


Currently, the VWater Consenvatian group sponsers presemtatigns tg scrools hrsugrout s
service area Last year 250 presantations were given reacning about 2.200 students ner
maonth. Pre- ana posi-presentation surveys are done !0 gau ;2 effectiveness.

(G) A water rate structure which is not “promotional™; i.e., a rate structure which is cost-based
and which does nat encourage the excessive use of water

Tne existing CCH rate structure includes inclining blocks and single unt rates far both water
and sewer pncing. Sewer pricing is based on total water use. In general thesa rates
structure are cost-based and are not promaticnal. Traditignal objectives in rate structure
design include that the rates be based on the costs to serve, that they provic= adequate and
stable ~2venues. that they De fair or equitable among customers classes a. . «olume users,
and that they be easy to implement and administer. Conservation pricing makes the most
sense as part of a broad demand management program.

A single unit rate structure charges the same unt rate for all volume used, usually for all
customer classes. but sometimes with a different rate for each customer class. This rate
structure has gained in popuiarty over the traditionai declining-block rate structure pecause
of the intutive appeat of all customers paying the same price for all water use. and the
elimination of the perceived unfaimess of large water users paying fower rates for high
volume under the declining-plock rate structures. The uniform volume rate structure is
generally accompanied by a fixed manthly service charge, by meter size, that recovers
customer costs unrelated to water volume,

Marginai cost or incremental costs of new supplies or of the next increment of treatment
facilties are sometimes used as *he basis for seasonal or inclining block rates applied year-
round. The rationale is to charge existing customers the unit cost of the next increment of
supply so that their decision to use ar not use their next increment of water is based on the
cast of incremental supply. But if there were no account growth or increase in usage within
the existing number of accounts, there would be no need for the next increment. Therefore,
the existing custorners of many utilities believe that incremental water suppties should be
paid for, in connection or capacity charges, by future customers since they necessitate the
requirement. Since marginal cost pricing is not based on current Costs, excess revenues
will accrue that must be applied to reductions in the service charge, to off-season rates, or
to funds for financing incremental suppty facilities. All of these attemative uses of excess
revenues must he evaluated for this aiternative in achieving faimess in rate structure design
and revenue neutrality.

A seasonal rate structure is implemented for water consumed during a utility's peak-use
season. either as a means of recovering the incremental cost of providing water during this
period or as an inducement to canserve water because of inadequate or constrained supply.
Seasonal rate structures can be constructed to apply ether summer charges or a tiered rate
structure. A summer surcharge couid be applied to all summer volume of to summer
volume in excess of winter volume. Most water economisis prefer using a surcharge on
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summer use :n excess of winter {indoor) use because the iNcremeantal cast of Supply can ze
used as a nasis for ne rate 2iocCKs and the difference in rate Llocks can be nign enough 13
nAauce 3 consumplion resgansa without generating major excess revenues.

(nclining block rates, or tierad Dlock rates. use two or maore rate blocks witn increasing uni
r3tes as consumechion increases from one dlock 0 the next. This structure can Se applied
Juring the summer oniy or dunng the entre year. Depending on the voiume braakpgints of
‘he Dlocks and the numeer of blocks, the upper blocks will rarety be applied in the off-
season. Scme ulities try to set each block rate at the cost of peaking or at the cost of each
new ncrement of supply. if the rate blocks are mostly judgmentai. the rate structure shaouid
be viewed simply as a caonservation rate structure which does not require a strict cost-of-
service justification. Determination of the number af blocks, price break points, and rate
differentials between blocks requires careful analysis that addresses the patterns of use by
blocks. the desired effect en consumption, and the impacts on total revenues.

(H) Emergency management plan which incfudes:

. Education and information program concerning the emergency plan
2. Notification procedures to identify initiation and termination of the emergency and the

corresponding implementation and termination of the emergency measures

. Trigger conditions
. Emergency water-use measures corresponding to each trigger condition

See Appendix A.

(I} Reservoir systems operations plan, providing for the coordinated operation of reservoirs

owned by the applicant within a common watershed or river basin in order to optimize

available water supplies

See Appendix B,

(J) A means of implementation and enforcement which shall be evidenced by:

.

1. A copy of the ordinance, resolution, or tariff, indicating official adoption of the water

conservation pian by the water supplier; and

2. A description of the authority by which the water supplier will implement and enforca

the conservation plan.
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(i) Additional content requirements. Water conservation plans for municipal uses by public drinking
water suppliers serving a current population of 5000 or more and/or a projected population of 500
or more within the next ten years subsequent to the effective date of the plan shall inciude the
following elements:

(A) A program of leak detection, repair, and water 10ss accounting for the transmission,
delivery, and distribution system in order to control unaccounted-for uses of water.

Tre City of Houston maintains a program to track the water transmission. delivery and
distnbution system in order to contrat unaccaunted-for uses of water. information in the
memhbly report includes: total water pumped, water said to retail customers, amount of
surface water scid, amount of water billed to General Fund departments. water lost, and
unaccounted-for water

(B) A record management system to record water pumped, water delivery water sales and
water losses and which allows for the desegregation of water sales and uses into the
following user classes; (l) residential (ii) commercial, and (iv) industrial

The City of MHouston maintains a very complex computerized system to break down water
sales and water losses and to altow for the desegregation of water sales and uses into more
than 70 user classes as shown in the foliowing chart.

13




City of Houston - Water System
Summary of Accounts by User Code - Average Month, 1994

User
Code

Description

Number of Accounts % of Total Retail

Singie Family Residential:

31 Resdental 310.874 11 5%
22 Semor Citizens 12.261 1.6%
23  Public Works Emplaoyees 258 2.0%
Multi-family Residential: ,
14 2 Unit Dwellir3 9.338 : 1.3%
1S 3 Unit Dwellings 2.384 : 0.4%
'35 4 Unit Dwellings 5.348 2.8%
17 Condos/Townhouses 23,4714 ' 31%
18 Apartments 339.009 ! 45.2%
1§ Trailer Parks 2.315 3.3%
Commercial Accounts |
21 One Commercial Unit Structures 28,124 3.8%
22 1 Commercial. 1 Family 98 | 0.0%
23 2 Commercial Units 39 0.0%
24 3 Commercial Units 31 2.0%
25 Strp Shopping Center 128 f 0.0%
28 Shopping Center 53 0.0%
27 HoteUMotel 285 0.0% f
28 Office/Bank Buildings 778 0.1%
29 iRestaurant or Bakeries t 2.329 0.3%
30 ingustrial Laundry 1 15 0.0%
31 Laundry Retail ’ : 175 a; 0.0%
32 Laundromat 219 i 3.0%
33 Plater | 24 0.0%
34 Mortuary 74 0.0%
35 %Car Wash 1 228 0.0%
36 Service Station/Auto Repair ! 1427 0.2%
82 'Effuent Only (Cycle 50) | 74 0.0%
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City of Houston - Water System

