
ST. GEORGE ISLAND UTILITY COMPANY, LTD. 

BEFORE THE FLORIDA PUBLIC SERVICE COMMISSION 

REGARDING THE APPLICATION FOR INCREASED RATES FOR 

ST. GEORGE ISLAND UTILITY COMPANY, LTD. 
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DOCKET NO. 

REBUTTAL TESTIMONY OF 
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Q -  
A. 

Q. 

A. 

Q *  

A. 

Q- 

A. 

Q *  
A. 

Please state your name, profession and address. 

Ted L. Biddy, P.E., P.L.S., Tallahassee Regional Manager, 

Baskerville-Donovan, Inc., consulting engineers, 2878 

Remington Green Circle, Tallahassee, FL 32308. 

Please give us a brief outline of your educational and 

professional background. 

(See attached detailed resume). 

Please outline your professional relationship with St. 

George Island Utility Company, Ltd.? 

In late 1970's and early 1980's, I provided design and 

permitting services for water system extensions to 

various sub-divisions on St. George Island through former 

firm of Ted L. Biddy & Associates, Inc. During 1991, 

1992, 1993 and to date in 1994, the Tallahassee office of 

Baskerville-Donovan, Inc. has served as consulting 

engineer to the Utility for various projects including 

system capacity analysis, design, permitting and 

construction administration for Well No. 3; preparation 

of distribution system maps; preparation of aerator 

report; design and permitting for treatment plant 

improvements and miscellaneous services. 

Have you previously filed direct testimony in this 

proceeding? 

No, I have not. 

What is the purpose of our rebuttal testimony. 

The purpose of my rebuttal testimony is to respond to the 

direct testimony of PSC staff witnesses Kintz and 
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Q 9  

A. 

Q *  

A. 

McKeown. 

Have you reviewed and analyzed the testimony of John 

Kintz and Cliff McKeown? 

Yes. 

Would you please give us your response to the testimony 

of PSC staff witness John Kintz? 

Yes. My response will basically follow the issues as set 

forth by Mr. Kintz. Firstly, in answer to the question 

of what immediate, near-term or long-range actions the 

Utility needs to accomplish in order to accommodate 

current and future customers, Mr. Kintz states, "that the 

Utility would need to construct an additional raw water 

line from the mainland in order to supply potable water 

for additional development of St. George Island in excess 

of the allowable total of 1346 customer connections". 

I do not agree that the allowable total customer 

connections is 1346 but is 1541 based on the detailed 

system capacity analyses performed under my direction by 

the Tallahassee office of Baskerville-Donovan, Inc. (See 

attached report dated May 27, 1992 and addendum report 

dated May 5, 1994.) 

We have demonstrated in an addendum to the utility's 

hydraulic analysis, assuming the treatment plant 

modifications are on line, that the system has the 

capacity to serve 1541 ERU's under peak hourly flow. 

In the course of providing model computations to support 

a construction permit application for Sunset Beach, we 
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have demonstrated the capability of the Utility to serve 

its existing service commitments; i.e. 1500 ERU;s, with 

resultant pressures of 30 psi +/-  at Bob Sikes Cut and 35 

psi +/- near the East end (State Park gate). This 

analysis would indicate that the system has the capacity 

to serve additional customers beyond 1500 before 

resultant pressures reach the 20 psi minimum. 

These system analysis reports were very detailed and 

rigorous computer modeling of the distribution system 

based on best available engineering data and the report 

of May 27,  1992 was described by Mr. Kintz in his letter 

to the Utility of June 5, 1992 as "an excellent and 

thorough evaluation of the water system's status". 

Mr. Kintz's conclusion that an additional raw water line 

is required is apparently based on the limitation that 

Northwest Florida Water Management District has set forth 

in its consumptive use permit; i.e. 7 0 0 , 0 0 0  gpd is as 

much as can be pumped through the existing raw water 

main. However, the capability of the Utility to provide 

additional raw water supply may be increased by other 

means, a determination of which should be economically 

feasible as much as any other factor: 

For Example: 

1. Increase withdrawal rates specified in Consumptive 

Use Permits (Utility is pursuing). 

2.  Construct additional raw water supply wells. 

3 .  Install pumping appurtenances to boost higher flows 
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thru existing main, taking into consideration 

design limitations of the existing pipe and 

practical constraints. 

4. Increase finished storage on the island to 

accommodate future demand. 

Mr. Kintz statement that an additional raw water line 

needs to be constructed is puzzling and is not related to 

system capacity. The existing 8 inch raw water line will 

supply water to St. George Island at a rate of 500 gpm 

with Well No. 1 and Well No. pumping in tandem for 12 

hours and at a rate of 620 gpm with Well No. 3 pumping 

alone for 12 hours for a total of 806,400 gallons per 

day. This 806,400 gallons per day is more than the 

maximum daily demand of 801,320 gallons for 1541 

connections, at maximum daily demand of 520 gpd/ERU, not 

considering the 375,000-400,000 gallons of water storage 

which exists on the island. We contend that the water 

storage on the island should be considered along with raw 

water supply from the mainland when computing system 

capacity. A detailed analysis of finished water storage 

required would be dependent upon an analysis of average 

daily flow requirements as it relates to Department 

criteria and regulations. An evaluation of this scope 

has not been completed or reviewed by our office to date. 

Calculations by our firm demonstrated that raw water 

supply simply is not a problem related to allowable 
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number of equivalent residential connections. Rather, 

the distribution system pressure reaching the lowest 

allowable value of 20 pounds per square inch in the water 

main at the worst case as set forth in Section 17-555, 

F.A.C. should be the limiting factor for maximum 

allowable equivalent residential connections. The 

computer model capacity analyses which our firm performed 

computed the maximum number of connections which could be 

served while maintaining the minimum legal pressure of 20 

psi. 

Mr. Kintz's calculation of system capacity by considering 

only the 700,000 gallons per day allowable withdrawal 

rate based on the Northwest Florida Water Management 

District's consumptive use permit is also puzzling. 

Adding this maximum daily raw water pumping rate of 

700,000 gpd to the total storage of 400,000 gallons gives 

a total of 1,100,000 gallons of water available per day 

compared to the maximum daily demand of 801,320 

gallons for 1541 connections. One must also keep in mind 

that these periods of maximum demand occur only for a 1 

to 2 day period at the three holiday periods of Memorial 

Day, Fourth of July and Labor Day with demand for all 

other times at much lower rates. Adequacy of supply is 

further documented in our firms' Technical Memorandum 

dated May 25, 1994 for Sunset Beach Subdivision attached 

hereto. Updating the ERU's in the memorandum to 1541 

instead of the 1500 as presented would only increase the 
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usage from the elevated tank to 101,320 gallons for 

maximum day, Mr. Kintz determination of capacity is 

apparently based on the single limiting factor of maximum 

withdrawal set forth in the standard water use permit. 

Mr. Kintz is apparently confusing system capacity with 

system reliability. His concerns as previously expressed 

to me center on catastrophic events such as hurricanes 

interrupting the raw water supply by causing broken lines 

at the bridge crossing areas. 

If the Utility is to be held to the test that raw water 

delivery to the island must equal maximum daily demand, 

then it is obvious that the consumptive use permit 

withdrawal rate would need to be increased from the 

present maximum day of 700,000 gallons to 801,320. 

Reportedly the Utility has such a permit modification 

request before the Northwest Florida Water Management 

District. 

The third well effectively added one hundred percent 

backup supply well capacity for greater system 

reliability. Perhaps, adding parallel lines for the 

bridge crossing areas could be added in the future for 

greater system reliability. It is noted that during 

storm periods, there would be very few people on St. 

George Island and next to no water demand. 

Mr. Kintz's comments on required system improvements for 

fire flow requirements are correct as far as additional 

storage on the island and increased size of distribution 
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system mains. 

However, a fire flow system analysis would require a 

great deal of study to determine precise requirements 

which would not necessarily include increasing the 

capacity of the raw water transport to the island. For 

instance, adequately sized storage and pumping with 

separate dedicated fire flow water mains would not 

require additional raw water transport to the island. 

Mr. Kintz's opinion is formulated without benefit of any 

fire flow analysis directed specifically at the St. 

George system. Criteria required to be developed in such 

an analysis include but are not limited to minimum 

pressure, flow and duration of fire flow. 

With the necessary criteria developed, not all or any of 

the items deemed necessary may be required. AWWA 

Standards suggest that the development of fire protection 

in private utilities include consideration of economic 

feasibility in providing the system. 

Finally, I note with exception that Mr. Kintz in his 

February 17, 1994 memo to Allan W. Johnson (EXH JAK-3) 

states that the Baskerville-Donovan capacity analysis 

report used theoretical assumptions rather than measured 

flows. The basis for all computer simulations of the 

SGIU System has been well documented in our firm's May 

1992 report (attached) and is further discussed in the 

May 25, 1994 Technical Memorandum 
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Q. 

A. 

(attached). We believe that our method of analysis has 

been an objective, reasonable and documented approach to 

evaluating system capacity in keeping with sound 

engineering principles. 

Would you please proceed now with your response to the 

testimony of PSC staff witness Cliff McKeown? 

Yes. My response will follow the issues in the same 

order set forth by Mr. McKeown. 

On Page 3 of his testimony, Mr. McKeown states that the 

Utility has experienced pressure related problems at the 

East end State Park entrance with 16 psi recorded by the 

Florida Rural Water Association (FRWA) on May 24, 1992 

and 11 psi recorded on July 4, 1992. 

Taking the FRWA report as a complete document, the 

following data is derived. 

1. State Park employees reportedly tampered with 

pressure recording equipment placed at this 

location during the May 2 4  weekend. This makes 

this data suspect and may explain the observed drop 

in pressure. 

The recorded pressure of 11 psi on July 4 spanned 

over about a two hour period. This low pressure 

may have been coincident with the State Park 

personnel replenishing their water storage tanks. 

It is common knowledge that the Utility and the 

State Park have coordinated the filling of the 

Park's storage tanks to minimize disruption or 

2. 
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degradation of service to the rest of the island, 

primarily being accomplished by filling these tanks 

at off peak hours. A more striking illustration of 

the pressure recording chart included with Mr. 

McKeown's testimony is that pressures of 35-40+ psi 

were maintained at this location throughout the 

remainder of the two day recording period. Other 

pressure recordings submitted with both the May 24, 

1992 and July 4 ,  1992 reports illustrate the system 

maintaining pressures above the 20 psi minimum. 

Attached hereto are both FRWA reports. 

On Page 6 of his testimony, Mr. McKeown discusses his 

concerns for the presence of a light gray to white clay 

like material often found in the system's aerator and 

states that this material is lime rock breakup within the 

Florida Aquifer and being pumped to the aerator from Well 

No. 2. 

This statement by Mr. McKeown is sheer conjecture and 

guesswork with no basis for such an opinion. The more 

likely source of the light gray to white clay like 

material found in the aerator is the residue of granular 

chlorination of the ground storage tank which is 

sometimes performed by the Utility for disinfection of 

the raw water before it is treated and pumped. 

Concerning Mr. McKeown's discussion of the requirement 

for the Utility to develop current and accurate water 

distribution system maps which were required by the 
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Partial Final Judgement, the following history of 

submittals of such maps to the best of my knowledge and 

belief is as follows: 

1. 

2. 

3. 

4. 

5. 

August 31, 1992 - Two sets of maps submitted to 

FDEP for review with regard to requirements of PFJ. 

Per telephone conversation with Cliff McKeown on 

September 2, 1992 confirmed in writing by letter 

dated September 10, 1992, our firm received FDEP 

review comments on the subject maps. 

On August 24, 1993 two copies of the subject map 

were transmitted to FDEP with the remaining copies 

required by the PFJ being submitted to the Utility 

for distribution. During the period of time 

between September 10, 1992 and August 24, 1993, 

Baskerville-Donovan, Inc. coordinated collection of 

the additional information required for the maps 

and was also involved in negotiations with the 

Utility to secure payment for professional services 

associated with completing the maps. 

On October 27, 1993 FDEP issued correspondence 

indicating a number of corrections that needed to 

be performed on the maps. 

This firm has recently reached an agreement for 

payment of professional fees owed by the Utility to 

the firm and is proceeding with the completion of 

the maps, current and up to date according to the 

Utility's CIAC list dated May 18, 1994. We 
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estimate completion no later than July 31, 1994. 

On Page 8 of his testimony, Mr. McKeown states that Well 

No. 3 exceeded the MCL for color. While Well No. 3 did 

initially fail the MCL for color, subsequent testing 

yielded results within the range of Department secondary 

standards. 

Concerning Mr. McKeown's discussion on Page 9 of H,S 

removal and this firm's report on the matter, I offer the 

following: 

The Department, as illustrated by the exhibits to 

the aerator analysis does not have a specific MCL 

for hydrogen sulfide in its drinking water 

standards. The subject analysis does discuss 

several sets of H,S data, a portion of which was 

supplied by the Utility, and a portion collected 

independently. 

rning Mr. McKeown's discussion on Page 11 of request 

for an operating scheme for the three wells, I offer the 

following: 

An operating scheme for the three supply wells was 

documented in the original construction permit 

application submitted to the Department, as well as 

by separate letter dated February 11, 1994. The 

proposed pumping scheme had been communicated to 

the Department in May, 1992, during the 

construction permitting phase. 

C nc 
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Concerning Mr. McKeown's discussion on Page 12 of the 

aerator report, I offer the following: 

The aerator report was submitted to the Department 

for review on August 24, 1993. Delay in its 

delivery was a direct result in prioritizing of 

Baskerville-Donovan, Inc.'s work effort by the 

Utility, and on-going negotiations by Baskerville- 

Donovan, Inc. with the Utility to secure payment 

for professional services rendered. 

The Department provided review comments on the 

aerator report by letter dated November 18, 1993. 

For reasons previously cited with regard to 

contract negotiations with the Utility, 

Baskerville-Donovan, Inc. has not responded to 

those comments. 

Since the recent agreement has been reached between 

the Utility and Baskerville-Donovan, Inc., a 

response to the Department's letter will be 

submitted no later than July 31, 1994. 

With regard to the validity of the data submitted 

by the Utility's contract lab, we are not in a 

position to comment on the technique, accuracy or 

format of the lab results. 

After having reviewed all of the direct testimony filed 

by PSC staff witnesses Kintz and McKeown, have you 

changed any of the opinions or conclusions set forth in 

your engineering analysis, including the various 
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A. 

Q *  

A. 

Q- 

A. 

Q- 

A. 

Q. 

A. 

Q. 
A. 

Q- 

A. 

Q- 

A. 

Q *  

amendments? 

No. 

Mr. McKeown indicated that the system map was filed late. 

When was it actually filed? 

First submittal was August 31, 1992. 

