


Currently. t~e Water Conservation 9roup sponsors presentations to Sc~OOIS tiirou:;rout ts 
service are.; Last ye3f 250 presentations were given ~eacnlrig about 2.200 studerlts ;:er 
'nonth. Pre- and post-presentatIOn surveys are done to gaL., a effectiveness 

(G) A water rate structure which is not "promotional"; i. e., a rate structure which is cost-based 

and which does not encourage the excessive use of water 

T~e eXisting CCH rate structure Includes Inclining blocks and single unrt rates for both water 
and sewer pncIng Sewer pnclng IS based on total water use In general tr,ese rates 

structure are cost-based and are not promotional. Traditional objectives In rate structure 
design Include that the rates be based on the costs to serve, that they prov1r:.O 3dequate and 

stable -evenues. that they be fair or equitable among customers classes a . ,olume users. 
and that they be easy to implement and administer. Conservation pricing 'nakes the most 
sense as part of a broad demand management program. 

A Single unit rate structure charges the same unit 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 populanty over the traditional declining-block rate structure because 

of the intuitive appeal of all customers paying the same price for all water use. and the 
elimination of the perceived unfairness of large water users paying lower rates for high 

volume under the declining-block rate structures. The uniform volume rate structure is 

generally accompanied by a fixed monthly service Charge, by meter Size, that recovers 
customer costs unrelated to water volume. 

Marginal cost or incremental costs of new supplies or of the next increment of treatment 
faCilities 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 or not use their next increment of water IS based on the 
cost 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 customers of many utilities believe that incremental water supplies 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 supply facilities. All of these alternative uses of excess 

revenues must be efjaluated for this alternative 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 conserve water because of inadequate or constrained supply. 
Seasonal rate structures can be constructed to apply either summer charges or a tiered rate 

structure. A summer surcharge could be applied to all summer volume or to summer 

volume in excess of winter volume. Most water economists prefer using a surcharge on 
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summer use ,n excess of winter (Indoor) use because tne Incremental cost of suoCly can :e 

~sed as a oaSiS fa: ~e rate OiOCI(S and tne difference In rate blocks can be ,~Ign enougn ~J 

induce a consumpllon response wltnout generating major excess revenues 

Inclining block rates, or tiered alack rates. use two or more rate blocks wltn IncreaSing 'JM 

cates 3S consur'c1lOn Increases from one block :0 tne next. ThiS stnucture can be applied 

junng the summer only or dUring the entire year. Depending on tne volume breakpoints of 

:ne olocks and tne number of blocks. the upper blocks Will rarely be applied in t,'1e off­

season. Some utilities try to set each block rate at the cost of peaking or at the cost of eacn 

new Increment of supply. If the rate blocks are mostly judgmental. the rate structure should 

be viewed simply as a conser,atlon rate stnucture which does not require a strict cost-of­

seNlce justification. Determination of the number of blocks, pnce break pOints. and rate 

differentials between blocks requires careful analYSIS that addresses the patterns of use by 

blocks. the deSired effect on consumption. and the impacts on total revenues. 

(H) Emergency management plan which includes: 

1. 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 
3. Trigger conditions 
4. Emergency water-use measures corresponding to each trigger condition 

See Appendix A. 

(/) 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 plan 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 include the 
following elements: 

(A) A program of leak detection, repair, and water loss accounting for the transmission, 

delivery, and distnbution system in order to control unaccounted· for uses of water. 

Tre City of Houston mamtains a program to track the water transmiSSion. delivery ard 

dlSlnbution system in order to control unaccounted·for uses of water. Infomnatlon In tne 

rrcnthly report mcludes: total water pumped. water sold to retail customers, amount of 

surface water SOld, amount of water billed to General Fund departments, water lost, and 

unaccounted·for water 

(8) 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; (/) residential.(ii) commercial, and (iv) industrial 

The City of Houston maintains a very complex computerized system to break down water 

sales and water losses and to allow for the desegregation of water sales and uses into more 

than 70 user classes as shown in the following chart. 
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City of Houston - Water System 
Summary of Accounts by User Code - Average Month, 1994 

User 
Code 

Description Number of Accounts % of Total Retail 

Single Family Residential: 

J 1 Residential 310874 41 5% 

:2 Senior Citizens 12.:61 15% 

03 Public Works Employees 258 JO% 

Multi-family Residential: 

14 2 Unit Dwelll:]s 9.338 13% 

15 3 Unit Dwellings 2.984 0.4% 

j5 4 Unit Dwellings 6.348 0.8% 

17 Condos/Townhouses 23.471 3.1% 

~ 8 Apartments 339009 45.2% 

19 Trailer Parks 2.315 0.3% 

Commercial Accounts 

21 One Commercial Unit Structures 28.124 3.8% 

22 1 Commercial. 1 Family 98 0.0% 

23 2 Commercial Units 59 0.0% 

24 3 Commercial Units 31 Q.O% 

25 Strip ShOPPing Center 126 0.0% 

25 Shopping Center 59 0.0% 

27 HoteVMotel 235 0.0% 

28 
I 
Office/Bank BUildings 778 0.1% 

29 Restaurant or Bakeries 2.329 0.3% 

30 industrial Laundry 15 0.0% 
I 

31 . Laundry Retail 175 0.0% 
, 

32 Laundromat 219 0.0% 

33 Plater 24 0.0% 

34 Mortuary 74 0.0% 

35 Car Wash 229 0.0% 

36 Service Station/Auto Repair 1.427 0.2% 

52 Effluent Only (Cycle SO) 74 0.0% 
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City of Houston - Water System 
Summary of . :counts by User Code - Average Month, 1994 

