planning Group 
Will groundwater be used to meet peak water Report, dated 
demands? Is a t 0% total loss for filter September 2001. 

B2 3-12 
backwash and for conveyance reasonable? Also, the Eastem January 
Was a 10 % loss also included for projected Service Area will 2003 
average day water demands as stated on page convey water 
ES-S? through pipelines 

thus reducing water 
losses, and the 

Westem Service 
Area canal system 

will be reduced thus 
reducing the water 

losses. Due to this, a 
10% total loss is 
believed to be 

appropnate. A 10% 
loss was included as 
slated on page ES-S. 

Shading was done to 

83 3-14 3-14 Why are the supplies shaded in Table? 
highlight them. January 

Shading removed 2003 
from table 
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Comment From Page No. 
Table Figure No. Paragraph Comment Response Version No. No. 

Another potential source of raw water would be 
January 

84 3·15 scalping a portion of flood flows into off·channel incorporated 
reservoirs. 2003 

Table states as an initial screening issue, that 
Texas Department of 

the 1-45 corridor has a narrow construction 
Transportation was 

within right·of·way. It would be informative if the 
recontacted, and 

85 4·2 4-1 right·of·way were defined. Is this right-of-way 
they reconveyed the January 

allowed along public roads by the Texas 
limited availability of 2003 

Department of Transportation or for an existing 
the right-of-way 

water line along 1-45? 
along the 1-45 

corridor. 

86 4-3 
Plural verb should'nt be used w~h a singular 

incorporated 
January 

subject 2003 
The rating scale is from A to F rather than A to 

January 
87 4-3 G. Also, A is the least difficuk instead of the incorporated 

most difficult 
2003 

New Appendix giving 

Provide additional reference information on the 
Region H 

January 
86 5-1 5-1 Construction Cost 

sources usee for the cost estimate parameters 
development 

2003 

procedures includee. 

Does $74 million pipeline construction cost 
Cost includes 

standard January 
89 5-2 5-2 consider any dewatering due to possible high 

construction cost for 2003 
water table conditions? 

the region. 
The $.3311 ,000 

gallons cost was 

What fraction of 175 MGD ukimate demand 
based on the year 

90 5-2 5-2 was used to determine the $.33 cost per 1,000 
2050 GCWA peak January 

raw water 2003 
gallons? 

requirement of 175 
MGD (design 
capac~l: 

Appendix A: Ttlle should be Region H Water 
January 

91 Plan not TWDB Population and Consumptive incorporatee 
2003 

Water Demand Proiections 
Appendix A: Population and Consumptive 

January 
92 Water Demand Forecasts are not included for incorporated 

Brazoria CounJy 
2003 
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