Summary of " :counts by User Code - Average Month, 1994

User
Code

Description

~ Number of Accounts

% of Total Retail

Commercial Accounts (continued)

1 Construcuen Meter 344 0 30%
73 Rasaie Accounts 7 3.3%
T4 Emergency i Q2%
T2 Lawn Meter Accounts 3,485 05%
Municipal & Institutional
37  Pnivate Schools 56 0 0%
33 Hosprtals 122 0.0%
50 Churches 1,868 0.2%
51 City (General Fund) 1524 0.2%
g2 City (Enterprise Fund) 83 0.0%
£3  City/County Government (Billed) 122 0.0%
34 State Government 33 i 00%
55 Federal Government 82 | 0.0%
56 Pubiic Schools 418 J 0.1%
57 - State Colleges 72 i 0.0%
50 City (Putlic Utilities) 123 0.0%
SUBTOTAL 749,218 ' 100.0%
Industrial Accounts 293 l 0.0%
TOTAL RETAIL 749,511 - 100.0%
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(C} A requirement in every wholesale water supply contract entered into or renewed after
official adoption of the plan (by either crdinance, resolution or tariff), and including any
contract extension, that each successive wholesale customer develop and implement a
water conservation plan or water conservation measures using the applicable elfements in
this chapter; if the customer intends to resell the water, then the contract between the
intial supplier and customer must provide that the contract for the resale of the water
must have water conservation requirements so that each successive custarer in the
resale of the water will be required to impferment water conservation measures in
accordance with appiicable provisions of this chapter

in 1994 the Cily developeq a new model cantract for raw water contract customer which incluges
three conservation-onented requirements:

1. Contract customers are required 10 prepare and submn 3 water conservation plan which
meets all requiremeants of the TNRCC rule.

2. Water rates are no longzr based cn a “take-cr-pay” rate structure,

Contract rates are based on a uniform block rate structure which is cost-based.

4. A penalty is added if the contract customer uses an excessive amount more than their
narmal average for that calendar month (based on usage in previous years' usage).

(%)

(1l) Additional conservation strategies. Any combinatijon of the following strategies shall be selected
by the water supplier, in addition to the minimum requirements above, if they are necessary to
achieve the stated water conservation goals of the plan. The commission may require that any of
the following strategies be implemented by the water supplier if the commission determines that
the strategy is necessary to achieve the goals of the water conservation pfan:

(A) conservation-oriented water rates and water rate structures such as uniform or increasing
block rate schedules, and/or seasonal rates, but not flat rate or decreasing block rates;

See Minimum Regquirements

(8) adoption of ordinances, plumbing codes and/or rules requiring water conserving plumbing
fixtures to be installed in new structures and existing structures undergoing substantial
‘modification or addition;

See The Uniform Plumbing Code as Adopted by the City of Houston

(C) a program for the replacement or ret-nfit of water conserving plumbing fixtures and
existing structures undergoing substantial modification or addition;

See The Uniform Plumbing Code as Adopted by the City of Houston
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(D} reuse and/or recycling of wastewater and/or greywater;

in May 1992 a study was conductad by Espey. buston & Associales for the City entrtled.
=23siDility of Wastewater Reuse™ The study was submitted in fulfillment of Chapter 31 Texas
~2mimstrative Cede TAC) Section 305,125 the cossibility of substituting reclaimed water for
cctatie water andicr freshwatar where such subsirution would be both appropriate and

cost effective. The rasuit of the preliminary benefit-cost analysis was that “none of the plans
was considered econcmicaily justifiable at this time.” ~owever. the report did recommend that
the City should “expeditiously move to replace potadle ~ater now used for goif course irrigaticn
with water from adjacent nayous.”

The City recently contracted with Espey, Huston & Associates to conduct a foilow up study on
the feasibility of converting Memarial Park Golf course from using potabie water to using bayou
water The findings of the study are supportive of the conversion. The City intends to go
forward with conversion of the Memonal Park Golf course irrigation system from potable to
bayou water. Other City golf courses are also being considered for such conversion projects.
Where feasibie, they will alsc be converted.

(E) a program for pressure control and/or reduction in the distribution
system and/or for customer connections;

.

The City of Houston utilizes 87 pressure reducing valves (PRV's) thraughout its water
distribution system in an effart to control excessively high pressures. In order to achieve this,
these valves can be used separately or in combination. For example, one valve can be used to
maintain a constant downstream pressure while another upstream can hold a predetermined
minimum pressure, regardless of system demand. The flow in a PRV is controlled by the
pressure downstream of it. A spring-loaded diaphragm regulates the size of the apening in the
valve. As the downstream pressure increases, the pressure against the diaphragm is
increased. The spnng forces the diaphragm against the vaive seat, thereby restrcting the flow
througr the valve and reducing downstream pressure. Conversely, as the downstream
pressure decreases. the diaphragm moves away from the seat and allows water to pass
thraugh. Cesired system pressures are thus maintained.

(F) a program and/or ordinance(s) for iandscape water management;

See Recommended Plan below.
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(G) a method for manitoring the effectiveness and efficiency of the water
conservation plan;

The effectiveness and efficiency af the parformance of each of the conservation
crzgrams will be monntored 20 an on-going tasis by conservatan siaff using a
water forecasting software, WaterPlan 2.3 (or ccmparatle software). WaterFPlan
s a software package which was develcgea by ine Amencan Water Warks
Association Research Foundation and was used to analyze the City's water,
pcpulation. ang caost data in developing benefit-cost ratias of the recommended
programs below

(H) other water conservation practice, method or technique which the water supplier shows to
be appropriate for achieving the stated goal or goals of the water conservation plan.