User 
Code 

Des cri pti 0 n Number of Accounts % of Total Retail 

Commercial Accounts (continued) 

"'1 Constr"';C~ion .\1eter 344 a ""Of. ~ ., 
~ ~ ""~I I ...J . .,J .0 73 Resale Accounts 

~4 Emergency 10 00% 

72 Lawn Meter Accounts 3,485 o 5~/O 
Municipal & Institutional 

37 Private Schools 56 0.0% 

39 Hospitals 122 0.0% 

50 Churches 1,868 0.2% 

51 City (General Fund) 1 524 0.2% 

52 City (Enterprise Fund) 83 0.0% 

53 City/County Government (Billed) 122 0.0% 

54 State Govemment 33 0.0% 

55 Federal Govemment 82 0.0% 

56 Public Schools 416 0.1% 

57 State Colleges 72 0.0% 

50 City (Public Utilities) 123 0.0% 

SUBTOTAL 749,218 100.0% 

Industrial Accounts 293 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 ordinance, 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 elements In 

this chapter; if the customer intends to resell the water, then the contract between the 
initial supplier and customer must provide that the contract for the resale of the water 
must have water conservation requirements so that each successive customer in the 

resale of the water will be required to implement water conservation measures in 
accordance with applicable provisions of this chapter 

in 1994 the City developed a new model contract for raw water contract customer which includes 
t,'1ree conservatlon-onentec requirements: 

Contract customers are required to prepare and submit a water conservation plan which 

meets all reqUIrements of the TNRCC rule. 
2. Water rates are no :on~,,:' based on a "take-or-pay" rate structure. 

3. Contract rates are based on a unlfonm block rate structure which is cost-based 
4. A penalty is added If the contract customer uses an excessive amount more than their 

nonmal average for that calendar month (based on usage In previous years' usage). 

(1/1) Additional conservation strategies. Any combination of the fo/lowing strategies shal/ 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 fol/owing strategies be implemented by the water supplier if the commission determines that 

the strategy is necessary to achieve the goals of the water conservation plan: 

(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 ReqUirements 

(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 reuf)m of water conserving plumbing fixtures and 

existing structures undergoing substantial modification or addition; 

See The Uniform Plumolrg Code as Adopted by the City of Houston 
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(0) reuse and/or recycling of wastewater and/or greywater; 

'n \lay 1992 a study was conducted by Espey f-<~ston & Associates for tne City entitled 
= 2asloillty of Wastewater Reuse' The study was submitted In fulfillment of Chapter 31 Texas 
;:~:nlstr3tl"e Ccde-'AC) Section 305.12'3 the ::ossibility of suastltutlng reclaimed water for 
cc:ac!e water andier :reshwater l,here such substrtutlon would be both appropriate and 

:cst effective The result of the preliminary bene~t,cost analysis was that "none of tne plans 

was conSidered econcmlcally Justifiable at thiS time." However, the report did recommend that 
t~e City should "expeditiously move to replace potaole ",ater now used for gOlf course Irrigation 
with water from adjacent aayous " 

The City recently contracted with Espey, Huston &':"ssociates to conduct a foilow up study on 
the feaSibility of converting Memorial Park Golf course from using potable water to using bayou 
water The findings of the study are supportive of Ine conversion, The City intends to go 

forward with conversion of the Memorial Park Golf course inrigation system from potable to 

bayou water, Other City golf courses are also being conSidered for such converSion proJects, 
Where feaSible, they will also 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) throughout its water 
distnbution system in an effort 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 predetenmined 
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 opening in the 

valve, As the downstream pressure increases, the pressure against the diaphragm is 
Increased, The spnng forces the diaphragm against the valve seat. thereby restricting the flow 

throug~ the valve and reducing downstream pressure, Conversely, as the downstream 

pressure decreases, the diaphragm moves away from the seat and allows water to pass 

through. Desired system pressures are thus maintained. 

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

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

:~e effectiveneSS an: effic:ency of the perfor"ance of eacn of the conservation 

:r:grams will be mOMored on an on-going baSIS by conSerJa"Qn staff uSing a 

water forecastIng software. WaterPlan 2.J (or :omparaP!e software) WaterP!an 

:S a software package ",hlcr, was developed by ;ne American Water Works 

ASSOCiatIOn Researc,~ i'oundatlon and was used to analyze tne Crty's water. 

population. and cost data In developing benefrt-cost ratios 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 following 

current and additional prog-2ms are proposed. These recommended programs include residential and 

commercial/industrial programs. and programs targeted at public buildings and facilities. The 

Implementation of these programs will be staggered over a five year period with one or more new 

programs being initiated each year. A list of the programs. water savings, and the associated benefit­

cost ratios of ea C :1 program included in the recommended plan is detailed in the table below. 

Recommended programs will be implemented by FY2002. Water savings attributable to these programs 

would Increase to 22 mgd of water production by the year 2006 and retail water production would be 

reduced about 7 percent. The following criteria were used in determining which programs should be 

implemented. 