Was this map based upon the best engineering information 

available at the time? 

Yes. 

Is this normal, for a map to be filed and then updated 

and revised at later dates? 

Yes for large systems. 

Regarding the aerator analysis, do you believe that it 

was deficient or defective? 

No. 

Why not? 

I have fully commented on the aerator analysis in my 

response above to Mr. McKeown's testimony. 

Has Baskerville-Donovan, Inc. updated and revised the 

map? 

Yes, and it will be delivered to the Utility no later 

than July 31, 1994. 

Have you updated and revised the aerator analysis as 

requested by DEP? 

It is being done now and will be delivered to the company 

by July 31,1994. 

What is the total amount of all professional fees charged 

to St. George Island Utility Company between January 1, 

-13- 



1 

2 

3 

4 

5 

6 

7 
8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

A. 

Q. 

A. 

Q *  

A. 

Q *  
A. 

Q 9  

A. 

Q -  
A. 

Q *  

A. 

Q. 
A. 

Q *  

1992 and the current date? 

Approximately $141,140 

Have these fees been paid, or have satisfactory 

arrangements been made for payment. 

Approximately $59,542 has been paid with an agreement 

reached for payment over a period of time for the balance 

of $81,462.80. 

What would Baskerville-Donovan charge St. George Island 

Utility Company to revise and update its engineering 

analysis? 

$24,400.00. 

What would this cover? 

Update of the 1992 Capacity Analysis report extended 

through the year 2020.  

Was the St. George Island Utility system designed as a 

fire protection system? 

No. 

On what do you base this conclusion? 

Familiar with system since initial installation. 

What would Baskerville-Donovan charge the utility company 

for a complete fire protection analysis? 

$30,000. 

What would this cover? 

Complete study of alternative fire protection systems and 

costs estimates therefor. 

Based upon all that you know about the St. George Island 

Utility system, do you have an opinion as to whether it 
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A. 

Q. 
A. 

Q. 

A. 

Q- 

A .  

Q- 

A. 

is in compliance with all of the state statutes, rules 

and regulations administered by the Department of 

Environmental Protection? 

Yes 

What is that opinion? 

utility is in compliance except for completion of some 

minor items of consent order. 

Is there anything about the St. George Island Utility 

Company system that makes it unique from other systems? 

Very unique system, long distance from supply wells, 

sparse widely separated connections in some areas, 

private wells allowed in some areas, long narrow island 

does not lend itself to economical looped systems, loose 

sand conditions predominate with high water table making 

construction and maintenance difficult. Beach homes are 

typically 3 or more stories above ground. 

Base on all that you know about St. George Island Utility 

Company, does it seem to be well managed? 

Yes, reasonably so and much better in recent years. 

If the utility company is in compliance, how do you 

explain all of the problems that the utility company 

seems to be having with DEP? 

The utility company is a growing highly visible utility 

serving a resort type community where complaints from 

customers seem to be very vocal, although mostly 

unfounded. Such complaints have regularly been made to 

the FDEP who are sensitive to public comments. Over the 
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years, it seems that the utility owner, Mr. Gene Brown, 

has been viewed as in an adversarial role to FDEP to the 

point where he is personally disliked by the agency. 

During the last three years as the utility has attempted 

to make substantial improvements, our firm, as consulting 

engineer for the improvements, has experienced unusual 

resistance from the agency in obtaining approvals and 

permits, seemingly related to the agency's dislike for 

Gene Brown. 
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TED L, BIDDY, P.E. / RLS. 
CIVIL ENGINEER 

BAS KERVILLE-DONOVAN, INC. . 

EDUCATION: Bachelor of Science, Civil Engineering 
Georgia Institute of Technology, 1963 

Professional Engineer, Florida No. 17656 
Registered Engineer, Georgia 12609 
Registered Engineer, Mississippi 3984 
Registered Engineer, Louisiana 1843 1 
Registered Land Surveyor, Florida No. 2658 
Registered Land Surveyor, Mississippi No. 1429 
Registered Land Surveyor, Georgia No. 1421 

- 
REGISTRATION: 

EXPERIENCE: 

Mr. Biddy joined Baskerville-Donovan, Inc. (BDI) in 1991. He presently serves as the Tallahas- 
see Regional Manager. Prior to joining BDI, Mr. Biddy operated his own civil engineering f m  
for 21 years, where he served as chief designer and project manager for over 1300 projects. Mr. 
Biddy’s areas of expertise include civil engineering, structural engineering (including bridge 
design), sanitary engineering, soils and foundation engineering, and precise surveying. 

Experience includes, but is not limited to: 

Site survey of hazardous waste site at Mt. Pleasant, FL - U.S. Environmental Protection 
Agency, Atlanta, GA. 

Design of containment facilities at hazardous waste storage site - FL Department of Environ- 
mental Regulation, Tallahassee, FL. 

~ 

. -  

Design of replacements for underground storage tanks including underground concrete vaults, 
piping, leak detection, etc. - U.S. West, DesMoins, IA.. 

Complete design of 320 lot subdivision including water, sewer, streets, drainage, platting and 
surveying - Better Housing, Ltd., Tallahysee, FL,. 

Complete design and platting of 9 subdivisions. - Leisure Properties, Tallahassee, FL 

t 
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3-Year contract for tide gauge maintenance and surveying throughout Florida coastline - U.S. 
National Ocean Survey, Rockville, MD. 

Boundary maps for parcels in Taylor, Franklin, Dixie, Jefferson & Wakulla Counties, FL. - 
Florida Department of Natural Resources, Tallahassee, FL. 

c 

5-Miles of County road - Liberty County Board of County Commissioners, Bristol, FL. 

Surveys & structural design of 100-ft. calibration tower at St. George Island - General Dynam- 
ics, Pomona, CA. 

Complete design, construction, contract administration & inspection for marina in Carrabelle, FL 
- Anneewakee Foundation, Douglasville, GA. 

Pile cap designs for Apalachicola Bay Bridge, Apalachicola, FL - L&A General Contractors, 
Hattiesburg, MS. 

Cofferdams for sheet pile dolphins at Sunshine Skyway Bridge, Tampa, FL - H.G. Harders & 
Son, Inc. Panama City, FL. 

Pier 17, Cochrane Bridge, Mobile, AL - J.J. Grove & Son Company, Mobile, AL. 

- Two 1-year survey contracts throughout Mobile District - Mobile District Corps of Engineers. I 

Detailed drainage study, reports, & court appearances for 1,OOO acres area west of Madison, 
FL - William Bumett. 

Detailed overall drainage study and report for City of Madison, FL and surrounding areas - City 
of Madison, FL. 

Drainage & flooding study for property near Madison, FL - William Kinner. 

Drainage and flooding study for shopping center complex in Live Oak, FL - Levis & Walter 
Lawson. 

Drainage, runoff & flooding studies, reports & permitting for commercial, industrial & residen- 
tial facilities in Leon County - Numerous Clients. 

< 
Drainage, runoff & flooding studies, reports, & permitting for recreational, commercial & 

residential projects on the Gulf Coast and at St. George Island, FL - Numerous Clients. 

1 -  
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Design & construction supervision of river barge terminal & support facilities - Jackson County 
Port Authority, Sneeds, FL. 

Design & construction supervision of bulk fertilizer unloading, conveying & storage facility & 
reclaim facility - MS Chemical Corporation. 

/ 

Complete design & construction supervision of 2.5 million dollar barge terminal port facility. 
- Jackson County Port Authority, Sneeds, FL. 

Master plan for complete development of 1500 acres property - Creare Corporation, Ocean 
Springs, MS. 

Master plan & scale model of 2000 acres planned unit development. Design & construction 
supervision of 150 acres first phase - Holiday Lakes, Inc., Eustis, FL. 

Planning, design & construction supervision of 220 lot mobile home park - Belle Aire Village, 
Tallahassee, FL. 

Preliminary engineering report for 420 acres industrial park - Apalachee Industries, Ltd., Talla- 
hassee, FL. 

Planning & design of 130 acres subdivision. Planning & design of 35 acres subdivision. Prop- 

for shopping center - Equity Resources, Inc., Tallahassee, FL. 

Property & topographic surveys and planning for 120 acres subdivision - Twin Lakes Develop- 
ment, Tallahassee, FL. 

erty & topographic survey of 500 acres project. Planning & design of marina facilities. Planning / 

Planning for 150 acres industrial park - Jackson County Port Authority, Marianna, FL. 

Property & topographic surveys, planning, & design of 110 acres subdivision - Panhandle 
Waterways, Ltd., Tallahassee, FL. 

Preliminary engineering report, topographic survey & feasibility report for sand mine and subdi- 
vision development on 200 acres tract - Gulf Land & Minerals, Ltd., Tallahassee, FL. 

Planning, design & receiving of construction bids for 13,200,000 tons per year coal unloading, 
conveying, storage, reclaim & shipping facpty. 

CI 1 



One year long surveying contract for all types of surveying for 4-6 crews - U.S. h y  Corps of 
Engineers Mobile, AL & Memphis, TN Districts. 

Cadastral & boundary surveys for numerius full sections throughout North Florida - St. Joe 
Paper Company, Port St. Joe, FL. 

Survey, plat, & designs for 1400 acre property in Franklin Co., FL - U.S. Home Corporation, 
Clearwater, FL. 

Civil engineering projects at 20 school locations - Leon County School Board, Tallahassee, FL. 

Planning & design of 4 mile water distribution system, Leon County, FL - Talquin Electric 
Coop, Inc., Tallahassee, FL. 

Design of over 100 steel buildings for this steel building manufacturer - Space Steel, Inc., 
Jackson, MS. 

Design of approximately 50 steel buildings for this prefabricated steel building manufacturer - 
Baywood Corporation, Hattiesburg, MS. 

,. 

Geometric analysis of 17 tainter gates at Robert S. Kerr Lock & Dam - Perini Corporation, 
Framingham, MA. 

Design & construction supervision of sewage collection system & sewage treatment plant 
Preliminary designs & layouts for major shopping center mall in Leon County, FL - Culpepper 
Construction Company, Panama City, FL 

Land planning for subdivision development. Construction engineering consisting of quantity 
computations, and estimating for bidding purposes. Structural engineering for construction 
equipment - Harden Construction Company, Panama City, FL. 

Preliminary engineering report & investigations for repairs to major industrial building - Process 
Engineering Company, Jackson, MS. 

Preliminary engineering report & feasibility study for cement plant Preliminary engineering 
report & feasibility study for 500,000 bushel grain terminal. Feasibility study for barge towing 
company. 

Preparation of oil spill protection and counter-measure plan - Escambia Treating Company, 
Pensacola, FL. 

CI 1 



AFFILIATIONS: 

Florida Engineering Society, Florida Society of Professional Land Surveyors, and National Soci- 
ety of Professional Engineers. 
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FLORIDA RURAL WATER ASSOCIATION 
1391 TIMBERLANE ROAD SUITE 104 TALLAHASSEE, FL 3231 2 

(904) 668-2746 

St. George Island Hydraulic 

The flow test performed at the utility consisted of monitoring 
the output of the high service pump and master meter by utilizing 
a Polysonics Tyme Flight strap-on meter. Signal strength and 
accuracy were checked and good. The test was conducted from 18:03 
on May 23, 1992 until 12:03 on May 25, 1992 to cover the heavy use 
period on Memorial Day weekend. The amount of people visiting the 
island was very high. The stores ran out of ice, the hotels were 
booked and the state park recorded its largest number of people 
ever to the knowledge of the park manager (4,187 people on Sunday, 
May 24.) 

Pressure recorders were placed at the far ends of the , 

distribution at Mr. Cozy’s home near the cut at St. George 
Plantation (7.8 miles from the water tank), and at the state park 
on the east end of the island (4.5 Miles from the water tank.) The 
pressure charts and strip charts for the flow meter are attached 
as part this report. 

A separate test on flow to the aerator from the wells was 
performed on the bridge coming onto the island 1 mile from the 
water tank. The well pumps were tested running together and 
independently. Both well pumps running together were averaging 4 10 
gallons per minute. The number 2 well pump averaged 310 gpm. The 
number 1 well pump averaged 265 gpm. 

The flow test at the high service pump/meter site ran from 
18:03 on May 23, 1992 until 12:03 on May 25, 1992. The maximum 
amount pumped over a 24 hour period during this time Was 435,200 
gallons. This occurred from 18:03 on May 24 until 18:03 on May 2 5 .  

The minimum amount pumped i n  21! hours was 337,400 from 18:03 on May 
22 to 18:03 on May 23. Because flows were logged every hour during 
the test, 43 time periods of 24 hours can be calculated. The 



average 24 hour flow is 4 0 1 , 2 1 1  gallons o r  279  gallons per minute, 

During each hour of  the flow test the high service pump on/off 
status was recorded. The pump was on 26 times and o f f  4 1  times 
when checked hourly. Of the 26 "instantaneous" recordings of the 
high service pump, the maximum output was 7 1 9  gallons per minute. 
The minimum output was 633 gpm. The average was 680 gpm. The St. 
George Island Utility meter was reading 6% high. The pressure test 
was conducted at both ends of the utilities distribution and 
observed at the tank between the sampling points. There was 
approximately 12.3 miles from the sampling point at St. George 
Plantation (Mr. Cozy's house) to the sampling site at the state 
park. For time and pressure analysis, please observe the chart 
recordings. 

Hank Garrett of SGI utilities helped Florida Rural Water 
during the testing of the Memorial Day holiday. 