RECOMMENDED PROGRAMS

In order to achieve the specified goals as stated in the *“Minimum Requirements, Section .* the foilowing
current and addnional prog-:ms are proposed. These recammended programs include resigential and
commercial/industrial programs. and programs targeted at public buildings ana faciiities. The
implementation of these programs will be staggered over a five year period with one ar more new
programs being inttiated each year. A list of the programs. water savings, and the associated benefit-
cost ratios of ea<n program included in the recornmended plan is detailed in the table below.
Recommended crograms will be implemented by FY2002. Water savings attnbutable to these programs
would increase to 22 mgd of water production by the year 2006 and retail water preduction wouid be
reduced about 7 percent. The following critena were used in determining which programs shoulid te
imptemented.

« Beneft-cost ratio greater than 1.0 (i.e., the program must save more than it cost to
implement)

+« Reasonabie cost (i e., affordable)

« Significant water savings

‘e« Acceptable non-gyantifiable impacts
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Recommended Programs -

Sector

Residential

Commercial

‘Public

Other

Program Element

Res VWater Audits
Appliance Labeling

Subtotal
indoor Audits
Cooling Tower Audits
Subtotal
indoor Audits
Exterior Audits
Pool/Fountain Audits COH
Pool/Fountain Standards
COH In-House Program
Suptotal
Unaccounted-for Water
Public Education
Water Wise & Energy Efficient
Subtotal
Total

50 Year
Avg
Water
Savings
mgd

0.42
0.71

1.13

1.17
0.48

1.65

0.36
0.86
0.28
0.25

0.2

1.95

1165
451
0.42

16.58
21.31

Water

Savings

In 2001
mgd

0.18
Q.08

024

0.49
0.30

0.78

0.30
Q.72
0.17
0.04
Q.20

1.43

6.40
3.62
0.41

10.43
12.89

Benefit- |
Cost
Ratio

{50
years)

100 |
21.70

2.23
18.60

3.03
10.80
6.26
432
54.80

6.28
1.78
3.68

3.69




Impact of the Recommended Programs on Revenue
Jvitnoincreased oocow:ialicn n the =ousteon area, 3.3 the resulting :ncreased total water demand. the total
‘evenue will Zontnue 12 rerease e amount of increase wiil be shigntly less {approximately 1 5 percent

‘2ss over the nextlen years) with conservation than without

Serefits from the recommendea pragrams :nclude -apital deferrals such as delaying water punfication

Waterwise
3% P e

Coml indoor Audits 12

CCH In-House 2y
Praogram 2% s 39,
Pool/Fountain
Audits 3%

plant expansions 2 to 8 years, and delayed and reduced O&M costs. The recommended programs would
provide benefits at the rate of $1 .J4 per 1000 gallons saved for deferred capital and deferred Q&M. An
additional 30.27 per 1000 gallons saved would resutt from producing less water (lower Q&M). The total
benefit from the recommended plan is $1.41 per 1000 gallons saved. These benefits add upto a
significant amount over the study period. The present worth of the total benefits of the recommended
plan is approximately $262 million. The plan has an overall benefit-cost ratio of 3.7 to 1, which is very
cost-effective. This means that by mplementing such a conservation plan, the City of Houston would
racetve a return of about $3.70 for every $1.00 invested in water conservation.
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DESCRIPTION OF PROGRAMS INCLUDED IN THE RECOMMENDED PLAN
Residentiat Water Audits

The2 City of Houston (COH) wouid cffer an indoor and sutdcor water audit ' 2xisting s.ngie-‘amily and
mutifamily residential customers wrth tugh water use. Audits snhcuid target i=2 top 25 percent of water
users to ensure significant water savings. It is impartant to target high water users otherwise the audt
May 1ot produce the savings neec 24 to justify the program. The guditors wculd focus mast an cutdcor
water use 'dentifying water waste. offering informaticn t¢ :mprove water use efficiency. and preparing a
cusiomized lawn irrigation schedule. Auditors would aise conduct a brief in¢cor audit and instail low-cost
conservation devices such as low-flow showerheads. Each single-family auct would take approximately
one and one-half hours: muitifamily audits would take longer, depending upcn the buiiging size and the
complexity of the irmgation systern.

Apphiance Labeling

An appliance labeling program is intended to encourage residential customers to purchase water-efficient
washing machines and dishwashers, The program provides customners with point-of-purchase
infor—ation. including an equipment tag, similar to the Apgliance Energy Efficiency programs operated by
electne utilities. Efficient appliances receive a distinguishing iabel so they stand out on the retail sales
floor. The tag aiso shaws how each appliance compares with others in its category. The program targets
all residential customers who are likely to purchase new appliances in the near future, and majar
vendors/dealers.

Horizontal-axis clothes washers are more water-efficient than conventional vertical-axis top-loading
models. Rather than agtate ciothes in a tub full of water, as wrth verticai-axis machines, the honzontal-
axis washer lifts clothes up and plunges them down (like a dryer), tumbling clcthes in a smalf amount of
water. Honzontal-axis washers can be either top loading or front loading. They are 33 percent more
water-efficient on the basis of water used per pound of laundry washeg.

Dishwashers currently sold use about 12 gallons of water per completed cycle. Qlder models use about
14 gallons per cycle. Water-efficient, domestic models are available that use 7.5 gallons per cycle.
Consumer Reports rates several models of these water-efficient dishwashers highly. The water savings
also result in energy savings because these water-efficient models use less hot water.

Commercial/industrial Indoor Water Audits

This conservation audit targets existing commercial and industrial customers. The top 10 percent of
water users in this ¢lass would be offered a free interior audit and periodic follow-up to encourage
customer implementation of audit findings. Incentives couid be offered in a refated program.
Site-specific audits are an efficient way to lower water use in this category, since industrial customers
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4suadtly use more ater Der gecount than ary Jther customer categery  This audit wauld e raceatan
avery five yaars

A0 miener audit would be congucted Sy CCOM staff or a consultant. Tha auditor would gerform an cn-sae
~tEOCr nsLection and oriquce a customized repart that describes fixture inspections. leak tesis. retrgfit
Zcssitiitias caokng tSwer 2oeration and impravements, process water imorovements. ang racychng
Zcconunities fCr 2ach site The report would include a spreadsheet that compares the existing facility
coperations with conservation standaras and potantials. The panticipant's actions and water use would he
tracked over time. Standards wouid be based 0n previous experience and the performance of the latest
1achnology.