• Benefit-cost ratio greater than 1.0 (I.e., the program must save more than it cost to 

implement) 

• Reasonable cost (ie., affordable) 

• Significant water savings 

• Acceptable non-qlJantifiable impacts 
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Recommended Programs 

50 Year Water Benefit· 
Avg Savings Cost 

Sector Program Element Water In 2001 Ratio 
Savings mgd (50 

mgd years) 

Residential 

Res Water Audits 0.42 0.18 100 

Appliance Labeling 0.71 0.06 2170 
i , 

Subtotal 1.13 0.24 , 
I , 

.Commercial 

I Indoor Audits 117 0.49 2.23 

I Cooling Tower Audits 0.48 0.30 18.60 
, 

I 
Subtotal 1.65 0.79 

iPUbliC 

Indoor Audits 0.36 0.30 3.03 

Exterior Audits 0.86 0.72 10.80 

PooVFountain Audits COH 0.28 0.17 6.26 

PooVFountain Standards 0.25 0.04 4.32 

COH In·House Program 0.2 0.20 54.80 

I Subtotal 1.95 1.43 

I,Otner 
I 

I Unaccounted·for Water 11.65 6.40 6.28 
I 

Public Education 4.51 3.62 178 

Water Wise 8. Energy Efficient 0.42 0.41 3.68 

Subtotal 16.58 10.43 

Total 21.31 12.89 3.69 
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Impact of the Recommended Programs on Revenue 

,\1:", ,nc,easea :Jco~:allcnn :~e ..... ]~ston area. a:J t~e resulting ncreased total water demand :ne total 

~eVen(;e will :Jc':'1We :.J rcrease -,e amount of ,nGease wtil be sllgntly less (approximately 1 5 percent 
'ess over :ne next ten ,ears) with censer,atlon than wltnout 

Serefits from tne recommendea prJgrams tnclude:apltal deferrals sucn as delaYing water punficatlon 

COH In-House 
Program 20/. 

Waterwise 
4°/0 

Pool/Fountain 
Audits 30/. 

Comllndoor Audits 12 

plant expansions 2 to 8 years, and delayed and reduced O&M costs. The recommended programs would 

provide benefits at the rate of $1.) 4 per 1000 gallons saved for deferred capital and deferred O&M. An 

additIOnal 50.27 per 1000 gallons saved would resun from producing less water (lower O&M). The total 

benefit from the recommended plan IS 51.41 per 1000 gallons saved. These benefits add up to a 

significant amount over the study penod. The present worth of the total benefrts of the recommended 

plan IS approximately 5262 million. The plan has an overall benefrt-cost ratiO of 3.7 to 1. which is very 

cost-effective. ThiS means that by Implementing such a conservation plan, the City of Houston would 

receive a return of about $3.70 for every 51.00 Invested in water conservation. 
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DESCRIPTION OF PROGRAMS INCLUDED IN THE RECOMMENDED PLAN 

Residential Water Audits 

""~e City of Houston (COH) would offer an Indoor and Jutdoor water audit :0 eXisting Slng:e-:amily and 

:T1u:t:famliy ,esldentlal customers wrth high water use. Aud:ts s,10uld target :~.e top 25 per~ent of water 

users to ensure Significant water sailings. It is Impor-ant to target high water ~sers otherwise the audrt 

.-nay ~ot produce the sailings neeC'':l to Justify the program "7":,e auditors would focus mcst on outdcor 

water use. 'dentlfylng water waste. offering information to ImprOlle water use efficiency. and preparing a 

customized lawn irrigation schedule. Auditors would also conduct a brief indoor audIt and :nstaillow-cost 

:onservatlon dellices such as low-flow showenheads. Each Single-family auC,1 would take approximately 

one and one-half hours: multifamily audits would take longer. depending upon the building size and the 
compleXity of the irrigation system. 

Appliance Labeling 

An appliance labeling program is intended to encourage residential customers to purchase water-effiCient 

was~lng machines and dishwashers. The program proliides customers wIth point-of-purchase 

Infor~ation. including an equipment tag, Similar to the Appliance Energy Efficiency programs operated by 

electnc utilities. Efficient appliances receille a distinguishing label so they stand out on the retail sales 

floor. The tag also shows how each appliance compares with others in its category. The program targets 

ail reSidential customers who are likely to purchase new appliances in the near future, and major 

lIendors/dealers. 

Honzontal-axls clothes washers are more water-efficient than conllentional \/er1lcal-axis top-loading 

models. Rather than agitate clothes in a tub full of water, as with lIer1ical-axls machines, the horizontal­

aXIs washer lifts clothes up and plunges them down (like a dryer). tumbling clothes in a smail amount of 

water Horizontal-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 washed. 

Dishwashers currently sold use about 12 gallons of water per completed cycle. Older models use about 

14 gal':Dns per cycle. Water-efficient. domestic models are a\/ailable that use 7.5 gallons per cyCle. 

Consumer Reports rates selleral mOdels of these water-efficient dishwashers highly. The water sailings 

also result in energy sailings because these water-efficient models use less hot water. 

Commercialllndustrial Indoor Water Audits 

ThiS conservation audit targets existing commercial and industrial customers. The top 10 percent of 

water users in this class would be offered a free interior audit and periodic follow-up to encourage 

customer implementation of audit findings, Incentives could be offered in a related program. 