Sincerely, 

Rick Herndon 



FLOW FOR P R E V I O U S  FLOW FOR P R E V I O U S  
D A T E  T I M E  24 HOURS DATE T I M E  24  HOURS 

5 / 2 3  1 8 : 0 3  
1 9 : 0 3  
2 0 :  0 3  
2 1 : 0 3  
2 2 : 0 3  
2 4 :  0 3  

5 / 2 4  0 0 :  0 3  
0 1 : 0 3  
0 2 : 0 3  
0 3 :  0 3  
0 4 : 0 3  
0 5 : 0 3  
0 6 : 0 3  
07 : 0 3  
0 8 : 0 3  
0 9 : 0 3  
1 0 : 0 3  
1 1 : 0 3  
1 2 : 0 3  
1 3 : 0 3  
1 4 : 0 3  
1 5 : 0 3  

3 3 7 , 4 0 0  
3 7 5 , 8 0 0  
3 6 2 , 3 0 0  
3 9 4 , 7 0 0  
3 7 7 , 8 0 0  
4 0 6 , 5 0 0  
3 8 3 , 9 0 0  
3 8 6 , 5 0 0  
4 0 7 , 9 0 0  
4 0 0 , 3 0 0  
3 8 5 , 7 0 0  
4 0 9 , 2 0 0  
4 0 9 , 2 0 0  
3 8 3 , 6 0 0  
4 1 5 , 4 0 0  
3 8 7 , 0 0 0  
4 2 0 , 5 0 0  
3 8 8 , 1 0 0  
4 2 2 , 6 0 0  
3 9 0 , 0 0 0  
4 2 4 , 7 0 0  
3 9 5 , 1 0 0  

5 / 2 4  1 6 : 0 3  
1 7 : 0 3  
1 8 : 0 3  
1 9 : 0 3  
2 0 : 0 3  
2 1 : 0 3  
2 2 : 0 3  
2 3 : 0 3  

5 / 2 5  0 0 : 0 3  
0 1 : 0 3  
0 2 : 0 3  
0 3 :  0 3  
0 4 : 0 3  
0 5 :  0 3  
0 6 : 0 3  
0 7 : 0 3  
0 8 : 0 3  
0 9 : 0 3  
1 0 : 0 3  
1 1 : 0 3  
1 2 : 0 3  

4 2 9 , 2 0 0  
4 0 3 , 7 0 0  
4 3 5 , 2 0 0  
4 0 6 , 1 0 0  
4 3 0 , 2 0 0  
4 0 0 , 2 0 0  
4 2 0 , 4 0 0  
3 9 1 , 7 0 0  
4 1 7 , 1 0 0  
4 1 4 , 5 0 0  
3 9 3 , 1 0 0  
3 9 3 , 1 0 0  
4 1 5 , 6 0 0  
3 9 2 , 1 0 0  
3 9 2 , 1 0 0  
4 1 2 , 8 0 0  
3 8 9 , 6 0 0  
4 1 8 , 5 0 0  
3 9 9 , 8 0 0  
4 2 3 , 7 0 0  
4 0 9 , 2 0 0  



. .  

. .  

, 

..  
3 . .  

, .  . .  . .  . . .  . .  
, .  

. .  
I. . 



. .  

, 

I '  

. I . .  

. .  



. . . .  

. .  
. .  . .  . .  . * . ' . . .  . .  

_ .  . 
. .  . .  . .  

. .  . .  . .  

. .  
, .  ' . .  0 .  . . " . .  . .. . , 

, 





OOR 
8OR 
o m  
QOR 
OOR 

I .: 

i :' 
L I 

t 



.. . 

t
:
 +

+
 

"
0

 



cc 

I / j  

I 



St, George Island Water Utility Review 

On July 3,4,5, 1992 the Florida Rural Water Association 
completed flow and pressure testing activities for St. George 
Island Water Utility. These tests include the flow on the raw 
water line just prior to aerator and flow on the finish water line 
next to high service pumps, Chart records were placed at both ends 
of the utility distribution system and on a house located on a 2" 
main to record system pressure. An activity recorder was hooked 
into the high service pump circuits to record on a chart when pumps 
were on and when they were off. 

The following is the results of these tests and supporting 
material I 

1 )  The 8" PVC - (3900 line was exposed to provide access for 
the FRWA Polysonics TF-P Ultrasonic flow tester, .*(In our last trip 
to the island, we hooked the unit to a dead 8 "  line in the same 
excavation, and couldn't get a flow or signal.) This application 
provided an excellent location, signal strength, accuracy, and 
consistent flow. The unit needs a signal strength over 2.0 (we had 
2.8) and full pipe of constant flow (which we had) and an accuracy 
between 98% and 102% (we had 99.14%). We ran the test twice 
between 4:30 p.m, and 6:OO p.m., July 3, 1992. The integrator 
function on the flow meter was set to get total gallons. This 
number then allows us to divide the number of minutes test ran to 
get on average gallon per minute flow. 

7/3/92 
16:55 
16:56 
16:57 
16:58 
16:59 
17:OO 
17:Ol 
17:02 
17:03 
17:04 
17:05 
17:06 
17:35 
17:36 
17:37 
17:38 
17:39 
17:40 
17:41 
17:42 
17:43 
17:44 
17:45 
17:46 
17:47 
17:48 
17:49 

Gallons 
980 

- GPM 

1480 500 
1980 500 
2480 500 
2970 490 
3470 500 
3980 510 
4480 500 
4980 500 
5480 500 
5980 500 
Well Off 
Well On (0) 
490 490 

1000 510 
1500 500 
2000 500 
2500 500 
3000 500 
3500 500 
4010 510 
4500 490 
5000 500 
5510 510 
6010 500 
6500 490 

510 7010 - 
Average = 500 ppm 

. .  

-. . , 
* ' \  

Ji 



See charts # 1  and #2 

2) A measurement of flow was taken at the high service pump 
location on the 12" line. At this location we had good flow, good 
signal strength (2.40%), just under 98% (97.5%) accuracy. We were 
unable to get a higher accuracy figure, (We suspect encrustation, 
or perhaps an obstruction in a valve or tee,) Therefore, these 
figures may not be perfectly accurate, s o  use as best estimate. 
The unit printed out flows every 10 minutes starting at 6:37 p.m., 
7/3/92 until 4:37 a.m., 7/4/92, 

/ 

The following is an understanding of the printout: 

18:47 - 26.417 CPM OOR 

- 00024 *lOC OOR 
t 002.40% A12 OOR 

t 00015 *10G OOR , *  

18:47 Military time 

- 26.417 Gallon per minute flow instantous 
a 18:47 
( - 1  negative number means reverse flow 
(check valve on high service pump is not closing 
totally off) 

t 00015 tlOG Integrated flow since unit started printing' 
out, Positive flow, 15 gallons x lo= 150 
gallons 

- 00024 *1OG Integrated flow since unit started printing 
out, Negative flow, 24 gallons x 10= 240 
galloris 

t 002.40% A12 Signal strength 

OOR Acceptable flow - nor]-aerated 

See chart # 3  

3 )  A measurement of flow at the same high service pump 
location was done each hour from 9:00 a.m. Lo 7:06 p.m. on 7/4/92. 

The same parameter and data were recorded except the addition of 
feet per second was added: 

t 2.0573 OFPS (feet per second) OOR 

Again, the accuracy was only 97.58% 

See chart #4 



f r 4 )  An activi., Recorder was set-up and r,,orded high service 
pump activity from 7 / 3 / 9 2  to 7 / 5 / 9 2 ,  

The line closest to the outside of the chart shows when the pump 
are off. The inside line shows when the pumps are running. The 
uneven, blotched lines are results of loading and unloading the 
charts. 

See charts # 5  and # 6  

5 )  The following is a chart of pressure recording data 
location close to the entrance of the state park. (It should be 
noted that Bruse Tyce of St. George Island State Park told Hank 
Garrett, SCI Utility and Gary Williams, FRWA, that the pressure 
recorder setting on Memorial Day weekend was tampered with by state 
park employees.) Therefore, we moved recorder locqtion to area not 
accessible by people wanting to tamper with the.equipment. 

See chart # 7  

6) The following are charts that show pressure at 5 7 3  W. 
Gorrie Drive, from 7 / 3  to 7 / 4  (Chart # 8 )  and 7 / 4  to 7 / 5  (Chart # 9 ) .  

7 )  The following are charts that show pressure at location 
in the Plantation towards the end of distribution system., 

See chart #10 7 / 3 / 9 2  to 7 / 4 / 9 2  

(This chart stopped advancing by only dropped to 4 4 p s i  in 
that time,) 

See chart #11 7 / 4 / 9 2  to 7 / 5 / 9 2  

It should be noted that the Utility had its Peak Day for water 
usage on Saturday, July 4 ,  1992, at 4 4 9 , 0 0 0  gallons used. 

If any additional information is needed or questions arise upon 
review of this data, please do not hesitate to contact Gary 
Williams at ( 8 0 0 )  8 7 2 - 8 2 0 7 .  
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'. CHART #5 

. .  

A C T I V I T Y  RECORDER ON H I G H  S E R V I C E  PUMP C I R C U I T R Y  FROM 7/3 t o  7/4 1992. 

* 



. A C T I V I T Y  RECORDER 7 / 4  to 7/5  1992. 





. CHART IC8 

573 WEST GORRIE'DRLVE; '2" MAIN, 7/3 t o  714 1992 
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CHART # l o  

. / '  
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. . .  . .  
' .. .. 
. .  

I .  

LOCATION TOWARDS THE END OF PLANTATION ' 

9 . .  , , *  
. I  

UNIT QUIT ARVANCfNG 'AT 8:OO p.m. BUT DROPPED ONLY TO 44psi . 
3 .  . BEFORE THE CHART WAS CHANGED OUT AT 12:30 p.m. on 7 / 4 / 9 2 .  
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BASKERVILLE- 
DONOVAN, INC. 

/ 

2878 REMINGTON GREEN 'CIRCLE 
TALLAHASSEE, FL 32308 

(904) 385-6788 FAX: 385-5401 

JOHNSON, CREEKMORE & FABRE ITO 
1 119 E. GREGORY 

PENSACOLA, FLORIDA 32501 

D A T E  

ATTENTION 
MAY 25, 1994 25701.0 

R I C E  CREEKMORE, P.E.- 
RE: 

SUNSET BEACH 

I GENTLEMEN: 
WE ARE SENDING YOU @Attached 0 Under separate cover via 

0 Shop drawings 0 Prints 0 Plans 0 Samples 0 Specifications 

the  following items 

I 0 Copy of letter 0 Change order 0 

COPIES D A T E  NO. DESCR IPTION 
I I 

5 1  251 94 TECHNICAL MEMORANDUM 

THESE A R E  TRANSMITTED as checked below: 

0 For approval 0 Approved as submitted 0 Resubmit copies for approval 

W F o r  your use 

0 As requested 

0 Approved as noted 0 Submit  copies for distribution 

0 Returned for  corrections Return corrected prints 

0 For review and comment 

0 FOR BIDS DUE 

0 

19- 0 PRINTS RETURNED AFTER LOAN T O  US 

REMARKS 

CLI!$F MCKEOWEN - FDEP 
SHAY DIVSALAR - JRA ARCHITECTS 

COPYTOHELEN SPOHRER - RESORT REALTY SIGNED 



[ ~ B A S K E R V I L L E -  J 
% DONOVAN, INC. ARCHITECTS 8 ENGINEERS PLANNERS m S U R V E Y O R S  

TECHNICAL MEMORANDUM 

May 25, 1994 25701.06 

TO: Rice Creekmore, P.E. 
Johnson, Creekmore, Fabre 

1 
FROM : James Waddell, P.E. 

Baskerville-Donovan, Inc. 

SUBJECT: Sunset Beach Subdivision 

Mr . Creekmore, 
Baskerville-Donovan, Inc. has completed its analysis of the St. 
George Island utility (SGIU) water system as it relates to 
supplying water to the above-referenced project. 

Our calculations and analysis may be summarized as follows: 

A. Total ## of ERU's added based on the type of development at 
Sunset Beach - 
30 Phase I residential lots - 30 ERU's 

13 ERU's 13 Phase I1 (future) residential lots 
Club House and Pool 

129 persons 
129 persons x 10 gal/day/person (Dept, of = 1,290 gal/day 
H.R.S Rule 10D-6) = 4 . 3 ,  Say 5 ERU 
(1,290 gal/day)/(300 gal/ERU) 

- 
- 43 Household members x 3 pers/household - 

4 8  - TOTAL NO. OF ERU'S - 
€3. Update of SGIU engineers report dated May 1992 to reflect 

additional commitments by utility to provide service. 

The most recent CIAC list (date May 17, 1994) was made available by 
the Utility, which lists all commitments made by the Utility since 
May 1992 . Through discussions with representatives of Sunset Beach, 
FDEP, and the Utility, we have summarized those commitments as 
follows . 
In order to evaluate the impact of those commitments on the 
capacity of the system, the commitments were input into the 
Waterworks computer model, developed in the original engineers 
report, at the node(s) indicated. 

1. Nicks Hole: Including St. George Island Resort Village 
- _  ERU's = 25, loaded at node 132 

2. The Bluffs: ERU's = 10, loaded at node 132 



- 3. 

- 4. 
- 5. 
- 6. 
- 7. 

8. 

9. 

The 

Pebble Beach: ERU's = 21, loaded at node 133 

Sunset Beach: ERU's = 48, loaded at node 30 

Sea Palm Villase: ERU's = 14, loaded at node 129 

St. Georue Plantation (Various Locations) : ERU's = 55, 
loaded at nodes 125-150 

West Side of Island: ERU's = 15, loaded at node 114 (7th 
St. /Gulf Beach Drive) 

East Side of Island: ERU's = 52, loaded at node 14 (8th 
St. East/Gulf Beach Drive) 

Case Del Mar: 25 ERU's + 67 ERU'S purchased from Andrew 
Jackson = 92, loaded at nodes 151-154 

results of the computer model (attached),simulating the 
proposed treatment plant modifications, indicate a total peak 
hourly demand of 1,035 gpm and a minimum pressure of 29.59 psi, 
occurring at Bob Sikes Cut. 

This analysis indicates that the system has the capacity to serve 
Sunset Beach subdivision at a pressure of 35 psi +/-  under a peak 
hourly flow condition. 

With regard to the additional questions raised by the Department in 
their letter dated May 11, 1994, we offer the following comments. 

The basis for all computer simulations of the SGIU system has been 
well documented in BDI's May 1992 Engineer's Report. The 
simulation submitted with this Technical Memorandum models peak 
hourly flow of all commitments claimed by the Utility and appearing 
on the May 17, 1994 CIAC list. Peak hourly flow is derived by 
increasing average daily flow (300 gpd/ERU) by an appropriate 
peaking factor. The peaking factor in this simulation, derived in 
a manner consistent with the May 1992 report, is approximately 3.3. 

Peak hourly flow is loaded into the model, assumins each and every 
ERU is Usins water (0.69 cmml at the same time. 

It has been suggested by the Department that the values reported in 
the model for individual ERU'S is low and does not account for a 
peak hourly flow condition. It is our opinion that the method of 
analysis employed is an objective, reasonable, documented approach 
to evaluating the system under a peak flow condition. An arbitrary 
assignment of Some fractional distribution of active ERU'S to 
simulate a peak flow condition would be purely subjective. 

With regard to comparing the results of this analysis and the 7 -  

capacity of the system to meet the historical Maximum Day Demand 
(520 gpd/ERU), the following comments are offered. 



The Utility's Standard Water Use Permit allows for a maximum 
combined withdrawal of 700,000 gpd from the raw water supply wells. 
Separate finished water storage of 150,000 gallons is provided by 
the elevated tank, given that the tank is full at the beginning of 
the day. Therefore, during any one twenty four hour period 850,000 
gallons is available for delivery to the Utility's ERU commitments. 
In the case of this simulation the utility could deliver 
approximately 567 gpd/ERU. 