The audrt report would consider, when appropriate, the following measures:

e Change from water-cogled to air-cooled equipment;

+ Change from one-pass to recirculating cooling and heating systems;

o Improve industnal and commerciai washers and rinsers;

« [nstail solencid and automatic control valves;

s Analyze whether recycting industnal water and separating waste streams are feasible: and
o Determine placement of submeters.

Cooling Tower Water Audits

This conservation audit targets existing commercial and industrial customers. It is simiiar to the
commercial/industnal intenior audit program except that it just focuses on cooling towers. Cogling towers
consume large amounts of water, depending upon the climate and the efficiency of the unit. Assuming
that the largest water users have ccoling towers, the top 10 percent of water users in this ¢lass would be
offered a free interior audit and periodic follow-up to encourage customer irnplementation of audit
findings. Incentives could be offered in a related program. It is estimated that there are approximatety
1.00C commercial/industnal cooling towers in Houston.

The purpose of the audit would be to measure the existing number of cycles of concentration (ratio of
makeup to bieed water) and suggest improvements in operations, such as the addition of a chemicai feed
system, to increase the cycles of concentration. The goal of the program wouid be to raise those sites
with less than three cycles of concentration to 5-8 cycles. This audit would be repeated every five years
to maintain or improve the conseryation level.

The cooling tower audit would be conducted by COH staff or a consultant. The auditor would perform an
an-site inspection and produce a customized report that describes system inspections, leak tests, retrofft
possitilities, operation changes and improvements, and recycling opportunities for each site. The report
would include a spreadsheet that compares the existing facility operations with conservation standards
and potentials. Standards would be based on previous experience and the performance of the latest
technology. |f the cooling tower is not separately metered and water use is significant and appears to be
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~2rficient ciacemert of submetars would Se suggested  The parcipant's actions and water use wouid
ce rackzd over time.

Public Facility Interior & Exterior Water Audits

Tnis measure s Jesigned to reduce interior and peak demand by imgroving «ndoor water use and outdoor
rmzation efficiency. All public buildings and imgators of fandscapes larger than three acres ara
sandicates for this measure. The participants would recewve a two-part audit. The first part would focus
3nindcor water use and would e similar to the commercialfindustrial indoor audit, emphasizing the water
-s2d in santary fixtures likely to be present in city puildings. The second pan would instruct landscape
$2 managers to:

« Leam the targeted site's current imigation efficiency,

+ Be adwvised of available low-cost hardware improvemants.,

+ Receive baseline irrigation schedules.

« Receive instructions about how to modify the schedules according to
+ weather changes, and

* Receive water savings information.

Poals and fountains would be excluded from this program if they are covered in another pr- ;ram.
Foliow-up audits would be provided cnce every three years. Site building and landscape managers would
De responsible for implementing audit findings.

The COH has a program to audit irge turf areas owned by the City. The audits recommended a lower
water application rate at all City goif courses. The average reduction at City goif courses was 55%
compared to annuaf use. Sharpstown was able to reduce use 41 percent, which shows an 80 percent
compliance rate with the recommended schedule. There is a very good patentiai for this sort of program.

Public Fountain/Pool Water Audit and Repair

This conservation audit targets all publicly awned fountains and pools. There are an estimated 60 public
fountains and 260 public pools in the COH service area under the category of municipal and institutional
account. This includes the 24 fauntains and 44 pools that are city-owned and operated. The qualifying
public facility owners/managers would be offered a free fountain/pool audit and periodic foillow-up to
encourage implementation of audt findings. Incentives could be offered to speed up the repair process.
An interior audit would be conducted by COH staff. The auditor would perform an on-site interior
inspection and produce a customized report that describes fixture and valve inspections, leak tests,
retrofit possibilities, fountain/pool cleaning and backwashing operation and improvements, and recycling
opportunities for each site. A leak test by a private contractor would be provided if warranted. The repart
wouid include a spreadsheet that compares the existing facility operations with conservation standards
and potentials. The participant’s actions and water use would be tracked over time. Standards would be

based on previous experience and the performance of the latest technology.
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T-e a.dt -2port would consicer. when appropniate, the following measures:

« Changes in cceration including cleanming and backwashing:

» _2ak detection and repair

« Replacement of recirculation pump

o Irstail salenod and automatic float (overflow) valves;

+ Analyze whether recyching water and separating waste streams are feasiple; and
» QCetermine placement of submeters.

Standards for New Fountains/Poois

This canservation measure targets all new publicly owned fountains and pools. There are an astimated
260 public fountains and 60 public poals in the COH service area. The plans for new fountains/poois
would be reviewed t0 make sure that the equipment is up 10 state-of-the-art in terms of water efficiency.

A pian review of new facilities would be conducted by COH staff and conveyed to the facilty designer.
The plan checker would look for the following features: iow flow showerheads, ULF toilets, seif-closing
faucets. dead man swiiches for hoses, and secured float valves at swimming pools, and re-circulation
pumps at pocis and fountains. Other features would be compared with existing conservation standards
and potentials. Standards would be based on previous experience and the perfarmance of the latest
technology.

The COH would develoc aperations manuais for ensuring proper operaticn of new eguipment. Included
would be sections on peavfountain cleaning procedures. chemical water treatment, fiiter backwash
frequency crteria, pool/fountain emptying and refilling criteria. Guidelines for water use would be
developed in terms of a water budget that wouid be provided to each facility manager. The manual would
e loose teaf and a binder would be prepared and given to each new ownef/operator. Training seminars
for existing maintenance staff would be conducted periodicaily. The COH would set up a water use
tracking system for all new accounts where pools and fountains are separately metered. Installing
separate meters would be encouraged and required for large pools. Site visits to new instailations would
be made for suspected high water users and on-site advice offered.

City of Houston In-House Program

This program targets all City depastments that are not now charged for water. Although maost City
accounts are metered, current City policy is to bill only those departments that are a revenue-supported
enterprise. Enterprise departments collect fees, charges or other non-tax revenues, All depaniments are
currently bilied for sewer service. However, departments that are not enterprise are not billed for water.
Under this new program, a monthly “water statement” would be produced and distributed to each
department. A goal of 10% to 20% reduction in water usage would also be imposed for each department.
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Tha goal wourd Te Jetermined by the Water Conservation 3ranch 5ased on the gepartment s watar
Jisage and work resgonsibifities

The zurrent galicy of not charging for water has fed to wasteful practices by those depantments. The
~arks Jeparment uses about 30 percent of water usec Cy this group of departments. Sach City
Zeganment wouid ce given 3 goal of a 20 percent water - . 2 reduction.