Site-speCific audits are an efficient way to lower water use in this category, since industrial customers 

(:~;hfr,il ~ 
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Cs~a!',y 'ese ",are water ;oer acc.::;ur,t (nan al'y 'Jt~er customer category "7"hls audit would ::;e re:::ea!e(l 
everl five years 

':',,1 :r:e,!:Jr 3UC:t would be conducted :y CCH staff or a consultant ','1e auditor would perform an cn-slte 

r:ercr rsce:::on and orOduce a c~stcmlzed report tnat desCrIbes fixture Inspections :eak rests, retrofit 

::css:cll:ties :::ollng tewer DDeratlon and Improvements, process water Improvements, ana recyc!lng 

:::;coi"!unlt!es 'cr each s,te T'1e report WOUld Include a spreadsneet tnat compares tr,e eXisting facilrty 

operations wltn conservation star,daras and potentials The participant's actions and water use would be 

tracJ<;ed over time Standards wOuld be based on prevIous experience and the performance of the latest 
:ec,1nology 

The audit report would conSider, wnen appropriate, the following measures: 

• Change from water-cooled to air-cooled equipment; 

• Change from one-pass to reclfculatlng cooling and heating systems; 

• Improve industrial and commercIal washers and rinsers; 

• Install solenOid ana automatic control valves; 

• Analyze whether recycling industrial water and separating waste streamS are feaSible; and 

• Determine placement of submeters. 

Cooling Tower Water Audits 

This conservatIon a udit targets eXisting commercial and industrial customers. It is similar to the 

commerCial/industrial interior audit program except that it just focuses on cooling towers. COOling towers 

consume large amounts of water. depending upon the climate and the efficiency of the unit. Assuming 

that the largest water users have cooling towers. the top 10 percent of water users in this class would be 

offered a free Intenor audit and periodic follow-up to encourage customer implementation of audIt 

findings. Incentives could be offered in a related program. It is estimated that there are approximately 

1,000 commercial/industrial cooling towers In Houston. 

The purpose of the audit would be to measure the existing number of cycles of concentration (ratio of 

makeup to bleed water) and suggest improvements in operations. such as the addition of a chemical feed 

system. to increase the cycles of concentration. The goal of the program would be to raise those sites 

wrth less than three cycles of concentration to 5-8 cycles. This audit would be repeated every five years 

to malnta'in 'or improve the conservation level. 

The cooling tower-audit would be conducted by COH staff or a consultant. The auditor would perform an 

on-site inspection and produce a customized report that describes system inspections. leak tests. retrofrt 

pOSSibilities. 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. If the cooling tower is not separately metered and water use is significant and appears to be 
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-er::c;ent :;Iaceme~t of submeters would be suggested The parclclpants actions and water use wO'~ld 
:e :racK:d over time 

Public Facility Interior & Exterior Water Audits 

-."s ",easure ,s designed to reduce Interior and peak dem.and by Improving mdoor water use and outdoor 

r:-;;atlOn efficiency. All public ::Julldlngs and Imgators of landscapes larger than three acres are 

:and,dales for this measure "7"he participants would receive a two-part audit. The first part would focus 

J~ Indoor water use and would be similar to the commercial/industrial Indoor audit. emphasIzing the water 

~5ed In sanrtary fixtures likely to be present in city buildings. The second part would Instnuct landscape 
S;I: managers to: 

• Leam the targeted slte's current irrigation efficiency. 

• Be advised of available low-cost hardware improvements. 

• Receive baseline Irrigation schedules. 

• Receive instnuctions about how to mOdify the schedules according to 

• weather changes. and 

• Receive water savings information. 

Pools and fountains would be excluded from this program if they are covered in another pr: ;ram. 

Follow-up audits would be provided once every three years. Site building and landscap~ managers would 
be responSible for implementing audit findings. 

P1e COH has a program to audit lrge turf areas owned by the City. The audits recommended a lower 

water aoplication rate at all City gOlf courses. The average reduction at City golf courses was 55% 

compared to annual use. Sharpstown was able to reduce use 41 percent. which shows an 80 percent 

cOr:1pliance rate with the recommended schedule. There is a very good potential for this sort of program. 

Public Fountain/Pool Water Audit and Repair 

This conservation audit targets all publicly owned 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 fountains 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 follow-up to 

encourage implementation of aucfrt 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, 

retrofrt pOSSibilities. fountain/pool Cleaning and backwashing operation and improvements, and recycling 

opportuMies for each site. A leak test by a private contractor would be provided if warranted. The report 

would 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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--e 3"::1 ",,:cart would conSIC~er wnen appropriate. the following measures 

• :~anges In J>::er3tlon :ncludlng cleaning and bacKwashlng. 
• c.eaKdetectlon and repair 
• .~eplacement of reCirculation pump 
• l~stall solenoid and automatic float (overflow) valves; 
• Analyze whether recycling water and separating waste streams are feasible: a~c 
• Determine placement of submeters. 

Standards for New Fountains/Pools 

ThiS conservation measure targets all new publicly owned fountains and pools. There are an estimated 
260 public fountains and 60 public pools in the COH service area. The plans for new fountains/pools 
would be reviewed to maKe sure that the equipment is up to state-of-the-art in tenms of water efficiency. 

A plan reView of new facilities would be conducted by COH staff and conveyed to the facility designer. 
The plan cheCKer would looK for the fallowing features: law flow sMwerheads, ULF toilets, self-closing 
faucets. dead man switches for hoses, and secured float valves at swimming pools, and re-circulation 
pumps at pocls and fountains. Other features would be compared with existing conservation standards 
and potentials. Standards would be based on previous experience and the perfonmance of the latest 
technology. 