Given the conditions of flow described in the May 1992 report, the 
burden on finished water storage would be as follows: 

6 hr total peak X 0.69 gpm/ERU X 1500 ERU = 372,600gal 
X 0.21 gpm/ERU X 1500 ERU = 340,200 gal 

TOTAL 24 hr 712,800 gal 

Net storage utilized would equal 12,800 gal (712,800-700,000) 
Average ERU demand would be 475 gpd (712,800/1500). 

18 hr 

Similarly, if ERU demand is taken to be 520 gpd/ERU (maximum daily 
flow), total flow would equal 780,000. Thus, only 80,000 gal of 
finished water storage would be depleted. 

The Utility, based on these calculations, would be capable of 
adequately supplying service in the range of the historical ERU 
maximum day demand. 

. .  
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S T .  GEORGE ISLAND WATER DISTRIBUTION SYSTEM 
COKMITKWl” PER CIAC L I S T  DATED MAY 17, 1994 
BOTH PUMPS ON 

PEAX HOURLY FLOW WITH EXISTING ELEVATED TANK OFF LINE 

Pipe U p N o d e  DnNode  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

. 40 
‘ 41 
101 
102 
103 

101 
1 
2 
3 
2 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
20 
22 
23 
24 
25 
26 
27 
28 
29 
5 

31 
32 
11 
34 
35 
36 
37 
38 
39 
5 
0 

101 
1 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 ~ 

32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
101 
102 
103 

L e n g t h  D i a m e t e r  R o u g h n e e i  
NA 

140.00 
500.00 
330.00 
185.00 
180.00 
200.00 
500.00 
450.00 
440.00 
595.00 

-1 18 0.00 
1070.00 
1185.00 
1200.00 
1220.00 
330 I 00 
430.00 
770 00 
330.00 

1210.00 
550.00 

2000.00 
1400.00 
850.00 

1150.00 
1150.00 
2000.00 
1300.00 
500.00 

2600.00 
500.00 
450.00 
440.00 
400.00 
1070.00 
iias.00 
1200.00 
1220.00 
1210.00 
1210.00 
150.00 
10.00 

300.00 
600 . O O  

NA 
12.00 
8.00 
4.00 
4.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
6.00 
4.00 
4.00 
6.00 
8.00 
2.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 

. 6 . 0 0  

6.00 
6.00 
6.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
6.00 
12 a 00 
8.00 
8.00 

ERR 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120 * 00 
120.00 

Flow V e l o c i t y  HeadLoee Status  
NA 

1035.00 
476.74 
17.94 
11.04 

453.97 
373.29 
367.77 
364.32 
357.42 
351.21 
346.38 
318.68 
304.19 
293.84 
230.55 
32.46 
32.46 
29.01 
13.88 

199.55 
-7.54 
195.27 
184.92 
180.09 
173.19 
162.15 
158.70 
152.49 
145.59 
65.55 
11.04 
11.04 
10 I 35 
13 90 
13.90 
5.62 

-2.66 
9.57 
3.36 

-2 85 
69.64 

1035.00 
0.00 

558.26 

NA 
2.94 
3.04 
0.46 
0.28 
2.90 
2.38 
2.35 
2.33 
2.28 
2.24 
2.21 
2.03 
1.94 
1.88 
1.47 
0.37 
0.83 
0.74 
0.16 
1.27 

-0.77 
2.22 
2.10 
2.04 
1.97 
1.84 
1.80 
1.73 
1.65 
0.74 
0.13 
0.13 
0.12 
0.16 
1.42 
0.57 

-0.27 
0.98 
0.34 

-0.29 
0.79 
2.94 
0.00 
3.56 

NA open 
0.45 
2.73 
0.12 
0.03 
0.90 
0.69 
1.69 
1.49 
1.41 
1.84 
3.57 
2.77 
2.82 
2.67 
1.73 
0 . 0 5  

0.47 
0.69 
0.01 
1.32 
1.16 
8.49 
5.37 
3.11 
3.91 
3.46 
5.78 
3.49 
1.23 
1.46 
0.01 
0.01 
0.01 
0.01 
7.17 
1.48 
0.38 
4.09 
0.58 ’ 

0.43 
0.09 
0.03 
0.00 
4.39 



S T .  GEORGE ISLAND WATER DISTRIBUTION SYSTEM 

COMMITMENTS PER CIAC L I S T  DATED HAY 1 7 ,  1994 
BOTH PUMPS ON 

PEAK HOURLY FLOW WITH EXISTING ELEVATED TANK OFF LINE 

P i p e  UpNode DnNode 

104 

1 0 5  

106 

1 0 7  

108 

1 0 9  

1 1 0  

111 

112 

113 

114 

115 

116 

117 

1 1 8  

119 

1 2 0  

1 2 1  

122 

123 

124 

1 2 5  

126 

127 

128 

1 2 9  

1 3 0  

1 3 1  

132 

1 3 3  

134 

1 3 5  

136 

137 

138 

139 

1 4 0  

1 4 1  

142 

.. 143 

144 

145 

146 

147 

1 0 3  1 0 4  

103 1 0 5  

1 0 5  1 0 6  

106 1 0 7  

107 1 0 8  

1 0 5  1 0 9  

109 1 1 0  

1 1 0  111 

111 1 1 2  

111 1 1 3  

110 1 1 4  

114 1 1 5  

115 1 1 6  

116 1 1 7  

115 1 1 8  

1 1 8  1 1 9  

119 1 2 0  

1 2 0  1 2 1  

1 2 1  1 2 2  

119 1 2 3  

1 2 3  1 2 4  

124 1 2 5  

125 1 2 6  

126 1 2 7  

127 1 2 8  

1 2 8  1 2 9  

129 1 3 0  

1 3 0  1 3 1  

1 3 1  1 3 2  

132 1 3 3  
133 1 3 4  

134 1 3 5  

135 1 3 6  

136 1 3 7  

137 1 3 8  

138 1 3 9  

139 1 4 0  

1 4 0  1 4 1  

1 4 1  1 4 2  

142 1 4 3  

143 1 4 4  

144 1 4 5  

145 1 4 6  

146 1 4 7  

L e n g t h  Diameter R o u g h n e s s  
NA 

4 0 0 . 0 0  

510.00  

9 0 0 . 0 0  

6 3 0 . 0 0  

5 7 0 . 0 0  

1 1 7 4 . 0 0  

1 1 7 4 . 0 0  
9 0 0 . 0 0  

3 6 0 . 0 0  

8 6 0 . 0 0  

983.00  

1 1 5 4 . 0 0  
7 9 0 . 0 0  

350.00  

1 1 7 7 . 0 0  

1 2 2 2 . 0 0  

8 0 0 . 0 0  

8 4 0 . 0 0  

6 0 0 . 0 0  

1 2 5 0  -00 

1170.00  
1 1 5 0 . 0 0  

9 2 0 . 0 0  

978.00  

1 3 2 3 . 0 0  

1 1 5 0 . 0 0  

8 0 5 . 0 0  

3 4 5 0 . 0 0  

1035.00  

1 1 5 0 . 0 0  
6 9 0 . 0 0  

6 9 0 . 0 0  

1 3 2 2 . 0 0  

1 2 6 5 . 0 0  

8 6 3 . 0 0  
9 2 0 . 0 0  

1 1 5 0 . 0 0  

6 9 0 . 0 0  

690.00  

4 0 2 . 0 0  

460.00  

4 6 0 . 0 0  

633.00  

288.00  

NA 
6 . 0 0  

8 . 0 0  

6 . 0 0  

8 . 0 0  

2 .00  

8 . 0 0  

8 . 0 0  
6 . 0 0  

8 . 0 0  

8 . 0 0  

8 . 0 0  

8 . 0 0  

6 . 0 0  

6 . 0 0  

8 . 0 0  

8 . 0 0  

6 . 0 0  

6 . 0 0  

6.00 

8 . 0 0  

8 . 0 0  

8 . 0 0  

8 . 0 0  

8 . 0 0  

8 . 0 0  

8 . 0 0  

8 . 0 0  

8 . 0 0  

8 . 0 0  

8 . 0 0  

8 . 0 0  
8 . 0 0  

8 . 0 0  

8 . 0 0  
8 . 0 0  

8 . 0 0  

8 . 0 0  

8 . 0 0  

8 . 0 0  

8 . 0 0  

8 . 0 0  

8 . 0 0  

8 . 0 0  
8 . 0 0  

ERR 
1 2 0 . 0 0  

1 2 0 . 0 0  

120.00  

1 2 0 . 0 0  

1 2 0 . 0 0  

1 2 0 . 0 0  

1 2 0 . 0 0  

1 2 0 . 0 0  

1 2 0 . 0 0  

1 2 0 . 0 0  

1 2 0 . 0 0  

1 2 0 . 0 0  

1 2 0 . 0 0  

1 2 0 . 0 0  

120 a 00 

1 2 0 . 0 0  

1 2 0 . 0 0  

1 2 0 . 0 0  
1 2 0 . 0 0  

1 2 0 . 0 0  

1 2 0 . 0 0  

120 * 00 

120 IO0 

1 2 0 . 0 0  

1 2 0 . 0 0  

1 2 0 . 0 0  

1 2 0 . 0 0  

1 2 0 . 0 0  

120 I O 0  

1 2 0 . 0 0  

1 2 0 . 0 0  

1 2 0 . 0 0  

1 2 0 . 0 0  

120 I O 0  

1 2 0 . 0 0  

1 2 0 . 0 0  

1 2 0 . 0 0  

120 * 00 
1 2 0 . 0 0  

1 2 0 . 0 0  

1 2 0 . 0 0  

120.00 

1 2 0 . 0 0  

1 2 0 . 0 0  

Flow V e l o c i t y  HeadLoss Status 
NA 

-38 .59  

5 9 4 . 7 8  

198.38  

197 6 9  

1 4 . 4 9  

3 7 5 . 7 0  

3 6 2 . 5 9  

-130.76  

-172.16  

21 .39  

478.17 

4 5 4 . 0 2  

1 5 . 1 8  

1 5 . 1 8  

419.52  

4 0 1  I 58  

1 9 . 3 2  

1 2 . 4 2  

10 .35  

368 I 46 

332.58  

320.16  

307.74  

298.08  

2 8 9 . 1 1  

271.86  

255.30  

253.92  

249.78  

218.73  

197.34  

195.96  

1 8 7 . 6 8  

178.02  

1 6 6 . 9 8  

1 5 3 . 1 8  

138.69  

128.34  

1 1 7 . 3 0  

1 1 5 . 9 2  

1 1 4 . 5 4  

9 3 . 1 5  

91 .77  

9 0 . 3 9  

NA 
-0 .44  

3 . 8 0  

2 . 2 5  

1 . 2 6  

1 . 4 8  

2 . 4 0  

2 . 3 1  

- 1 . 4 8  

- 1 . 1 0  

0 . 1 4  

3 . 0 5  

2 . 9 0  

0 . 1 7  

0 . 1 7  

2 . 6 8  

2 . 5 6  

0 . 2 2  

0 . 1 4  

0 . 1 2  

2 . 3 5  

2 . 1 2  
2 . 0 4  

1 . 9 6  

1 . 9 0  

1 . 8 5  

1 . 7 4  

1 . 6 3  

1 . 6 2  

1 . 5 9  

1 . 4 0  

1 . 2 6  

1 . 2 5  

1 . 2 0  

1 . 1 4  

1 . 0 7  

0 . 9 8  

0 . 8 9  

0 . 8 2  

0 . 7 5  

0 . 7 4  

0 . 7 3  

0 . 5 9  

0 . 5 9  

0 . 5 8  

NA open 
0 . 0 8  

4 . 1 9  

3 . 9 3  

0 . 6 7  

4 . 1 3  

4 . 1 2  

3 . 8 6  

1 . 8 2  
0 . 3 0  

0 . 0 1  

5 . 4 0  

5 . 7 6  

0 . 0 3  

0 . 0 1  

5 . 0 7  

4 . 8 6  

0 . 0 5  

0 . 0 2  
0 . 0 1  

4 . 2 3  

3 . 2 8  

3 . 0 0  

2 . 2 3  

2 . 2 4  

2 . 8 6  

2 . 2 2  

1 . 3 8  

5 . 8 7  

1 . 7 1  

1 . 4 8  

0 . 7 4  

0 . 7 3  

1 . 2 8  

1.11 
0 . 6 8  

0 . 6 1  

0 . 6 4  

0 . 3 3 , .  

0 . 2 8  ' 

0 . 1 6  

0 . 1 8  

0 . 1 2  

0 . 1 6  
0 . 0 7  



'I 

S T .  GEORGE ISLAND WATER DISTRIBUTION SYSTEM 

COMMITMENTS PER CIAC L I S T  DATED MAY 17,  1994 
BOTH PUMPS ON 
PEAK HOURLY FLOW WITH EXISTING ELEVATED TANK OFF LINE 

Pipe U p N o d e  D n N o d e  

1 4 8  

1 4 9  

1 5 0  

1 5 1  

1 5 2  

1 5 3  

1 5 4  

1 5 5  

1 5 6  

157 

1 5 8  

159 
4 0 1  

402 

4 0 3  

4 0 4  

405 

406 

5 0 0  

5 0 1  

1 4 7  1 4 8  

1 4 8  1 4 9  

149 1 5 0  

1 5 0  1 5 1  

1 5 1  1 5 2  

1 5 2  1 5 3  

1 5 3  1 5 4  

1 5 4  1 5 5  

155 1 5 6  

156 1 5 7  

1 2 3  1 5 8  

158 1 5 9  

1 5  1 9  

1 8  2 1  

1 4  3 7  

2 0  4 0  

4 1  1 0 4  

107 1 1 2  

5 0 0  0 
5 0 1  0 

L e n g t h  D i a m e t e r  R o u g h n e e r  
NA 

460.00  

633 .00  
1150.00  

748 00 
288.00  

690.00 

403.00  

403.00  

690.00  

4 6 0 . 0 0  

. 3 2 0 . 0 0  

1220.00  

1210.00  

990.00  

4 0 0 . 0 0  

400.00  

960.00  

1358.00  

2 .00  

2 . 0 0  

NA ERR 
8.00  1 2 0 . 0 0  

8 . 0 0  1 2 0 . 0 0  

8 . 0 0  1 2 0 . 0 0  

8 .00  1 2 0 . 0 0  

8 . 0 0  1 2 0 . 0 0  

8 . 0 0  1 2 0 . 0 0  

8 .00  1 2 0 . 0 0  

8 .00  1 2 0 . 0 0  

8 . 0 0  1 2 0 . 0 0  

6 . 0 0  1 2 0 . 0 0  

6 - 0 0  1 2 0 . 0 0  

8 . 0 0  1 2 0 . 0 0  

4 . 0 0  1 2 0 . 0 0  

6 . 0 0  1 2 0 . 0 0  

6 . 0 0  1 2 0 . 0 0  

6 . 0 0  1 2 0 . 0 0  

8 . 0 0  1 2 0 . 0 0  

1 2 . 0 0  1 2 0 . 0 0  

12 .00  1 2 0 . 0 0  

8 .00  1 2 0 . 0 0 .  