CCMBINED BENEFITS OF RECOMMENDED PROGRAMS

'mplementation of the above programs . will defer all raw water treatment. and major treated water
pumping programs. Because t is expected that the City will complete the distnbution network as quickly
as possibte to provide surface water to all consumers, it is not anticipated that water canservation will
defer expenditure on the distnpution system. The lower consumption gained by water conservation will
allow those additional consumers to be served without the development of additional raw water,
treatment, and pumping faciiities

The penefits from conservation include both current savings in operatians and maintenance (O&M) costs
and savings from the deferral and/or cancellation of captal projects that would otherwise have been
necessary in the absence of conservation. Since new capnal projects will require O&M, there are
additional benefits from the capital deferrals.

Operations and Maintenance vings

Shaort term savings from operating existing facilties can be realized as a resutt of conservation. Whiie
many cosis associated with operation and maintenance of a water system are fixed and will not vary with
the levei of consumption or proguction, other costs remain that are directly related {o the levetf of
production. For example, energy casts and chemical costs are frequently directly related to production
ievels. O&M savings from conservation were $0.268 (i.e., marginal cost) per 1000 gallons. (Bishop and
Weber, “Impacts of Demand Reduction on Water Utilities”, AWWARF, 19396).

Capital Savings

The City of Houston is currently in the process of defining its future capital requirements to reduce its
groundwater usage and meet future production requirements through surface water supplies. Therefore,
capital savings have been estimated by comparing existing treatment plant capacity with the capacity that
wauld be required over the period of this plan (through 2050). Based on water demand projections,
adjusted for expected demand reductions from long-term impiementation of plumbing code requirements
for water conserving toilets, urinals, faucets, and showerheads, the need for additional capacity was
estimated, assuming that treatment capacity would be added in 50 mgd'increments. Capital costs were
estimated based on $1.5 million per mgd of capacity.

Major pumping costs planned over the next 50 years are included in the above figures. Marginat costs for
capital were initially estimated based upon the impact of a one-year delay in each of capttal increments.
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Appendix “aA"

CITX OF HQUSTON
WATER EMERGENCY RESPQNSE PLAN

July 13, 1998
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Sross uantisy means the toral quantisy of water dsliverad o oa

ing a menth.

avsraga Zxoss Juannity avclicabls to an iadiwvidual zusccomer
$ tha mcnthly average gross quanticy of water deli-rerad to

a customer during the zwelve (12} months immediactely precsding
Ty

cilling cycle in which a cricical or sericus water
i

W

Target usage during a cxitical watexr snortage period shall
mean an amount equal to seventy gercent (70%) of the avsrags
Sross guantity

b Target usage during a serious watar shortage pericd shall mean
an amount egual to eighty percent (80%) of the average gross

guantity.

Average production shall mean cthe City's average combined
surface water and groundwater preduction during a three (3) day

pericd.

Combined reservoir storage supply shall mean the combined
storage quantity of water stored at a point in time in Lake
Houstorn, Lake Conroe and Lake Livingston (City share of storage

only) .
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Tn2 JLty's watsr distributicn system fassd 20 tne avarzsa
Twenzs-four 2+) nour  pressurs rz2ading 3T r2prassantasiocas
Sra25sUurs TCilnts

=aSI2T2C T8Ans any gerscn raceiving trszatad watar sarcice Sram
th2 CiTy's watar system and £or whom (or Sor which) a marar =33
os2n Lnstalled A Terscn servad Dy mors than cne matar s

Conssrration Surshargs means the amount added to tha cus
O =znccurage censervation. The surcharge 1s equal

n
(D
3
1

T
centag2 of the custcmer's bill which is equal zo the per
arence tetween the gross quantity and ths target- guantic:

-
.
s dafinad in this crdinance.

twelve thousand (12,000) galleons and the targsc

Example: If the custcomer's average gross quantity fcr the month
in guestion is
t

quantizy is ten chousand (10,000) gallons, the conservaticn
surchargs would ke equal to twenty percent (20%) of the
customer's bill. (12,000 - 10,000 2,000

2,000 / 10,000 20%)

]
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Sxzss Zuantity ma2ans the total guantizv of water delivarad o a

g2 Gross Quantity applicable o an individual custcomer

a
means tha monthly average gross quantity of wataer delivered to

S g the twelve (12) mecn:ths immediately prsceding
tn2 monthly billing cycle in which a critical or serious water

e
shcrt-age pericd begins.

a Target usage during a critical water shortage pverigd shall
mean an amount egual to seventy percent (70%) of the average

a serious water shortage period shall mean

an amount equal to eighty percent (33%) of the average gross

quanticy.

Average Production shall mean the City's daily average combined
surface water and groundwater production during a three (3) day

pericd.

Combined Reservoir Storage Supply shall mean the combined

storage guantity cf water stored at a point in time in Lake
Youston, Lake Conroe and Lake Livingston (City share of storage

only) .

ii



w

\(

I

(&

AU2rag2 Watsy 2rassurs sNAall T2an In2 aVarage DresSsurs wis-in

- SV e I = -~ - - -~ 3

-2 CLty's watar 2Lstrilutlon systam zased on tha averags

- S - { M =] 3

—wanIw-Lour (24 oCsur  grassura r23adlngy  atl o reprasentsciva

Tra23sura2 TolnIs

Z437ZCm2Y TM2ANs AnyY CeYscn racselving treatad watary servicae from

—g = [ - = - ﬂd Ty - [~ = ral s~ oy

—n2 CLty's watar svsiem and for whom {2y Izr which) a mazar has

p A Ja) = -

c2=2n installad A cTerscn s2rvad DYy mera2 than cne meter s
—~- - — - ! -

considerad a separata customer I2r 2ach metax

Czcnservaclicon Surcharge means the amount addsd to the customer's

pill to encourage cconservation. The surcharge i1s equal to the

carcantage oI the customer's pill which is squal to the percent

o}
(b

twasn the gress gquantity and the target quantity

-
& -

H

1ls ordinanca.

W
1]

[ON

(D

[

t.‘ .