The COH would develoc Jperations manuals for ensuring proper operation of new equipment. Included 
would be sections on pooilfountaln cleaning procedures, chemical water treatment, filter bacKwash 
frequency criteria, pooVfountain emptying and refilling criteria. Guidelines for water use would be 
developed in tenms of a water budget that would be provided to each facility manager. The manual would 
be loose leaf and a binder would be prepared and given to each new owner/operator. Training seminars 
for eXisting maintenance staff would be conducted periodically. 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 installations would 

be mac1e for suspected high water users and on-site advice offered, 

City of Houston In-House Program 

This program targets all City departments that are not now charged for water. Although most 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 departments are 
currently billed for sewer service. However, departments that are not enterprise ue 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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The ]Oal wou'd oe determined by the Water Conser/allan 3rancn based on tne departr;ent 5 water 
Jsage and worK responSibilities 

The:urrent ;:ollCy of not charging for water has led 10 wasteful practices by those departments The 
:> arks Jeoar.ment Clses abo~t 90 percent of water used ':;y this group of departments Each City 
~eoartment wouie :e given a goal of a 20 percent water _. ~ reduction. 

COMBINED BENEFITS OF RECOMMENDED PROGRAMS 

implementation of the above programs. will defer all raw water treatment. and major treated water 

pumping programs. Because It is expected that the City Will complete the distnbutlon network as qUickly 

as possible to provide surface water to all consumers. It IS not anticipated that water conservation Will 
defer expenditure on the distnbution 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 faCilities 

The benefrts from conservation Include both current savings in operations and maintenance (O&M) costs 
and savings from the deferral and/or cancellation of caprtal projects that would otherwise have been 

necessary in the absence of conservation. Since new caprtal projects Will require O&M. there are 
additional benefits from the capital deferrals. 

Operations and Maintenance '/ings 

Short tenm savings from operating existing facilities can be realized as a result of conservation. While 
many costs associated with operation and maintenance of a water system are fixed and will not vary with 

the level of consumption or production. other costs remain that are directly related to the level of 
production. For example. energy costs and chemical costs are frequently directly related to production 

levels. O&M savings from conservation were 50.268 (Le .. marginal cost) per 1000 gallons. (Bishop and 
Weber. -Impacts of Demand Reduction on Water Utilities·. A'WNARF. 1996). 

Capital Savings 

The City of Houston is currently in the process of defining its future capital requirements to reduce its 

ground~ater 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 
would be required over the period of this plan (through 2050). Based on water demand projections. 

adjusted for expected demand reductions from long-tenm implementation 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 SO mgd ·increments. Capital costs were 

estimated based on 51.5 million per mgd of capacity. 

Major pumping costs planned over the next SO years are .included in the above flQures. Marginal costs for 
capital were initially estimated based upon the impact of a one-year delay in each of capital increments. 
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a c'..!stomer dur:':lg the :·,.,el 'fe (12) :nonths irrmediatel, precedi:lg 

:~e mont~l, billing c,cle i:l ~hic~ a critical or serious ~ater 

shortage ~eriod begins. 

SI a Target usage during a cricical ~atQr shorcage ~eriod shall 

mean an amount e~~al to seventy percent (70%) of the average 

gross quantit.y 

b 7argel" '.lsage during a serious ',.,al""''''' shorl"age ~eriod shall mean 

an amount e~~al to eighty percent (80%) of the average gross 

~-.l.antity. 

6) ij,verage ~roduction shall mean the City I s average combined 

surface water an9 groundwater production during a three (3) day 

period. 

7) Combined reservoir storage su~pl¥ shall mean the combined 

storage quantity of water stored at a point in time in Lake 

Houston, Lake Conroe and Lake Livingston (City share of storage 

only) . 

ii 



:;2-=:" .. :.:-.. s:al:'ed. 

=~~s:ierei a separate cust~mer E~r each meter. 

a ··~,...- -~ ' __ ::1::_ 

:.~) Cors"""-':a-' on Su~;';,arge means the amount added to the customer's 

bill to :::ccurage conser,·3.:ion. 7he surcharge is equal to the 

percentage of t::e customer's bill ·..:hich is equal tCl tr.e percent: 

differe~ce cetNeen the gross quantity and the target quantity 

as defi::ed i:: chis ordinance. 

:::xample: :f the customer's average gross quantity for ::-.e month 

in question is twelve thousand (12,000) gallons and the target 

quantit:,..· is ten thousand (la, 000) gallons, the conservaticr. 

surcharge would be equal to twenty percent 

customer's bill. (12,000 - 10,000 = 2,000 

2,000 / 10,000 = 20%) 

iii 
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I DSFINITION OF TERMS 

'.';3.:~= ::J De ~-=lea5ed c;' .. =:Jugh a s;::-:'::kle!:", :3.u::e':, :,.~se c::-

s:~~:a~ p~essu~~zed sou~ce. 

3: ~==ss :~a~:~-'I ~ea~s c~e total qua~c~:y of wate~ del~ve~ed to a 

4,) .;·:er3oge ':;~oss Quantity applicable to an individual custome~ 

~e3ons the monthly average gross quant~ty of water delivered to 

a custo~e~ d~::-~~g c~e twelve (12) mcn:~s i~mediately preceding 

:he monthly bil:ing cycle in which a c~itical or serious water 

s~or:age period begins. 