F l o w  velocity HeadLoee Statue  
NA 

77.28  

7 5  9 0  

6 6 . 2 4  

64 .86  

4 8 . 3 0  

32 .43  

1 6 . 5 6  

0 . 6 9  

0.00 
0.00 

1 5 . 8 7  

4 . 8 3  

191.88 

1 1 . 6 8  

21.89 

2 . 8 5  

68 .26  

1 8 3 . 2 0  

2 6 3 . 7 9  

7 7 1 . 2 1  

NA 
0 . 4 9  

0 .48  

0 . 4 2  

0 . 4 1  

0 . 3 1  

0 . 2 1  

0 . 1 1  

0 . 0 0  

0.00 

0.00 

0 . 1 8  

0 . 0 5  

1 . 2 2  

0 . 3 0  
0 . 2 5  

0.03 

0 . 7 7  

1.17 
0 . 7 5  

2 . 1 9  

NA Open 
0 . 0 9  

0 . 1 2  

0 . 1 6  

0 . 1 0  

0 . 0 2  

0 .03 

0 .00  

0 . 0 0  

0 . 0 0  

0 . 0 0  

0 . 0 1  

0 . 0 1  

1 . 2 2  

0 . 1 6  

0 .03  

0 . 0 0  

0 . 5 8  

1 . 2 6  

0 .00  

0 .00  



DEMAND 

1. 

0 . 6 9  gpm/ERU 

Node Elevation 

0 

1 

2 

3 
4 

5 

6 

7 

8 
9 

1 0  

11 

1 2  

1 3  

1 4  

1 5  

1 6  

1 7  

1 8  

1 9  
2 0  

2 1  

2 2  

2 3  

2 4  

2 5  

2 6  

2 7  

2 8  

2 9  

3 0  

3 1  

3 2  

3 3  

34  

35  

36 

3 7  

3 8  

39 

40  

4 1  

1 0 1  

1 0 2  

NA 
6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 .00  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  
6 . 0 0  

6 . 0 0  

6 . 0 0  

6 .00  

6 .00  

6 .00  

6 . 0 0  
6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  
6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  
6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

7 . 0 0  

Demand 
NA 

0.00 
0.00 
4 . 8 3  

6 . 9 0  

1 1 . 0 4  
0 .00  

5 . 5 2  

. 3 . 4 5  

6 . 9 0  

6 . 2 1  

4 . 8 3  

1 3 . 8 0  

1 4 . 4 9  

1 0 . 3 5  

4 1 . 4 0  
6 . 2 1  

0 .00  

3 . 4 5  

3 .45  

6 . 2 1  
8 . 9 7  
4 . 1 4  

1 0 . 3 5  

4 . 8 3  

6 . 9 0  

1 1 . 0 4  
3 . 4 5  

6 . 2 1  

6 . 9 0  

8 0  04 

6 5 . 5 5  
. 0 . 0 0  

0 .69  

1 0 . 3 5  

0 . 0 0  

8 . 2 8  

8 . 2 8  

9 . 6 6  

6 . 2 1  

6 . 2 1  

0 . 0 0  

1 . 3 8  

0 .00  

0 . 0 0  

Pressure 
NA 

6 2 . 5 9  

6 2 . 3 9  

6 1 . 2 1  

6 1 . 1 5  

6 1 . 1 4  

6 0 . 8 2  

6 0 . 5 2  

5 9 . 7 9  

5 9 . 1 4  
5 8  a 53  

5 7 . 7 3  

5 6 . 1 9  

5 4 . 9 9  

5 3  77  

5 2 . 6 1  

5 1 . 8 6  

5 1 . 8 4  

5 1 . 6 3  

5 1 . 3 4  

5 1 . 3 3  
5 0 . 7 6  

5 1 . 2 6  
4 7 . 0 9  

4 4 . 7 6  

4 3 . 4 2  

4 1 . 7 3  

4 0 . 2 3  

3 7 . 7 3  

3 6 . 2 1  

3 5 . 6 8  

3 5 . 0 5  

6 0 . 8 1  

6 0 . 8 1  

6 0 . 8 1  

5 6 . 1 8  

5 3 . 0 8  

5 2 . 4 4  

5 2 . 6 0  

5 0 . 8 3  

5 0 . 5 7  

5 0 . 7 6  

6 0 . 7 8  

6 2 . 5 8  

6 2 . 1 5  

HGL XCoord YCoord Status 
NA ON 

1 5 0 . 5 9  

1 5 0 . 1 2  

141.39  

147.26  

1 4 7 . 2 4  
1 4 6 . 4 9  

1 4 5 . 7 9  

1 4 4 . 1 1  

1 4 2 . 6 1  

1 4 1 . 2 0  

139.36  

1 3 5 . 7 9  

1 3 3 . 0 2  

1 3 0 . 2 1  

1 2 7 . 5 3  

1 2 5 . 8 0  

1 2 5 . 7 5  

1 2 5 . 2 8  

1 2 4 . 5 9  

1 2 4 . 5 8  

123.26  
1 2 4 . 4 2  

1 1 4 . 7 7  

1 0 9 . 4 0  

1 0 6 . 2 9  

102.39  

9 8 . 9 3  

9 3 . 1 5  

8 9 . 6 6  

8 8 . 4 2  

86 .96  
1 4 6 . 4 8  

1 4 6 . 4 7  

146.46  

1 3 5 . 7 8  

1 2 8 . 6 1  

1 2 7 . 1 3  

1 2 7 . 5 0  

1 2 3 . 4 1  

1 2 2 . 8 3  

123.26  

146.39  

150.56  

150.56  



DEMAND 

i 

0 . 6 9  gpm/ERU 

114 

115 

116 

117 
118 
119 

1 2 0  

1 2 1  

1 2 2  

1 2 3  

124 

1 2 5  

126 

127 
1 2 8  

129 

1 3 0  

131  

132 
1 3 3  

134 

135 

136 

137 

1 3 8  

139 

140 

1 4 1  

142 

143 

144 

145 

1 4 6  

NA 
6 . 0 0  

6.00 

6.00 
6 -00  
6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6.00 
6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 .00  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  
6.00 
6 . 0 0  

6 . O O  

6 . 0 0  

6 . 0 0  

6 .00  

6 . 0 0  
6 . 0 0  

6 . 0 0  
6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 .00  

NODE TABU 

<---------- Input  ---------X----- Output ----x--- o p t i o n a l  - - - x - x n p u t - >  
 ode 8 l s v a t i o n  

1 0 3  

1 0 4  

105 
106 

107 

108 

109 

1 1 0  

111 
112 

113 

Demand 
NA 

2 . 0 7  

2 9 . 6 7  

2 0 . 7 0  

0 . 6 9  

0 .00  

1 4  49 
1 3 . 1 1  

1 5 . 1 8  

2 0 . 0 1  

1 1 . 0 4  

2 1 . 3 9  

2 4 . 1 5  

1 9 . 3 2  

0 .00  

1 5 . 1 8  

1 7 . 9 4  

1 3 . 8 0  

6 . 9 0  

2 . 0 7  

1 0 . 3 5  

2 0 . 0 1  

1 2 . 4 2  

1 2 . 4 2  

9 . 6 6  

8 . 9 7  

1 7 . 2 5  

1 6 . 5 6  

1 . 3 8  
4 . 1 4  

3 1 . 0 5  

2 1 . 3 9  

1 . 3 8  

8 . 2 8  

9 .66  

1 1 . 0 4  

1 3 . 8 0  

1 4 . 4 9  

1 0 . 3 5  

1 1 . 0 4  

1 . 3 8  

1 . 3 8  

2 1 . 3 9  

1 . 3 8  

1 . 3 8  

Preeeure  

NA 
6 0 . 4 9  

6 0 . 5 2  

5 8  67 

5 6 . 9 7  

5 6 . 6 8  

5 4 . 8 9  

5 6 . 8 9  

55 22 
5 6 . 0 0  

5 6 . 1 3  

5 6 . 0 0  

5 2 . 8 8  

5 0 . 3 9  

5 0 . 3 8  

5 0 . 3 7  

40  19  

46 * 09 

46 .07  

4 6 . 0 6  

46 a 06 

4 4 . 2 6  

4 2 . 8 4  

41 .54  

4 0 . 5 7  

3 9 . 6 0  

38 .37  

3 7 . 4 1  

3 6 . 8 1  

34 s 27 

3 3 . 5 3  
3 2 .  8.9 

32  a 57 

32  25 

3 1 . 7 0  

3 1 . 2 2  
3 0 . 9 2  

30 .66  

30.38 
30 a 24 

30 12  

3 0 . 0 5  

2 9  97 

2 9 . 9 2  

2 9 . 8 5  

HGL XCoord YCoord S t a t u e  
NA ON 

145.73  

145.81  

1 4 1  -53  
137.60 

136.93  

132.80  

1 3 7 . 4 1  

133 55 

135.37  

1 3 5 . 6 7  

135.35  

128.15  

122.40  

122.37  

122.36 

117.33  

1 1 2 . 4 7  

1 1 2 . 4 3  

1 1 2 . 4 0  

112.39  

108.24  

104.96  

101.96  

99 .72  

97 .48  
94 .62  

9 2 . 4 1  
9 1 . 0 2  

85.16 

83.45 

81 .97  

8 1 . 2 3  

8 0 .  5 1  

7 9 . 2 2  

7 8 . 1 1  

7 7 . 4 3  

7 6 . 8 2  

7 6 . 1 8  

7 5 . 8 5  

7 5 . 5 7  

7 5 . 4 1  

7 5 . 2 3  

7 5 . 1 1  

74 .94  



DEMAND 

1 

0 . 6 9  gpm/ERU 

NODE TABLE 

O u t p u t  ----x--- O p t i o n a l  ---%-Input-> I n p u t  ---------%----- 

Node E l e v a t i o n  
NA 

1 4 7  6.00 
1 4 8  6.00 
1 4 9  6 .00  

1 5 0  6 .00  

1 5 1  6.00 
1 5 2  6 . 0 0  
1 5 3  6 . 0 0  

1 5 4  . 6 . 0 0  
1 5 5  6 . 0 0  

1 5 6  6 . 0 0  
157 6 .00  

1 5 8  6 .00  

1 5 9  6 . 0 0  

5 0 0  6 . 0 0  

5 0 1  6 .OO 

Demand 
NA 

1 3 . 1 1  

1 . 3 8  

9 . 6 6  
1 . 3 8  

1 6 . 5 6  

1 5 . 8 7  

1 5 . 8 7  

1 5 . 8 7  
0 . 6 9  

0 . 0 0  

0 . 0 0  

1 1 . 0 4  
4 . 8 3  

1 0 3 5 . 0 0  

P r e s s u r e  
NA 

2 9 . 8 1  

29 .78  

2 9 . 7 3  

2 9 . 6 6  

2 9 . 6 1  

2 9 . 6 0  

29 .59  

29 .59  

2 9 . 5 9  

29 .59  

2 9 . 5 9  

4 4 . 2 5  

44 .25  

6 2 . 5 9  
6 2 . 6 0  

29 .59  

HGL XCoord YCoord S t a t u e  
NA ON 

74.07  

74 .79  

74 .67  

7 4 . 5 1  

7 4 . 4 1  

7 4 . 3 8  

7 4 . 3 6  , 

74.35  

74 .35  

74 .35  

7 4 . 3 5  

1 0 8 . 2 2  

108.22  

150.59  
150.60  

INFLOW TABLE 
O u t p u t  ------><-Input-> e---------- I n p u t  ----------X------ 

Node Pumps Opcurve  % E s t i m a t e  % A c t u a l  I n f l o w  S t a t u s  

NA ON 
1 0 2  1 PUMP1 . , 1 0.00 0.00 c 
5 0 1  1 PUMP2 . 0 . 7 5  - 7 7 1 . 2 1  
5 0 0  1 PUMP3 0 . 2 5  -263 7 9  



PUMP3 
I n p u t  ------> 

PUMP1 I PUMP2 I 
I n p u t  ------> I <------- > I <------- <------- I n p u t  ------ 

Flow Head I Flow Head I Flow Head 
NA NA I NA NA I NA NA 

0 . 0 0  105.00 I 0 . 0 0  250.00 I 0.00 190.00 
500 .00  1 0 5 . 0 0  I 1 0 0 . 0 0  250.00 I 80.00  1 8 5 . 0 0  

1000.00 105.00 I 300.00 240.00 I 160.00  1 8 0 . 0 0  

1 5 0 0 . 0 0  105 .00  I 500.00 215.00  1 240.00 1 5 5  00 
650.00 1 8 5 . 0 0  I 320.00 120.00 

900.00 8 0 . 0 0  I 480.00 20.00 

I 

1 
I 1000..00 0.00 I 490.00 0.00 

I I 
I I 

I 8 0 0 . 0 0  135.00 I 400.00 70.00 



CUSTOMERS 

(ERU'S) 
RUN 1 RUN 1 

NODE NO. BX. CUST. +DAGUT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

101 
102 

52 

0 

0 
7 
10 
16 
0 

8 .  
5 

10 
9 
7 

20 
21 
15 

0 

9 
0 
5 
5 
9 
13 
6 

15 
7 
10 
16 
5 
9 

10 
116 

48 47 . 
0 .  

1 
15 
0 

12 
12 
14 
9 
9 
0 
2 
0 
0 



CUSTOMERS 
(ERU'S) 
RUN 1 RUN1 

NODE NO. EX. CUST. +DAGHT 

103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 

' 143 
144 
145 
146 

3 
43 
30 
1 
0 

21 
19 
22 
29 
16 
31 
20 15 
28 
0 

22 
26 
20 
10 
3 

15 
29 
18 
15 3 
11 3 
10 3 
23 2 
8 16 
0 2 
4 2 
8 37 
8 23 
0 '  2 
10 2 
12 2 
14 2 
18 2 
19 2 
13 2 
14 2 
0 2 
0 2 

29 2 
0 2 
0 2 



CUSTOMERS 
( ERU ' S ) 
RUNl RUNl 

NODE NO. EX. CUST. +DAGWT 

147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 

17 
0 

12 
0 
1 
0 
0 
0 
1 
0 
0 

16 
7 

TOTAL 1168 

ALL COMMITMENTS 

2 
2 
2 
2 

23 
23 
23 
23 

332 

1500 
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The following text is hereby incorporated into the subject report, 
certified by Baskerville-Donovan, Inc. on May 27, 1992. 
Information in this addendum relates to the capacity of St. George 
Island Utility Co., Ltd. to serve additional customers. 