)
o
e

-

Zxample: If t“he custcmer's average grce 5 guantity for the month
in question is twelve thousand (12,000) gallons and the targst
guiantity is ten thousand (10,000) gallons, the conservation
surcharge would be equal to =twenty gpercent .20%) of the
customer's bill. (12,000 - 10,020 = 2,029

2,000 / 10,0¢CC
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CITY OF HOUSTON

WATER EMERGENCY RESPONSE PLAN

PURPQOSE:

Th2 purpose of o2 Water Emergency Response Plan is o establish

Zouston to IZ2llow in case

A watex shertags amergency, caused by drought or  other
uncsntrollable circumstances which hinder the City's ability :to
ter demard, can range from mild to critical and can disrupt

thie2 normal availability of water supplies. Therefore, it is
ixportant that thz City of Houston establish these policies and
ocC @s so that guiialines exist in zhe event that a water
shortage smergency occurs.

II -DENTIFY EXISTING WATER SUPPLY SYSTEM:

—_——ml EEfo = Eomasss

Trne City of Houston's water supply includes both surface water and
groundwater resources. The City controls water rights in both the
San Sacinto River System (Lake Houston and Lake Conroe} and in the
Trinity River Systeé {Lake Livingston). The City also withdraws
groundwate¥ from the Chicot and Evangeline Aquifers. However, due
o constraints imposed on the use of groundwater by the Harris-
Galveston Coastal Subsidence District and contractual requirements
for the release of surface water in order to control salt water
intrusicn in the Trinity River System during the summer months (May

15 to September 15}, the City may not have access to all water

1
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Zwen InTUgn LI 2T2ars tnat tns CilTy will hava an adaguatas wanar
SUTTLY T2 ma2I Z42mand ISy many y2ars, sShorio Tarm orsbhblams mav csaur
That Tould LImit Treacment capacity and/sr the sysTam's asilisy =3
Ja2liver zafs Zdrinzing watsaxr Txameplas of such Trobolams ars
* Zrougnt conditicns which can l2ad to unpracedantad  watar
Zzosumpticn and savare deplecicon oI fresh watar supplizs;
* Ncrmal water demand incCreases wnlch occur more rapidly =ohan
axzectad and exca2ad tha safe capacity of the systeam;
* Ccntaminating £lccds ¢r massive =guipment failures

ity's sourcas of water supply incliude Toth surface
water and grcundwat:2r, the capacity and constraints of each systam
fied. Presently the eastern half of the City is

-
=

.-4.

n
predominantly served by surface water while the western nalf

served by groundwatear. The record maximum daily
rraatad water Pumpage, to date, of four hundred and sevency-thres
illion gallons (473 mgd) occurrad on July 30, 198s6. 2f this
zotal, thr2s nundred and one millicn zallons {301 mgd) or sixty-
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four cercant {54%) came from groundwatsr sources and the ramaining
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Raw water is treated at the East Water Purification Plant Complex
locac2d on Faderal Road at Clinton Drive in the eastern part of the
City. This complex is compcsed of three conventicnal surface water
purification plants. The City also has a fourth water treatment

olanz in Southeast Hcuston adjacent tc Ellington Field.
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Tha percentage oI groundwatar usad Ty Tha Tits has Jecr=2asaz
SuZstantially In r2Cent y2ars 2u2 Io the 3vallabdilizy of syurfaca
JAT2Y Thls inzr2asad us2 29f surface waz=r i3 TriTarily in
r2s5ponse TI In2 n22d O control land subsidence withiin Tha Havrige
Zalvaszon County ar2a

Ta2 nm22d o ragulate chns witndrawal of groundwatar Zsr suksidenca
conItrsl within Harris and Galwesztzsn Czuntias has ryasulzad in =ha
crzation oI cthe Harris-Galvestcn Coastal Subsidencse Discrics
{H3CSZ2) 2y tna 5¢th Lagisiagurs ZGCSD nas subsequently (latesc
ravision, April, 133%2) 1issued a Distric:z Plan whizh 1limi=zs

inco sevan .7) ragulatory areas. The amounz cf groundwac

;1 TS - P IRIEE! .
will be limited zo =2ither ten percent (11%) or =twenty percant

Tha major constraint the City faces is the difficulty of the City's
watar distributicon system tc meet peak demand due to a lack of
calance in the water supply facilities. Specifically, this includes
the development of the distribution facilities rnecessary to
transfer surface water from its sources to consumers, and che
limitations on groundwater pumpage as set out by Harris-Galveston
Coastal Subsidence District Plan. Therefore, the constraints and
limitations of both water supply sources must be considered when
selecting the trigger conditions that signal a water shortage

emergency situation.



A2raT® 0 WAIErX 0 Srassurs witnhln Tha Tilty's  Tra3aztad wamar
i.strizuticn swstenm 15 IZroy-Iiva pounds ger sguara Loz L3
Tsi. Zr 1255
A MilZ Wazer Sncrzage Parizd 2nds whan the Tixectoy o7 Dublic wovks
m3as d2zlarad Tnat the mild water snhortass perizd has =2ndsd and has
Zil2d a wrizTzan daclaration o that =2ffsct wizh zhe City Secracary

smbined resarvolr storage supplv 1s approximately eignteen (18)

nchs surface wazer supply for a period of ten (10) consecutive

or

Avarage water productcion 1s eighty-five percent (85%) of the
ccmbinaed pumpage capacity for trzated grecundwater and surface

warer.
or

Average water pressure within the City's treated water
disctribution system is forty pounds per square inch (40 psi) or

less.

A Serious Water Shortage Period ends when the Mayor and the City
Council has declared that the serious water shortage period has

5



2NIO22 A0 A5 122 3 wrltZan Zeoliriction TO SRt affa-s i=m =g
- - - - - — e - T e e T o o Y o e et
iz Zazrazary
3\ Nt A g T WAaTsr :—Dv-aﬁa Tav o~
______ - -o7 r73z2 Pariod
S JXIlTifa. WAT2Y IhorTage Paricd Ior all o 2art 2fF tha 3gmam o gito
= : T 2Z Tn=2 3vsts 1Ll
P - - - . LI S, - - —emm T ey ™l e - y =
Tegln wnsn Tne Maycer and fne CLty Tounzil fTiods than anae ov meava A8
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= > ra iz 2xisTanca o
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Iiling a2 writtian daclaration to  that effsct with =ha  Ciee
s2cratary
¥
[P ' - - 1 -
Jerpinad resa2rvolr sTorage supply s approximately twalva (12)
- -— 3 - 1 =
TmCentnis surfacs watar  supbly  IZor a perizd cf t=n (12)

Qor

Average watar production is ninety percent [(90%) of the combined

oumpage capacity for treated grcocundwater and surfacs watsar.