5) a 7ar~et usaGe durinG a critical water shortage oeriod shall 

mean an amount equal to seventy percent (70%) of the average 

gross qt.:.anti::y 

b 7arGet usaGe during a serious water s~ortage oeriod shall mean 

an arnot.:.nt equal to eighty percent :30%) of the average gross 

quantity. 

6) .Z\.verage Production shall mean the City's daily average combined 

surface water and groundwater production during a three (3) day 

period. 

7) Combined Reservoir Storage Sugglv shall mean the combined 

storage quantity of water stored at a point in time in Lake 

Houston, Lake Conroe and Lake Livingston (City share of storage 

only) . 

ii 



~~3 :~ty's ~a~3~ SyS:3~ and ~O~ ~~om (~~ ~:~ ~n~cn) a ~3:3r ~as 

insta:"'..ed. ,,;, ~e!'.."'scn t!".an :-:leter- :5 

=:ns:de~ed a se?a~a:e =~scomer ~:~ each ~e:3r. 

la) ::nservacicn Su~char=e means t~e amount added to the customer's 

b:'..l to encourage conservation. ~he surcharge is equal to the 

?e~centage of the customer's bill ~hich is equal to the percent 

difference b3t~e3n the gross quantity and the target quantity 

as defined in this o~dinance. 

Example: If the customer's average grc 3 quantity for the month 

i:1 question is t' .... elve thousand (:'2, 000) gallons and the target 

q'..:antity is ten thousand (10, 000) gallons, the conservation 

s·..:rcharge ' .... ould be equal to t· .... enty Dercent ,20%) of the 

c·..:stomer' 5 bill. (12,000 - 10,000 = 2,000 

2,000 / 10,OeO = 20%) 

iii 



CITY OF HOUSTON 

WATER EMERGENCY RESPONSE PLAN 

PURPOSE: 

-:....,:. .-,1' .............. -~ ".....,;: -'.-.Q ~.r to.,..- t:",.... • R " 
.o'~~.o'o"'<= ~- --.- "a -- _me~ger'.c! . espor:se ?.l.an 1S to establish 

- . 
~: ~ Na:er sna~:age e~er~ency. 

eme:::-gency, caused ~y drought or .ot::er 
"~c-"'''''~ol:abl"" ,...i~""" t h',...;., h' --< ,.. -h C' , ~ .. ~ .. -- ~- ~- ____ ~ms ances w l~ ... In,,,,e_ \.. e lty s ability ::0 
"T',ee: · .... acer demar.d, can range from mild to critical and can disr·..:pt 

:~e ~ormal availability of water supplies. Therefore, it is 

i~por::ant that the City of Houston establish these policies and 

procedures so thacgu ~ :elir:es exist in t:;,e event that a water 

shortage emergency occurs. 

II :DENTIFY EXISTING WATER SUPPLY SYSTEM: 

The C~ty of Houston's water supply includes both surface water and 

groundwater resources. The City controls water rights in both the 

San 3acinto River System (Lake Houston and Lake Conroe) and in the 

Trinity River System (Lake Livingston) The City also withdraws 

groundwater from the Chicot and Evangeline Aquifers. However, due 

to 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 

intrusion 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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* ~or~al ~a:er de~a.nd increases Wh12h occur ~ore ra.pidly tha~ 

expec=ed and exceed t~e safe capacity of t~e system; 

* Co~:a.mi~a.:ing ~:oods or ~assive equlpmen: failures. 

3eca.~se the City's sources of water supply i~21ude both surface 

~a:er and groundwater. the capacity and constra.ints of each system 

need to be identified. ?resently the eastern half of the City is 

predominantly served by surface water while the western half is 

predcminantly served by groundwater, The record maximum daily 

treated wate~ Pumpage, to date, of four hund=ed and sevency-thres 

mill.ion gal.:"o,.s (473 mgd) occurred on July 30. ::'986, Jf this 

:otal.. three hundred and one million gallons (301 mgd) or sixty-

~our percent (54%) came from groundwater sources and the remaining 

one h~~dred and seventy-two million gallons (172 mgd) or thirty-six 

percent (35%) came from surface water sources. 

Surface Water 

Raw water is treated at the East Water Purification Plant Complex 

located on Federal Road at Clinton Drive in the eastern part of the 

City, This complex is composed of three conventional surface water 

purification plants. The City also has a fourth water treatment 

plant in Southeast Houston adjacent to Ellington Field. 
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~a~~ s~os:~e~ce ~:t~:~ :~e ~arris-

Subsi:ie::c: 

~GCSD has subseq~e~tly (latest 

!""eV:Slon, 1392) issued a District Plan ~hich limits 

~he revise~ :istric= ?lan divides the Harris-Galvesto~ County area 

:7) regulatory areas. 7he amou~t of gro~~dwater usage 

~Nill be ~:.::,.1.~-=d :'0 -eit.r:er -::en percent (1:%) or ~~Ne~ .. ,:y perce~ .. t 

(20% ) depending o~ the regu:1tory area, by the year 2020. 