Parameters established for the data presented in this model assume 
that year 2 improvements are on line. The improvements include: 

1. Altitude valve with pressure sustaining feature to isolate the 
existing elevated tank during periods of high demand. 

2. Modification of electrical controls to allow parallel 
operation of the larger and smaller booster pumps located at 
the treatment plant. 

Reconditioning of existing pumps to ensure performance similar 
to their published curves. 

3 .  

4 .  Provision of a second 50 hp pump, with operating 
characteristics similar to that of the existing 50 hp pump. 

The purpose of this analysis is to determine the limiting capacity 
of the system. The limiting capacity of the system is assumed to 
be the point at which under a peak hourly flow condition, the 
system cannot maintain pressures above the minimum level of 20 psi, 
as set forth in Section 17-555, F.A.C. 

VI. Analysis Results 

A. Existing Customers 

5. Peak hourly flow demand for existing ERU's (1264), plus 
additional ERU's totalling 277 were distributed throughout the 
distribution node network (as shown on the attached printout) 
in the waterworks model. This simulation was executed with 
the 50 hp and 20 hp booster pumps operating in parallel and 
the existing elevated tank off line. The results, attached as 
Exhibit lO-G, indicate a total instantaneous system demand of 
approximately 1048 gpm. The flow contribution by the large 
and small booster pump is 779 gpm and 269 gpm, respectively. 
Minimum system pressure, occurring at node 157, is 
approximately 20 psi. 

To clarify the location of additional connections input for 
this simulation, the assignment of ERU's is as follows: 

A. One (1) ERU per node throughout the system,. excluding St. 
George Plantation. 



B. 5 or 6 ERU's per node within St. George Plantation, 
except node 130 (Nick's Hole) where 35 ERU's were input 
into the model. 

jw00113 



ST. GEORGE ISLAND WATER DISTRIBUTION SYSTEM 
EXISTING FLOWS 
BOTH PUMPS ON, PEAK HOURLY FLOW WITH EXIST. ELEVATED TANK 
OFF LINE AND PLANT MODIFICATIONS IN PLACE 

ripe UpNode DnNode 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
101 
102 
103 

101 
1 
2 
3 
2 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
20 
22 
23 
24 
25 
26 
21 
28 
29 
5 

31 
32 
11 
34 
35 
36 
37 
38 
39 
5 
0 

101 
1 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
101 
102 
103 

Length Diameter Roughness 
NA 

140.00 
500.00 
330.00 
185.00 
180.00 
200.00 
500.00 
450.00 
440.00 
595.00 
1180.00 
1070.00 
1185.00 
1200.00 
1220.00 
330.00 
430.00 
770.00 
330.00 

1210.00 
550.00 

2000.00 
1400.00 
850.00 

1150.00 
1150.00 
2000.00 
1300.00 
500 a 00 

2600.00 
500.00 
450.00 
440.00 
400.00 

1070.00 
1185.00 
1200.00 
1220.00 
1210.00 
1210.00 
150.00 
10 0 00 

300.00 
600 .OO 

NA ERR 
12.00 120.00 
8.00 120.00 
4.00 120.00 
4.00 120.00 
8.00 120.00 
8.00 120.00 
8.00 120.00 
8.00 120.00 
8.00 120.00 
8.00 120.00 
8.00 120.00 
8.00 120.00 
8.00 120.00 
8.00 120.00 
8.00 120.00 
6.00 120.00 
4.00 120.00 
4.00 120.00 
6.00 120.00 
8.00 120.00 
2.00 120.00 
6.00 120.00 
6.00 120.00 
6.00 120.00 
6.00 120.00 
6.00 120.00 
6.00 120.00 
6.00 120.00 
6.00 120.00 
6.00 120.00 
6.00 120.00 
6.00 120.00 
6.00 120.00 
6.00 120.00 
2.00 120.00 
2.00 120.00 
2.00 120.00 
2.00 120.00 
2.00 120.00 
2.00 120.00 
6.00 120.00 
12.00 120.00 
8.00 120.00 
8.00 120.00 

Flow Velocity HeadLose Status 
NA 

1045.84 
457.19 
19.04 
11.56 

432.71 
321.64 
315.52 
311.44 
303.96 
297.16 
291.72 
263.98 
249.02 
238.14 
207.55 
30.15 
29.47 
25.39 
10.12 

173.92 
-6.43 
165.92 
155.04 
149.60 
142.12 
130.56 
126.48 
119.68 
112.20 
32.64 
12.92 
12.24 
10.88 
13.46 
12.78 
3.94 

-4.90 
9.37 
2.57 

-4.23 
97.41 

1047.20 
0.68 

587.97 

NA 
2.97 
2.92 
0.49 
0.30 
2.76 
2.05 
2.01 
1.99 
1.94 
1.90 
1.86 
1.69 
1.59 
1.52 
1.32 
0.34 
0.75 
0.65 
0.11 
1.11 

-0.66 
1.88 
1.76 
1.70 
1.61 
1.48 
1.44 
1.36 
1.27 
0.37 
0.15 
0.14 
0.12 
0.15 
1.30 
0.40 

-0.50 
0.96 
0.26 

-0.43 
1.11 
2.97 
0.00 
3.75 

NA Open 
0.45 
2.53 
0.14 
0.03 
0.82 
0.53 
1.27 
1.12 
1.04 
1.35 
2.59 
1.95 
1.94 
1.81 
1.43 
0.04 
0.40 
0.54 
0.01 
1.02 
0.87 
6.28 
3.88 
2.20 
2.71 
2.32 
3.80 
2.23 
0.76 
0.40 
0.01 
0.01 
0.01 
0.01 
6.14 
0.77 
1.17 
3.94 
0.36 
0.90 
0.18 
0.03 
0.00 
4.83 



1 

ST. GEORGE ISLAND WATER DISTRIBUTION SYSTEM 
EXISTING FLOWS 
BOTH PUMPS ON, PEAK HOURLY FLOW WITH EXIST. ELEVATED TANK 

OFF LINE AND PLANT MODIFICATIONS IN PLACE 

PIPE TABLE 
output ----------- X-  Input-> '---------C----------- Input --------------------><---------- 

Pipe UpNode DnNode Length Diameter Roughness Flow Velocity HeadLoss Status 

104 1 

105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 

103 
103 
105 
106 
107 
105 
109 
110 
111 
111 
110 
114 
115 
116 
115 
118 
119 
120 
121 
119 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 

104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 

NA 
400.00 
510.00 
900.00 
630.00 
570.00 
1174.00 
1174.00 
900.00 
360.00 
860.00 
983.00 
1154.00 
790.00 
350.00 

1177.00 
1222.00 
800.00 
840.00 
600.00 

1250.00 
1170.00 
1150.00 
920.00 
978.00 

1323.00 
1150.00 
805.00 

3450.00 
1035.00 
1150.00 
690.00 
690.00 
1322.00 
1265.00 
863.00 
920.00 
1150.00 
690.00 
690.00 
402.00 
460.00 
460 . O O  

633.00 
288 .oo 

NA 
6.00 
8.00 
6.00 
8.00 

2.00 
8.00 
8 . 0 0  

6.00 
8.00 
8.00 
8 . 0 0  

8.00 
6.00 
6.00 
8.00 
8.00 
6.00 
6.00 
6.00 
8.00 
8.00 
8 .00  

8 . 0 0  

8.00 
8 . 0 0  

8.00 
8.00 
8.00 
8 . 0 0  
8.00 
8.00 
8 . 0 0  

8.00 
8.00 
8 . 0 0  

8.00 
8.00 
8 . 0 0  

8.00 
8.00 
8 . 0 0  

8.00 
8.00 
8.00 

ERR 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120 * 00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120 * 00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120 * 00 
120.00 
120.00 
120.00 

NA 
-65.51 
650.76 
217.06 
215.70 
14.96 

412.62 
399.02 

-146.34 
-188.50 

21.76 
529.72 
515.44 
16.32 
15.64 

479.40 
461.04 
21.08 
13.60 
10.88 

425.68 
389.64 
376.72 
361.76 
349.52 
337.96 
316.88 
306.00 
280.84 
263.16 
252.28 
241.40 
235.96 
223.72 
210.12 
195.16 
177.48 
159.12 
144.84 
129.88 
125.12 
120.36 
95.88 
91.12 
86.36 

NA NA Open 
-0.74 0.22 
4.15 4.95 
2.46 4.65 
1.38 0.79 
1.53 4.38 
2.63 4.90 
2.55 4.61 

-1.66 2.24 
-1 a 20 0.35 
0.14 0.02 
3.38 6.52 
3.29 7.28 
0.19 0.03 
0 . 1 8  0.01 
3.06 6.49 
2.94 6.27 
0.24 0.06 
0.15 0.03 
0.12 0.01 
2.72 5.53 
2.49 4.40 
2.40 4.06 
2.31 3.01 
2.23 3.00 
2.16 3.82 
2.02 2.95 
1.95 1.93 
1.79 7.07 
1.68 1.88 
1.61 1.93 
1.54 1.07 
1.51 1.02 
1.43 1.78 
1.34 1.51 
1.25 0.90 
1.13 0.81 
1.02 0.82 
0.92 0.41 
0.83 0.34 
0.80 0.18 
0.77 0.20 
0.61 0.13 
0.58 0.16 
0.55 0.07 



ST. GEORGE ISLAND WATER DISTRIBUTION SYSTEM 
EXISTING FLOWS 
BOTH PUMPS ON, PEAK HOURLY FLOW WITH EXIST. ELEVATED TANK 
OFF LINE AND PLANT MODIFICATIONS IN PLACE 

Pipe UpNode DnNode 

148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
401 
402 
403 
404 
405 
406 
500 
501 

141 148 
148 149 
149 150 
150 151 
151 152 
152 153 
153 154 
154 155 
155 156 
156 157 
123 158 
158 159 
15 19 
18 21 
14 37 
20 40 
41 104 

107 112 
500 0 
501 0 

Length Diameter Roughness 
NA 

460.00 
633.00 
1150.00 
748.00 
288 * 00 
690.00 
403.00 
403.00 
690.00 
460.00 
320.00 

1220 a 00 
1210.00 
990.00 
400.00 
400.00 
960.00 

1358.00 
2.00 
2.00 

NA ERR 
8 . 0 0  120.00 
8.00 120.00 
8.00 120.00 
8.00 120.00 
8 . 0 0  120.00 
8.00 120.00 
8.00 120.00 
8 . 0 0  120.00 
8 . 0 0  120.00 
8.00 120.00 
6.00 120.00 
6.00 120.00 
8.00 120.00 
4.00 120.00 
6.00 120.00 
6.00 120.00 
6.00 120.00 
8.00 120.00 
12.00 120.00 
12.00 120.00 

Flow Velocity HeadLoss Status 
NA 

70.04 
65.28 
52.36 
47.60 
42.16 
37.40 
33.32 
29.24 
24.48 
20.40 
15.64 
4.76 

170.60 
11.19 
24.47 
4.91 

95.43 
200.06 
269.36 
778.52 

NA 
0.45 
0.42 
0.33 
0.30 
0.27 
0.24 
0.21 
0.19 
0.16 
0.13 
0.18 
0.05 
1.09 
0.29 
0.28 
0.06 
1.08 
1.28 
0.76 
2.21 

NA Open 
0.01 
0.09 
0.11 
0.06 
0.02 
0.03 
0.02 
0.01 
0.02 
0.01 
0.01 
0.01 
0.98 
0.15 
0.04 
0.00 
1.08 
1.48 
0.00 
0.00 



1 

DEMAND 0 . 6 8  gpm/ERU 

NODE TABLE 
--------- Input ---------><----- O u t p u t  ----><--- O p t i o n a l  - - - x - I n p u t - >  

ode E l e v a t i o n  

0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 
1 2  

13 

1 4  

1 5  
16 

17  
18 
1 9  

2 0  

2 1  

22 
23  

24 

25  

26 

27  

2 8  

29 

30 

3 1  

32 

33 

34  
35 

36 

37 

38  

39 

4 0  

4 1  
01 
02 

NA 
6 . 0 0  
6 . 0 0  
6 . 0 0  
6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6.00 

6 . 0 0  

6 . 0 0  
6.00 

6 .00  

6.00 

6 . 0 0  
6 . 0 0  

6 .00  

6.00 

6 . 0 0  

6 . 0 0  

6.00 

6.00 

6 . 0 0  

6.00 

6 . 0 0  

6 .00  

6 . 0 0  

6 .00  

6 . 0 0  

6 . 0 0  

6 .00  

6.00 

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 .00  

6.00 

6 .00  

6.00 

7 . 0 0  

D e m a n d  

NA 
0 . 6 8  
0 . 6 8  
5.44  

7 . 4 8  

1 1 . 5 6  
0 . 6 8  

6 . 1 2  

4 . 0 8  

7 . 4 8  

6 .80  

5 . 4 4  

1 4 . 2 8  

1 4 . 9 6  

1 0 . 8 8  

6 . 1 2  

6 . 8 0  

0 . 6 8  

4 . 0 8  
4 . 0 8  

6 . 8 0  

9 . 5 2  
4 . 7 6  

10 * 88 

5 . 4 4  
7 . 4 8  

1 1 . 5 6  
4 . 0 8  

6 . 8 0  

7 . 4 8  

79 .56  

3 2 . 6 4  

0 .68  

1 . 3 6  
1 0 . 8 8  

0 . 6 8  

8 . 8 4  

8 . 8 4  

1 0 . 2 0  

6 . 8 0  

6 . 8 0  

0.68 

2 . 0 4  

0 . 6 8  

0 . 6 8  

Pressure 
NA 

61.54  

6 1 . 3 3  

60 .24  

6 0 . 1 8  

60 .16  

5 9 . 8 8  

5 9 . 6 5  

5 9 . 1 0  

5 8 . 6 2  
58 .17  

57 .58  

56 .46  

5 5 . 6 1  

5 4 . 7 7  

5 3 . 9 9  

5 3 . 3 7  
53 .35  

5 3 . 1 8  

52 .94  

52 .94  

52 .50  
5 2 . 8 8  

4 9 . 7 8  

48 .10  

47 15 

45 .98  

44 .97  

43 * 33 

42.37 

42 .04  

4 1  * 86 

59 .87  

5 9 . 8 7  

59 .86  

56 .45  

5 3 . 8 0  
53 .46  

5 3 . 9 7  

52 .26  

5 2 . 1 1  

52 .50  

59 .80  
6 1 . 5 3  

61 .09  

HGL X C o o r d  Y C o o r d  S ta tus  
NA ON 

148.16  

147.67  

145.14  

1 4 5 . 0 1  

144.98 

144.32 

143.79 

142.52  

1 4 1 . 4 1  

140.36  

139.01  

136.42 

134.46 

132.52  

1 3 0 . 7 1  

129.28  
129.23  

128.84  

128.30  

128.29 

127.27  
128.15  
120.99 

117.12 

114.92 

1 1 2 . 2 1  

109.89  

106.09  

103.86  

103.10  

1 0 2 . 7 0  

144.31  

144.30  

144.29 

1 3 6 . 4 0  

130.27  

1 2 9 . 5 0  

1 3 0 . 6 7  

1 2 6 . 7 3  

126.37  

1 2 7 . 2 7  

144.15  
148.12 

148.12  



DEMAND 

1 

0 . 6 8  gpm/ERU 

I n p u  .----- 
E l e v a t i o n  

NA 
6 . 0 0  
6 . 0 0  

6 . 0 0  
6 . 0 0  

6 .00  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  
6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  
6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  
6 . 0 0  