-

Avarage wat2r pressure within the Ci:zy's distributicn system is

thircy-five pounds per square inch (35 psi) or below.

A Critical Water Shortage Period ends when the Mayor and the City
Council has declared that the critical water shortage veriod has
ended and has filed a written declaration to that effect with the
City Secretary.

The permitted amount of groundwater withdrawal is based on the
allowable annual pumpage as set by the Harris-Galveston Coastal
Subsidence District (HGCSD). The HGCSD allows the City to utilize
additiocnal groundwater during peak water demand periods as long as

6
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EMERGENCY MANAGEMENT PROGRAM

e — - - - - — -
AS T2 watsry shcrtage Seccmes mora groncuncad, the rasconss to tha
- - - 1 2 v = - -
shorzage will beccme mors drastic The following programs ars Scr
:
N = = - 1 ==
mild, saricus and critical watsr shortage periods

2)

Mild Wacer Shortage P=sriocd

Puring a mild watsr shertage caricd, =zhe Director ¢f Public
a water anmargency management information
orocgram -z inform the public of voluntary measurss to be takan

£o conserve watar usaga, ilncluding but not limitced to:

a) R=quest that customers insulate water pipes rather than

running water to keep the pipes from freezing.
b) Requesting that customers check for leaks, dripping faucets,

running toilets and that custcmers utilize water conservaticn
kits such as displacement tags, low flow shower heads and
leakx detector tablets.

c) Requesting voluntary reduction from major custcmers.

d) Instituting a water use reduction program by the City.

Serinys Watey Shortage Period



ZUTYLnT A 32rlcus waler snortage zericd, thae followinT srmaroa-os
- -‘—’--.‘-

Tanagamant prsgram shall D2 lnostizutad by the Cloy
3 -2 arpilling cycla inzludes all or parz of zha saricus wascaxr
sncrzage zaricd, a cons2rvaticsn surcharge will be addad -o
o2 sustoTar bill 1f T2 actual usage exceads Targat Usage as
d2finad IzZr a s2ricus watzar shortacge zaricd., The formula far

8 = XI{3)
Wnare
CS = Conservation surcharge.
3 = Customer's water bill.
¥ = Percent that customer nas axcesded targat usage.

Contrac:t tresazsd watar customers, emergancy Dback-up customers,
Cransisnt maIt2ry customers and customers having a gross guantity
thrse thousand (3,000) gallons or less in any monthly billing cycle

ars sxempted Zrom the customer surcharge for the monthly billing

cycle.
Curing a serious water shortage pericd it shall bpe unlawful Zor any
Derson to:

a) Cause or allow ncn-essencial water use, such as:
Strsat washing, flushing fire hydrants, watering parks, golf
courses and esplanades, £filling swimming pcols and the

operaticn of public and private decorative fountains.

o) Waste water by:

=

Permitting water from landscape irrigation to escape into

gutters, ditches, streets, sidewalks or other surface drains.

2) Failure to repair a controllable leak on the customers premises

8
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oI -2 public.
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oy Tunicigpal cperaticns oI flushing watar linss for oublic
L
T —
nealth purposes
-— —_ - =4
FTor the supprassiocn of fires
- - o i -
For municipal operaticns of wetiing any surface for the purpose
. . e
oI tascting for l=2aks in bulldings or scrugIuras.

rt
oy
(b

ions 1n wetting any surface for purpossa

at
complying with the air polluzion laws of the United States

maintaining public gardens and arborstums of national,

r
state or resgional significance when necessary t©o preserve

For commercial businesses that use water to maintain (but not

"éxpand) their primary business practices (e.g. commercial car

3)

and truck washes, nurseries, turf growers, water haulers,

concrete pavers, etc.)

For watering grass or plants which have been planted or
transplanted on the same calendar day on which such discharges

occur.
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sncrzaze cCons2rvatlicn plan
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3) Crizizal Wacsr Snortiags 2arind
-
(D109 abibel

ing a critical water shortage pericd, the following 2mergsncy
e e

insticuzed by the City.

a) IZ a zillling cvycls includes all cr part cf the criticzcal watar
sncriags pericd, a conservation surcharge will be addsd to the
cuszzmer oill I the actual usage exceads target usage as
daiinad IZ3r a sesrious watar shortage pericd. The formula for

r
caftarmining the conservation surcharge is:

CS = Ccnservation surcharge.
3 = Customer's watar bill.

Percent that customer nas exceeded target usage.

P
]

Contract ctr2ated water customers, 2a2mergency back-up customers,
transisnt meter customers and customers having a gross quantity
three -thousand (3,000) gallons or less in any monthly billing cycle

are axempted from the customer surcharge for the monthly billing

cycle. -

During a critical water shortage period it shall be unlawful for

any person to:

a) Cause or allow any outdoor water use: or

10
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7
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S2 apcwvs r2sTryiCTLions sSnhnall not apply to the Icllowing watar usa
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2} To alleviate conditions threatening health, safety cr welfars
o)

O
th

n

\ o . . - 3 ~ L ]
2} For municipal czgerations of flushing water lines

3} Tor zh2 suppression of fires.
r municipal cperations of wetting any surfaca for the purpose
=

for l2aks in buildings or structures.

} For municipal cperations in wetting any surface fcr the purpose
of complying wich the air polluticn laws of the United Statess
of America.

6) For maintaining public gardens and arboretums of national,

state or regional significance when necessary to preserve

specimens.

7) For commercial businesses that use water to maintain (but not
expand) their primary business practices (e.g. commercial car

and truck washes, nurseries, turf growers, water haulers,
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and private schools, collages, universities and cutdoor

a
2) Contract custermars, ilndustrial custeomers, commercial customers
S

al customers.

i

noand safsty faciliziss.

It is the respconsibility of the Director of the Department of
Public Works and Engineering to monitor the daily groundwater and
surface water pumpage. The Director will also monitor the combined
regervolr conservation stcorage in Lake Houston, Lake Conrce and
Lake Livingston on a monthly basis. The Director will direct water
oroduction personnel to bring any decrease in water pressure to

trigger levels to his/her immediate attention.