Corrc l'J.s ion 

7he major constraint the City faces is the difficulty of the City's 

water distribution system to meet peak demand due to a lack of 

balance in the water supply facilities. Specifically, this includes 

the development of the distribution facilities rrecessary to 

transfer surface water from its sources to consumers, and the . 
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. 
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beg:~ ~~en :~e ~ayor a~d t~e City Co~ncil Einds that one or ~ore cE 

:.:-.e ::J2..lowir:g s:':uations exist: a::d declares it' s exis~e::ce by 

::~:ng a ~ritten declara:ion to that eEfect with the City 

S-=-:::re:.ary, 

Co~bined reservoir storage supply is approximately eignteen (18) 

months surface water supply for a period of ten (10) consecutive 

days. 

or 

.:...verage water production is eig:'ty-five percent 185%) of the 

ccmb':'ned pumpage capacity for treated groundwater and surface 

'.vater. 

or 

Average water pressure within the City's treated water 

distribut~on 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 
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- '~ . 
::_2~ a W~:::2n de=:a~a:~cn : :-.2 

:~-~~; a w~~::en decla~ation :0 :~at e~~ect wi:~ :~e c~:y 

5ec~e:a~y. 

consecutive days. 

or 

A".:e~age ·.,·ater p~oduct~on is ninety percent (90%) of t:-.e corr.bi:,.ed 

?u~page capacity for treated groundwater and surface water. 

or 

Ave~age water pressure within the :~ty's distribution system is 

:hir:y-five pounds per square inch (35 psil or below. 

A Critical Water Shortage Period ends when the Mayor and the City 

Council has declared that the critical water shortage period 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 

additional groundwater during peak water demand periods as long as 
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IV EMERGENCY MANAGEMENT PROGRAM 

, ,. 
Gecc~e ~c~e G~asc:c. 

.... . . 
~:-'.:: . ..:. __ .:: 3. 

-=x::eed:"r:g 

7he f~llowing p~8g~ams a~e 
..... ~V"., ,,-,, ..... 
;::,'-'-- ............. ~ a.::d ...... ,.-.; ... ~ --:::):, 

'- ... _'---_ ...... - ~acer s~ortage periods, 

1) Mild Wacer ShortaGe ?eriod 

Du:::-ir:g a mild '''acer shorcage period, :he Direc':or of Public 

Wo:::-ks shall i~sci:u:e a wate:::- e:ne:::-gency managemenc information 

program :0 ~~~crm the public o~ voluntary measu:::-es to be taken 

to conserve water usage, includi~g but not limited to: 

a) ?equest that custome:::-s insulate water pipes rather than 

run~~~g wate:::- to keep the pipes from freezing. 

b) ?equesting that c'J.scomers c::eck for leaks, dripping faucets, 

running toilets and that cusccmers utilize water conservation 

kits such as displacement bags, low flow shower heads and 

leak detector tablets. 

c) Requesting vOLuntary reduction from major customers. 

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

2) Serious Water Shortage Period 

7 
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CS Co~servation surcharge. 

3 = Customer's water bill. 

x = ?erce~t that customer has exceeded target usage. 

Co:,.trac:: trea::ed water customers, e~.er;ency back-up custOIT'.ers, 

tra~s~e~c ne~er custome~s and cus~omers having a g=oss quantity 

three thousand (3,000) gallons or less in any monthly billing cycle 

are exempted :rom the customer surcharge for the monthly billing 

cycle. 

~uri~g a serious water shortage period it shall be unlawful for any 

persor'. to: 

a) Cause or allow non-essential water use, such as: 

Street washing, flushing fire hydrants, watering parks, golf 

courses and esplanades, filling swimming pools and the 

operation of public and private decorative fountains. 

oj Waste water by: 

1) ?ermitting 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 pr~mises 

8 
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4) For ~~~icical operatio~s of wet:i~g any surface for the purpose 

of :es:i~g for !eaks i~ buildi~gs or struc:~res. 

3) For ~u~icipal operation2 in wet:~~g any surface for the purpose 

of complying with the air pollution laws of t~e United States 

of America. 

6) For mail".taining public gardens and arborec'..lms of nationa,l, 

state or regional significance ' .... hen necessary to preserve 

speCl.::',ens. 

7) For commercial businesses that use water to maintain (but not 

'expand) their grimary business practices (e.g. commercial car 

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

concrete pavers, etc.) 

3) ?or ' .... atering grass or plants ' .... hich have been planted or 

transplanted on the same calendar day on which such discharges 

occur. 
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~ater shortage period, the followi~g e~erge~cy 

~a~ageme~t program shall be i~stit~ted by the City. 

a) =~ a billi~g cycle i~cl~des all or part of the critical water 

shortage period, a conservation s~rcharge will be added to the 

t.he act~al usage exceeds 

de~i~ed ~cr a serious water shortage period. 

conservation surcharge is: 

:.e: :5 = X(3) 

W::e:-e: 

cs Conservation surcharge. 

3 = Customer's water bill. 

target c.:.sage as 

The for;nula for 

x = ?ercent that customer has exceeded target usage. 

Contract treated 'Nater customers, emergency back-up customers, 

transient meter customers and customers having a gross quantity 

three thousand (3,000) gallons or less in any monthly billing cycle . 
are exempted 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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s ha::":' ehe following ~acer ~se 
act.ivit.ies. 

:) ~o alleviace condicions t~reacenin; health, safety or welfare 

0: ~he public. 

. .. 
:",.ea~:n pu::-poses. 