6 . 0 0  
6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 .00  

6 . 0 0  

6 . 0 0  

6 . 0 0  

6 . 0 0  

t 

Demand 
NA 

2 . 7 2  
2 9 . 9 2  

2 1 . 0 8  

1 . 3 6  

0 . 6 8  

1 4 . 9 6  

1 3 . 6 0  

1 5 . 6 4  

2 0 . 4 0  

1 1 . 5 6  
2 1 . 7 6  

1 4 . 2 8  

1 9 . 7 2  
0 . 6 8  

1 5 . 6 4  

1 8 . 3 6  

1 4 . 2 8  

7 . 4 8  

2 . 7 2  

10 * 8 8  

20 .40  

1 2 . 9 2  

1 4 . 9 6  

1 2 . 2 4  

1 1 . 5 6  

2 1 . 0 8  
1 0 . 8 8  

2 5 . 1 6  

1 7 . 6 8  

1 0 . 8 8  

1 0 . 8 8  

5 . 4 4  

1 2 . 2 4  

1 3 . 6 0  

1 4 . 9 6  

1 7 . 6 8  

1 8 . 3 6  

1 4 . 2 8  

1 4 . 9 6  

4 . 7 6  

4 . 7 6  

2 4 . 4 8  

4 . 7 6  

4 . 1 6  

NODE TABLE 
.<----- Output ----> 

Pressure  HGL 

NA NA 
59.24  142.84  

59.34 143.06  

5 7 . 0 9  1 3 7 . 8 9  

55 .08  133.24  

5 4 . 7 4  132.45  

52.84 128.07 

5 4 . 9 7  132.98  

52.97 128.37  

53 .94  1 3 0 . 6 1  

5 4 . 1 0  1 3 0 . 9 6  

5 3 . 9 4  1 3 0 . 5 9  

50.15 121.85  

47 .00  114.57  

46.98 1 1 4 . 5 4  

46 .98  114.52  
44 .19  1 0 8 . 0 8  

41 .48  1 0 1 . 8 1  

41 .45  101.75  

41 .44  1 0 1 . 7 3  

41 .43  1 0 1 . 7 1  

3 9 . 0 8  96 .27  

37 .18  9 1 . 8 8  

35.42 8 7 . 8 2  

34.12 8 4 . 8 1  

3 2 . 8 1  81 .80  

31.16 7 7 . 9 8  
29 .89  7 5 . 0 4  

29 .05  7 3 . 1 0  

25.99 6 6 . 0 3  

25.17 6 4 . 1 5  

24 .34  6 2 . 2 2  

23.88 61 .15  

23 .43  6 0 . 1 3  

22 .66  5 8 . 3 5  

2 2 . 0 1  56 .84  

21.62 5 5 . 9 4  

21 .27  5 5 . 1 3  

2 0 . 9 1  5 4 . 3 1  

20 .73  5 3 . 8 9  

20 .59  5 3 . 5 5  

2 0 . 5 1  53 .37  

20.42 53 .17  
20 .37  53 .04  

20 .30  5 2 . 8 8  

<--- Opt iona l  ---> 
XCoord YCoord 

.<-Input-> 
S t a t u s  

ON 



DEMAND 

1 

0.68 gpm/ERU 

NODE TABLE 
.-___----- Input ---------X----- Output ----X--- Optional  ---=-Input-> 
lode E l e v a t i o n  Demand Pressure  HGL XCoord YCoord S t a t u s  

147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
500 
501 

NA NA 

6 . 0 0  16.32 
6.00 4.76 
6.00 12 a 92 
6.00 4.76 
6.00 5.44 
6.00 4.76 
6.00 4.08 
6.00 4.08 
6.00 4.76 
6.00 4.08 
6.00 20.40 
6.00 10.88 
6.00 4.76 
6.00 
6.00 

1047.88 

NA NA 

20.27 52.82 
20.24 52.74 
20.20 52.66 
20.15 52.55 
20.13 52.49 
20.12 52.48 
20.11 52.44 
20.10 52.43 
20.09 52.41 
20.09 52.40 
20.08 52.39 
39.07 96.26 
39.07 96.26 
61.54 148.16 
61.54 148.16 

20.08 

ON 

. 



I n p u t  - 
@ C u r v e  

PUMP1 
PUMP2 
PUMP3 

INFLOW TABLE 
---------=------ o u t p u t  ------x- I n p u t - >  

% E s t i m a t e  % A c t u a l  I n f l o w  S t a t u e  

1 0.00 0 
0 . 7 4  -778 
0 . 2 6  - 2 6 9  

NA ON 
NA OH 
00 c 
52 
36 



I 
I 
I 

PUMP1 I PUMP2 
I n p u t  ------ > > I <------- I n p u t  ------ .------ 

Flow Head I Flow Head 
NA NA I NA NA 

0 .00  105.00 I 0.00 250.00 
500.00 105.00 I 100.00 250.00 
1000.00 105.00 I 300.00 240.00 
1500.00 105.00 I 500.00 215.00 

I 650.00 185.00 
I 800.00 135.00 
I 900.00 80.00 
I 1000.00 0.00 

I 
I 
I 

PUMP3 
< ---- --- I n p u t  ------> 

Flow Head 
NA NA 

0.00 190.00 
80.00 185.00 
160.00 180.00 
240.00 155.00 
320.00 120.00 
400.00 70.00 
480.00 20.00 
490.00 0.00 



CUSTOMeRS 
( E R U ' S )  

RUN1 RUN 1 
)DE NO. EX. CUST. tDAGMT ADDL. 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
1 2  
1 3  
1 4  
1 5  
16 
17 
1 8  
1 9  
20  
2 1  
22 
2 3  
24  
25  
26 
27 
28 
29 
30 
31  
32 
3 3  
3 4 '  
35 
36 
37 

0 

0 
7 

1 0  
16 

0 
8 
5 

10 
9 
7 

20 
21 
15 

8 
9 
0 

5 
5 

9 
1 3  

6 
1 5  

7 
10 
16 

5 
9 

10 
116 

47 
0 
1 

15 
0 

12  
12 
14 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



CUSTOMERS 
( ERU ' S ) 
RUNl RUNl 

ODE NO. EX. CUST. +DAGMT ADDL. 

38 
39 
40 
41 

101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 

9 
9 
0 
2 
0 
0 
3 

43 
30 
1 
0 

21 
19 
22 
29 
16 
31 
20 
28 
0 

22 
26 
20 
10 
3 

15 
29 
18 
15 
11 
10 
23 
8 
0 
4 
8 

8 
0 
10 
12 
14 
18 
19 
13 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 6 

1 6 
1 6 
2 6 
2 6 
2 35 

16 6 
2 6 
2 6 
2 6 
2 6 
2 6 
2 6 
2 6 
2 6 
2 6 



1 

TAL 1168 

I 

CUSTOMERS 
( ERU ' S ) 
RUNl RUNl 
EX. CUST. +DAGMT 

141 14 
142 0 
143 0 
144 29 
145 0 
146 0 
147 17 
148 0 
149 12 
150 0 
151 1 
152 0 
153 0 
154 0 
155 1 
156 0 
157 0 
158 16 
159 7 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 

25 

96 

ADDL. 

6 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

277 

1541 
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The following text is hereby incorporated into the subject report, 
certified by Baskerville-Donovan, Inc. on May 27, 1992. 
Information presented in this Addendum relates to the capacity of 
St. George Island Utility Co. ,  Ltd. to accept additional ERU's. 
The limiting capacity of the system is assumed to be the point at 
which under a peak hourly flow condition, the system cannot 
maintain pressures above the minimum level of 20 psi, as set forth 
in Section 17-555, FAC. 

VI. ANALYSIS RESULTS 

A. Existing Customers 

4 .  Peak hourly flow demand for existinq ERU's (12641, p 1 us 
additional ERU'S (totallinq 130) evenly distributed throuqhout the 
distribution n i e  network was input into the Waterworks model with 
the elevated tank and large booster pump at the treatment plant on 
line. The results of this simulation, included as Exhibit lO-E, 
indicate a total instantaneous system demand ozf approximately 962 
gpm. The flow contribution by the large booster pump and elevated 
tank is 853 gpm and 109 gpm, respectively. Minimum system 
pressure, occurring at node 157 is approximately 20 psi. 

Similarly, existins ERU's (1264), p lus additional ERU's (totallinq 
5 0 )  evenly distributed in the St. Georqe Plantation area was input 
into the Waterworks model with the elevated tank and large booster 
pump at the treatment plant on line. The results of this 
simulation, included as Exhibit lO-F ,  indicate a total 
instantaneous system demand of 920 gpm. The flow contribution by 
the large booster pump and elevated tank is 853 gpm and 67 gpm 
respectively. Minimum system pressure, occurring at node 157 is 
approximately 20 psi. 

The results of these simulations indicate that the Utility system, 
in its current configuration, can adequately serve up to 130 
additional ERU's, depending on their location within the system, 
and maintain pressures under peak flow conditions of at least 20 
psi, as required by Section 17-555, FAC. 

1280105.doc 



I 
I <- 
I P  
1 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
1 
1 
1 
I 
I 
1 
I 
I 
I 
I 
1 
1 
1 
1 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
1 
I 
I 
1 

' i p e  

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2 5  
26 

' 27 
28 
29 

' .  30 
31 
3 2  
3 3  
34 
35 
36 
37 
38 
39 
40 
41 

101 
1 0 2  
103 
104 
105 
106 

101 
1 
2 
3 
2 

6 
7 
8 
9 
10 
11 
12 
13 
1 4  
1 5  
1 6  
1 7  
18 
1 9  
20  
20  
2 2  
23 
2 4  
25  
26 
27 

29 

31 
3 2  
21 
34 
35 
36 
37 
38 
39 
5 
0 

101 
1 

103 
103 
105 

E 
J 

2 a  

C 
J 

ST. 
EXISTING FLOWS 

FEr31IGE ISLAND WATER DLSTRIBUTIOI4 SYSTEM 

ONLY LARGE PUMP ON 
PEAK HOURLY FLOW WITH EXISTING ELEVATED TANK ON LINE 

PIPE TABLE ------- I n p u t  --------------------><---- 
.Node Length Diameter Roughness 

ft i n  
1 140.00 12.00 120.00 

4 1 8 5 . 0 0  4.00 120.00 
5 iao.00 8.00 120.00 
6 200.00 8.00 1 2 0 . 0 0  

2 500.00  8 . 0 0  1 2 0 . 0 0  
3 3 3 0 . 0 0  4 . 0 0  1 2 0 . 0 0  

7 5 0 0 . 0 0  8 . 0 0  120.00 
8 450.00 8.00 120.00 
9 440.00 8.00 1 2 0 . 0 0  

11 1180.00 8.00 120.00 
12 1070.00 8.00 120.00 
13 1185.00 8.00 120.00 
14 1 2 0 0 . 0 0  8 .00  1 2 0 . 0 0  
15 1 2 2 0 . 0 0  8 . 0 0  1 2 0 . 0 0  
16 330.00 6.00 1 2 0 . 0 0  
17 430.00 4.00 120.00 
18 770.00 4.00 1 2 0 . 0 0  
19 330.00 , 6 . 0 0  1 2 0 . 0 0  
2 0  1210.00 8.00 120.00 
21 550.00 2.00 120.00 
2 2  2 0 0 0 . 0 0  ' 6 .00  1 2 0 . 0 0  
23  1 4 0 0 . 0 0  6.-00 120.00 
24 850.00 6.00 120.00 

10 595.00 8 - 0 0  120.00 

25 
26 
27 
28 
29 
30 
31 
3 2  
3 3  
3 4  
35 
36 
37 
38 
39 
50 
41 

101 
102 
103 
104 
105 
106 

1 1 5 0 . 0 0  
1150.00 
2 0 0 0  . o o  
1300 .00  

500 . O O  
2600.00 
500.00 
450.00 
440.00 
400.00 

1070.00 
1185.00 
1200 4 00 
1220 . o o  
1210.00 
1210.00 
150.00 
10.00 

300.00 
600.00 
400,OO 
510.00 
900.00 

6.00 1 2 0 . 0 0  
6 . 0 0  1 2 0 . 0 0  
6.00 120.00 
6.00 120.00 
6.00 120.00 
6.00' " ' 1 2 0  :OO 
6 . 0 0  1 2 0 . 0 0  
6.00 120.00 
6.00 120.00 
6.00 120.00 
2.00 1 2 0 , o o  
2.00 1 2 0 . 0 0  
2 .00  1 2 0 . 0 0  
2 . 0 0  1 2 0 . 0 0  
2.00 120.00 
2.00 120.00 
6.00 120.00 

1 2 . 0 0  1 2 0 . 0 0  
8.00 1 2 0 . 0 0  
8 .00  120.00 
6 . 0 0  1 2 0 . 0 0  
8 . 0 0  1 2 0 . 0 0  
6.00 1 2 0 . 0 0  

O u t p u t  --- a_...--- 

Flow velocity 
US gpm € t / s e c  
961.17 2 .73  

2 0 . 7 0  0 . 5 3  
1 2 . 4 2  0.32 

417. o a  2.66 
337.41 2.15 
330.51 2.11 
325.68 2'. 08  
317,40 2 .03  
m. a i  1 . 9 8  
303.60 1.94 
274.61 1 . 7 5  
258.74 1.65 
247.01 1.58 
215.37 1.37 
32.12 0.36 
30.74 0.79 
2 5 . 9 1  0.66 
8.43 0 . 1 0  

176.49 1.13 
-7.14 -0.73 

168.36 1.91 
157.32 1.79 
151.80 1 . 7 2  
144.21 1 . 6 4  
1 3 2 . 4 8  1.50 
128.34 1.46 
121.44 1.38 
113.85 1.29 
33.12 ' 0.38 
13.11. 0.15 
1 2 . 4 2  0.14 
II.04 0.13 
13 + 81 0.16 
13.12 1.34 
4.15 0.42 