The Director of Public Works and Engineering shall notify the Mayor
and the City Council when any one of the trigger conditions cccurs.
The Director shall also notify the Houston-Galveston Coastal
Subsidence District (HGCSD) of any groundwater pumpage that exceeds
the permitted amount during a water shortage period. During the

12
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Notifyong the public at an early stage is essential for che success
2 the Water EZmergency Response Plan. Therefore, 1in order to
2nsure public awarenes lar

e
and understanding of the plan, camphlects
am

s
igger condicions and ths progr

th
8]
H
1)

tr ach stage of
Tn2 watsxy shortage veriod will be distributsd to the public by the

'a

rn

v
¥

o

I
»

8]

e _ . N Cs . .
2pllc Works and Engineering CDepartment 1£, in the opinizn o

Mayor and cthe City Council, a water shortage reriod is

'1
'1
(R}

(w1

H

min
Th2 gamrhlets will 2ducate the public and provide guidelines
c

h stage of the watar shortage period.

- the event that any one of the triggsr conditions occurs without
warning, tne Public Works Department and Enginesring will provide
cna public with information explaining the trigger conditisns and
zhe program Ior each stage of the water shortage pericd through the
news media (radic and television announcements and through the

bTicatlon of artlcles in the local newspapers, handcuts, bill

i nserts, Mass mall*ngs, etc.). The Public Works Department and
Zngineerimg will also provide the public with informaticn on water

(

conserving metheds throughout the water shortage pericd.

Throughout <the water shortage vperiod, the Public Works and
Engineering Department will keep the public informed regarding

derails of the water shortage period and on methods of water

13
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Appendix “B"
River and Reservoir System

The reservoir system covered by this operaticn plan is located on the San Jacinto River
wvhich foerms approximately sixty (60) miles north of Housten. The river traveis
approximately tweive (12} miles. enjoining several small tributary streams. until it flows into
Lake Conroe The outflow of Lake Conroe becomes the West Fork of the San Jacinto
River and travels approximately thirty-five (35) miles, being enhanced by several tributary
streams. until it flows into Lake Houston which is located East of the City of Humble. in
addition to the West Fork of the San _acinto River, Lake Houston receives flow from the
East Fork of the San Jacinta River, Caney Creek, Luce Bayou and several smaller tributary
streams. The outflow of Lake Houston becomes the San Jacinto River and travels

approximately ten (10) miles before emptying into Scott Bay and eventually into the Guif
of Mexico.

Lake Conroe

Lake Conroe was formed by a eleven thousand three hundred (11,300) foot long earth-
filled dam including a controlled spillway and has a drainage area of approximately four
hundred and forty-five (445) square miles. The lake was completed on September 1, 1972
and impoundment begin Jaruary 9, 1973. At maximum normal water ievel, the lake has
a surface area of twenty-one :housand five hundred and seventy-two (21,572) acres and
a storage capacity of four hundred and thirty thousand, two hundred and sixty (430,260)
acre-feet. The spillway has five (5) 40-foct by 30-foot tainter gates and is located near the
center of the dam. Low-flow releases are made through a separate multiple gate inlet
tower that has three (3) gated controlled and cne (1) uncontrolled opening. The tower is
connected to a stilling basin and a concrete weir by a fourteen (14) foot diameter conduit
through the dam. The lowest gated outlet is fifty-six and one-half (56.5) feet below the top
of the conservation pooi, at that level the lake has a capacity of three hundred (300) acre-
feet.

Lake Conroe is operated by the San Jacinto River Authority who owns thirty-three percent
(33%) of the water, the City of Houston owns the remaining sixty-seven percent (67%).
The San Jacinto River Authority has first priority for use of the water in lake Conroe and
the first releases of the month are charged to their account, up to their permitted volume,
then the water is charged to the City of Houston.

Lake Houston

Lake Houston was formed by two (2) earth-filled embankment sections with a three
thousand one hundred and sixty (3,160) foot uncontrolled concrets s3pillway midway
between them and has a drainage area of approximately two thousand eight hundred and




tventy-eight (2.828) square miles. The lake was completed and impoundment began on
Aprit 9. 1954 At maximum normal water ‘evel. the lake has a surface area of thirteen
thousand ard sixty-eight (13 068) acres with a storage capacity of one hundred and thirty-
three thousand nine hundred (133.800) acre-feet. The spillway has two (2) 18-foot by
20.5-foct tainer gates that can be used for releases below the crest of the uncontrolled
spillway and there are two (2) 18-foct by 6-foot flashooard type gates located just east of

the spiiway. Additionally. there is a thirty-six (368) inch diameter sluice gate that is used
for low-flow releases.

The Lake Houston Pump Station and West Canal is operated by the Coastal Water
Authority under a contract with the City. There is also a pump station on the east side of
the Iake operated by the San Jacinto River Authority that pumps water into a canal which
they own.

Water Rights

The San Jacinto River Authority has a right to divert fifty (50) million gallons per day and
the City of Houston has a right to divert one hundred and forty-nine (149) miliion gallons
per day from the lake.

In total, the San Jacinto River Autharity has water rights of seven thousand five hundred
(7,500) acre-feet per month and the City of Houston has total water rights of nineteen
thousand five hundred (19,500) acre-feet per menth from the San Jacinto River and
Reservoir System.

Operation Plan
The © n Jacinto River Authority releases water from Lake Conroe as follows:

"The City of Houston calls for Water to be released when Lake Houston is 2.0 feet
below spillway level, and at the rate called for by the City of Houston. Releases are made
through the upper gate until it becomes necessary to open the next lower one to achieve
the required flow." The maximum release rate is 700 ¢fs. At 2.0 feet below the spiilway
crest, Lake Houston has a storage volume of 113,613 acre-feet.

During periods of low rainfall, water from Lake Houston is released as needed to maintain
in-stream flow.

This operation plan has been in effect since Lake Conroe was constructed. Lowering the
Lake Houston call volume would adversely impact in-stream flow and recreational activities
on Lake Houston while raising the call volume would have very little effect on either
reservoir.
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To the Zconorable Ciiy Council of ibe ity of Heuston:

[n accordance with the provisions of Article VII, Section 7 of the Charter
of the City of Houston, [ submit and introduce to you the ordinances set out in
the attached agenda for the meeting of the City Council of the City of Houston
on the lst and 2nd day of SEPTEMBER, 1998, with the request that all such
ordinances, except those making a grant of any franchise or special privilege, be
passed finally on the date of their introduction. There exists a public emergency
requiring such action and I accordingly request that you pass the same if they

meet with your approval.

DATE: SEPTEMBER 1, 1998 %yit:f\the cészn/