3) ?or :he suppression of fires. 

4) ?or municipal operations of wetting any surface for tne purpose 

of cesting for leaks in buildings or structures. 

5) ?or municipal operations in wetting any surface for the purpose 

of complying with the air pollution laws of the United States 

of America. 

6) For maintaining public gardens and arboretums of national, 

state or regional significance · .... hen 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, 

11 



..... ' ... 
~::ou..;",:::. '::". e ~~:..:':'=al ,.·;::tter short::tge '8::!:"i.::d pe!:"sist., :!;.: Ci ty ~ay 
-:::::g::tge .1.. .... :-3. t. iO:1i::·; or terminati:-.g !N'ater service t8 selecced 
9crt:cr:s 0: the distribution system accordir:g to the :o:!.lo'Nir:g 

~) ?ublic and private schools, colleges, universities and outdoor 

cus:cme!:,,5. 

2) Contr::tct cus:c~ers, industria:!. c~stomers, commercial customers 

and residential customers. 

3) ?libL.c he::tlth ar.d safety facilities. 

V PROCEDURES 

Not.:':i::ati:Jn 

:s the responsibility of the Director of the Department of 

?ublic Works ar:d Engineering to monitor the daily groundwater and 

surface water pumpage. The Director will also monitor the combined 

reservoir conservation storage in Lake Houston, Lake Conroe and 

Lake Livingston on a monthly basis. The Director will direct water 

production personnel to bring any decrease in water pressure to 

trigger levels to h!s/her immediate attention. 

The Director of Public Works and Engineering shall notify the Mayor 

and the City Council when anyone of the trigger conditions occurs. 

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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3. ~:'':''Cl 'Alate!:' shor-:3.ge pe:!:"iod exist: ar .. d ".oJ:-:e:: ~=--.. e 

isc:aratio~ to that sEfsct with the City Secrstary. 

);ctiEy:..~g t:-.e public at an early stage is esse::1tial for t::'e success 

Qf the Water ::::nerge::1cy R.esponse ?lan. Therefore, i:1 order tQ 

ensure public awareness and understanding of the plan, pamphlets 

explai::1ing the trigger cQ~ditions a::1d the program for each stage of 

the water shortage period will be dlstributed to the puo:ic by the 

~~b:ic Works and Sngl:1eeri:1g Cepart~ent if, i:1 the opinion of the 

~ayor a:1d the City Council, a water shortage period is sminent. 

7hs pamphlets will educate the public and provide guidelines 

watsr use fQr each stage of the water shortage period. 

c::e ever..:. that anyone of the trigger conditiQns occurs without 

warni:1g, the ?ublic Works Department and Engineering will provide 

the public with information explaining the trigger conditions and 

the program EQr each stage Qf the water shortage period through the 

news media (radio and television announcements and through the 

publication of articles in the local. newspapers, handouts, bill 

i:1serts, mass mailings, etc.). The Public Works Department and 

:::ngi::1eering will also provide the public with information on water 

conserving methods throughout the water shortage period. 

7hroughout 

:::::1gineering 

details of 

the water 

Department 

the water 

shortage period, the ?ublic Works and 

will keep the public informed regarding 

shortage period and on methods of water 
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Appendix "8" 

River and Reservoir System 

The reservoir system covered by this operation plan IS located on the San Jacinto River 
.vhlch forms approximately sixty (60) miles north of Houston The river travels 
approximately twelve (12) miles. enjoining several small tributary streams. until ,t flows Into 
Lake Conroe The outflow of Lake Conroe becomes the West Fork of the San Jacinto 
River and travels approximately thirty-five (3S) 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; 'lcinto River, Lake Houston receives flow from the 
East Fork of the San Jacinto 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 Gulf 
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 (44S) square miles. The lake was completed on September 1, 1972 
and impoundment begin Ja'-'uary 9, 1973. At maximum normal water level, the lake has 
a surface area of twenty-one- :housand five hundred and seventy-two (21 ,S72) acres and 
a storage capacity of four hundred and thirty thousand, two hundred and sixty (430,260) 
acre-feet The spillway has five (S) 40-foot 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 one (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 (S6.S) feet below the top 
of the conservation pool, 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 concrete .pillway midway 
between them and has a drainage area of approximately two thousand eight hundred and 



twenty-eight (2.828) square miles. The lake was completed and Impoundment began on 
Apnl 9. 1954 At maximum normal water !evel. the lake has a surface area of thirteen 
thousand arid sixty-eight (13.068) acres with a storage capacity of one hundred and thlrty­
three thousand nine hundred (133 900) acre-feet The spillway has two (2) 18-foot by 
20 5-foot talner gates that can be used for releases below the crest of the uncontrolled 
spillway and there are two (2) 18-foot by 6-foot flashooard type gates located just east of 
the spillway. Additionally there IS a thirty-sIx (36) 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 
Authonty under a contract With the City There is also a pump station on the east Side of 
the lake 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) million gallons 
per day from the lake. 

In total, the San Jacinto River AuthOrity 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 month from the San Jacinto River and 
Reservoir System 

Operation Plan 

The r 1 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 cfs. At 2.0 feet below the spillway 
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 th~ :';Gnorabl~ Ci'.y Cour.sil of'L!'~ :;~y of HCilston: 

In accordance with the provisions of Article VII, Section 7 of the Chaner 

of the City of Houston, I 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 1 st 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 