-4 82 -0 I 4 9  

2 . 6 7  0 .27  
- 4 . 2 3  -0.43 
65.16 0 . 7 4  

852.87  2.42 
- 1 0 8 . 9 9  -0.70 
517.18 3.30 
-32.75 -0.37 
547.17 3.49 
183.90 2.09 

443.99 2 . 8 3  

9 . 5 7  0.98 



1 0 7  
1 0 8  
109 
110 
111 
112 
113 
,114 
115 
116 
1 1 7  
1 1 8  
1 1 9  
1 2 0  
1 2 1  
1 2 2  
123 
124 
125 
126 
1 2 7  
1 2 8  
1 2 9  
1 3 0  
131. 
1 3 2  
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
1 5 1  
1 5 2  
1 5 3  

1 0 6  
1 0 7  
1 0 5  
1 0 9  
1 1 0  
111 
111 
110 
114 
115 
116 
115 
118 
119 
120 
121 
119 
123 
124 
125 
126 
127 
1 2 8  
129 
130 
1 3 1  
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
1 4 2  
143 
144 
1 4 5  
146 
147 
146 
149 
1 5 0  
151 
152 

ST. GEORGE ISLAND WATER DISTRIBUTION 
EXISTING FLOWS 
ONLY LARGE PUMP ON 
PEAK H O U R L Y  FLOW WITH EXISTING ELEVA 

1 0 7  
L O 8  
109 
110 
111 
112 
113 
,114 '. ' 

115 
116 
117 

119 
1 2 0  
121 
1 2 2  
123 
124 
125 
126 
127 
128 
1 2 9  
1 3 0  
1 3 1  
1 3 2  
133 
134 
135 
136 
137 

139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 

118 

138 

I 
PIPE TABLE 

___-.---------- 
L e n g t h  Diameter R o  

ft in 
630 . O O  8 . 0 0  
570.00  2 .00  

1174 .OO 8 . 0 0  

360.00 8.00 

983.00 8.00  

1174.00 8 .00  
900.00 6.00 

860.00 8 . 0 0  

1154 .OO 8 . 0 0  
7 9 0 . 0 0  6 . 0 0  
350.00 6 . 0 0  

1222.00 8.00 ' 

8O0.00 6.00 
840.00 6.00 

6 . 0 0  6 0 0 . 0 0  
1 2 5 0  00  8 . 0 0  
1170.00 8 . 0 0  

9 2 0 . 0 0  8 . 0 0  
9 7 8 . 0 0  8 . 0 0  

1323.00 8 . 0 0  

805 .00  8 :OO 
8 .00  3450.00 

1035.00 8.00 
1150.00 8.00 

6 9 0 . 0 0  8 . 0 0  
690.00 8.00 

1265.00 8.00 
863.00 8.00 
920 .00  8 . 0 0  

1150 .00  8 . 0 0  
6 9 0  . O O  8 . 0 0  

1177.00 0 . 0 0  

1 1 5 0 . 0 0  8 . 0 0  

1 1 5 0 . 0 0  8 . 0 0  

1 3 2 2 . 0 0  8 . 0 0  

6 9 0 . 0 0  8 . 0 0  
402.00 8.00 
460.00 8.00 
460.00 8.00 
633.00 8.00 
288.00 8.00 
460.00 8 . 0 0  
633.00 8 , O O  

1 1 5 0 . 0 0  8 . 0 0  

2 8 8  00  8 . 0 0  
690,OO 8,OO 

748.00  8 . 0 0  

120.00 
1 2 0 . 0 0  
120.00 
1 2 0 . 0 0  
120.00 
120.00 
120.00 
1 2 0 . 0 0  
1 2 0 . 0 0  
1 2 0 . 0 0  
120.00 
120.00 
1 2 0 . 0 0  
1 2 0 . 0 0  
120.00 
1 2 0 . 0 0  
1 2 0 . 0 0  
1 2 0 . 0 0  
' 120 .00  
1 2 0 . 0 0  
1 2 0  * 0 0  
120.00 
1 2 0 . 0 0  
1 2 0 . 0 0  
120.00  
1 2 0 . 0 0  
1 2 0 . 0 0  
1 2 0 . 0 0  
1 2 0 . 0 0  

' 120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
1 2 0 . 0 0  
120.00 
1 2 0 . 0 0  
1 2 0 . 0 0  
120.00 
120.00 
220.00  
1 2 0  - 0 0  
120 .06  
1 2 0 . 0 0  
1 2 0 . 0 0  
1 2 0 . 0 0  

--- 

SYSTEM 

TED TANK ON LINE 

.----.e- o u t p u t  --- 
us gprn ft/src 

Flow v e l o c i t y  

182.52 1.17 
1.55 15.18 
2.18 341.88 

328.08 2.09 
-112.14 -1.27 
-154.92 -0.99 

0.14 
2'. 71 
2.62 
0.19 

373.29 2.38 
354.66 2.. 26 

0.24 
0.16 

22.08 
424 35 

16.56 
409. 86 

15.87 0.18 

13. a 0  
21 .39  

11.0.1 
3 1 8 . 7 6  
273.45 
266.34 
254.61 
245.64 
237.36 
219.42 
211.83 
209.76 
135 .27  

180.09 
176.02 
169.05 

i a 7 . t ~  

158.70 
146.97 

117.30 
106.26 
94.53 
92.46 
90.39 

66.24 
64.17 
50.37 
47.61 
36.57 
33.81 
30.26 
2 7 . 6 0  

i x . 4 a  

68.31 

0.13 
2.03 
1.78 
1.70 
1.63 
1.57 
1.52 
1.40 
1.35 
1.34 
1.25 
1.20 
1.15 
1.14 
1.08 
1-01 
0.94 
0 . 8 5  
0 . 7 5  

0.60 
0 . 5 9  
0 .58  
0.44 
0.42 
0.41 
0.32 
0 . 3 0  
0 .23  
0 . 2 2  
0 . 1 9  

0.68 

0.18 



ST. GEORGE ISLAND WATER DISTRIBUTION SYSTEM 
EXISTING FLOWS 
ONLY LARGE PUMP ON 
PEAK HOURLY FLOW WITH EXISTING ELEVATED TANK ON LINE 

I 
:q# i 
9 5  I 
96 1 
9 7  I 
98 I 
99 I 

L O O  I 
101 I 
LO2 I 
103 1 
104 I 
105 I 
LO6 I 
LO7 1 
LO8 I 

. .  

154 153 
155 154 
156 155 
157 156 
158 123 
159 158 
401 15 
4 0 2  18 
403 14 
404 20 
405 41 
406 1 0 7  
500 500  
501 5 0 1  

154 
155 
156 
1 5 7  
158 
159 
13 
21 
3 7  
40 

104 
112 

0 
0 

ft 
403.00 
403.00 
6 9 0 . 0 0  
460.00 
3 2 0 . 0 0  

1 2 2 0 . 0 0  
1210 . o o  

990.00  
400.00 
4 0 0 . 0 0  
9 6 0 . 0 0  

1358.00 
2 . 0 0  
2.00 

i n  
8 . 0 0  
8.00 
8 . 0 0  
8.00 
6.00 
6.00 
8.00 
4.00 
6 .00  
6 . 0 0  
6 . 0 0  
8 . 0 0  

12.00 
12.00 

1 2 0 . 0 0  
120.00 
120 m 0 0  
1 2 0 . 0 0  
1 2 0 . 0 0  
1 2 0  . o o  
120 I O 0  
120.00 
1 2 0 . 0 0  
1 2 0 . 0 0  
120.00 
1 2 0 . 0 0  
1 2 0 . 0 0  
120.00 

us gpm 
25,53 
2 3 . 4 6  
20.70 
18.63 
18.63 
6.21 

175.66 
12.66 
24 .74  
4.92 

63.11 
166.65 

0 . 0 0  
852.87 

ft/ssc 
0.16 
0.15 
0.13 
0.12 
O., 21 
0.07 
1.12 
0.32 
0 , 2 8  
0.06 
0.72 
1.06 
0 . 0 0  
2 . 4 2  

, 

.. .. 



DEMAND 0.69 gpm/ERU 

--e- > <- Inpu t  
,LOSS s ta tus  

0.39 
2.39 
0.16 
0.03 
0.77 
0.58 
1.39 
I. 21. 
1.13 
1.46 
2.79 
2.10 
2.03 
1.94 
1.53 
0 . 0 5  
0.43 . 
0.56 
0.00 
1.05 
0 .86  
6 . 4 5  

2.26 

2.38 
3.90 
2 . 2 9  
0 . 7 8  
0.41 
0.01 
0.01 
0.01 
0.01 
6 . 4 4  
0.85 
1.13 
4.10 
0.38 
0 . 9 0  
0.08 
0.02  
0.11 
3.81 
0 . 0 6  
3.59 
3.42 

ft Open 

3.98 

2.78 

-> 
1 
1 (---------- X npu 
I Node Elevation 
I ft 
I 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
1 
I 
I 
1 
I 
I 
I 
1 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
1 
I 
I 
I 
1 
I 
I 
I 
I 
1 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

LO 
11 
12 
1 3  
14 
1 5  
1 6  
1 7  
18 
1 3  
20 
21 
2 2  
2 3  
2 4  
2 5  
26 
2 7  
2 8  
2 9  
30 
31 
3 2  
3 3  
34 
35 
36 
3 7  
38 
39 
40 
41 

101 
102 
103 
104 
105 

6.00 
6.00 
6 . 0 0  
6 . 0 0  
6 . 0 0  
6 . 0 0  
6 . 0 0  
6.00 
6 . 0 0  
6 . 0 0  
6.00 
6 . 0 0  
6 .00  
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6 . 0 0  
6.00 
6 . 0 0  
6.00 
6.00 
6.00 
C.00 
6.00 
6.00 
6 . 0 0  
6.00 
6.00 
6 . 0 0  
6.00 
6.00 
6.00 
6 . 0 0  
6.00 
6 . 0 0  
6 . 0 0  
6 . 0 0  
6 . 0 0  
6 . 0 0  
7 . 0 0  
6 . 0 0  
6 . 0 0  
6 .00  

t 
NODE TABLE - - - - - - -> (----- o u t p u t  ---- ><---  O p t i  

ft 
0 .00  45.85 1 1 1 . 9 2  
0 . 0 0  4 5 . 6 7  111.50 
6 . 2 1  4 4 . 6 4  1 0 9 . 1 1  
13.28 4 4 . 5 7  1 0 8 . 9 5  

1.38 44.31 108.35 
6.90 44.06 1 0 7 . 7 7  
4 . 8 3  4 3 . 4 6  1 0 6 . 3 8  
8 . 2 8  4 2 . 9 3  1 0 5 . 1 7  
7 .59  4 2 . 4 4  1 0 4 . 0 4  
6.21 41.81 102.58 

1 5 . 8 7  3 9 . 6 9  9 7 . 6 8  
1 1 . 7 3  38.73 95.60 

6 . 9 0  3 7 . 9 5  9 3 . 6 6  
7 .59  3 7 . 2 8  9 2 . 1 3  

3 7 . 2 6  92.0e 1.38 
4.83 3 7 .  oa 9 1 . 6 5  
4 . 8 3  3 6 . 8 4  9 1 . 0 9  

10.35 3 6  3 8  9 0 . 0 4  

1 1 . 0 4  3 3 . 5 9  83.59 
5 :52 3 1 . 8 6  79.61 

1 1 . 7 3  2 9 . 6 8  7 4 . 5 6  
4.14 28.65 7 2 . 1 8  
6.90 26.96 6 8 . 2 8  

8 0 . 7 3  . 25.63 6 5 - 2 1  
33.12 25.45 64.80 
0.69 44.30 1 0 8 . 3 3  
1.38 44.29 108.32 

Dernand PZessure HGL XCoord 
US gprrr p s i  

12.42 44 4 55 l r j i j ,  3-2 

15.18 4 0 . 6 0  9 9 . 7 9  

7.59 36.83 91.09 

5.52 3 6 . 7 5  9 0 . 9 0  

7 . 5 9  3 0 . 8 9  7 7 . 3 4  

7 .59  2 5 . 9 7  6 5 . 9 9  

11.04 44.29 108.31 
0.69 40.59 9 9 . 7 7  
8 . 9 7  3 7 .  ai 133.33 
8 . 9 7  37 * 4 4  92.49 

10.35 3 7 . 9 3  9 3 . 6 2  
6 . 9 0  3 6 . 1 6  89.52 
6.30 35.99 89.14 
0.69 36.38 90.04 
2 . 0 7  44.27 1 0 8 . 2 6  
0 .69  45.84 111.83 

2.76 4 4 . 0 2  1 0 7 . 7 6  
3 0 . 3 6  4 4 . 0 5  1 0 7 . 7 6  
21.39 42.47 1 0 4 . 1 0  

0.00 45 .45  112.00 



DEMAND 

I 

Open I 

< - I n p u t - >  I <----- 
Status I Node 

I 1 0 6  
I 1 0 7  
I 1 0 8  
I 109 
I 110 
I 111 
I 1 1 2  
I 1 1 3  
I 1 1 4  
I 115 
I 1 1 6  
1 1 1 7  
I i i a  
1 119 
I 1 2 0  
I 1 2 1  
I 1 2 2  
I 1 2 3  
I 1 2 4  
I 1 2 5  
I 1 2 6  
1 127 
1 128 
1 1 2 9  
I E30 
I 131 
I 132 
I 1 3 3  
I 1 3 4  
I 1 3 5  
I 136 
1 137 
I 138 
I 139 
I 1 4 0  
I 1 4 1  
I 1 4 2  
I 1 4 3  
I 1 4 4  
1 1 4 5  
I 1 4 6  
I 1 4 7  
1 1 4 8  
I 1 4 9  
I 1 5 0  
I 152 
I 1 5 2  

.----- I n p u t  -- 
E l e v a t i o n  

f t  
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6 . 0 0  
6 . 0 0  
6 , O O  
6 . 0 0  
6 . 0 0  
6 . 0 0  
6 . 0 0  
6 . 0 0  
6 .00  
6 . 0 0  
6 . 0 0  
6 .00  
6 . 0 0  
6 . 0 0  
6 . 0 0  
6 . 0 0  
6 . 0 0  
6 . 0 0  
6 . 0 0  
6 . 0 0  
6 . 0 0  
6 . 0 0  
6 . 0 0  
6 . 0 0  
6 . 0 0  
6 . 0 0  
6 . 0 0  
6 . 0 0  
6 . 0 0  
6 . 0 0  
6 . 0 0  
6 . 0 0  
6 . 0 0  
6 .00  
6 . 0 0  
G.00 
6 . 0 0  
6 - 0 0  
6 . 0 0  
6 . 0 0  

NODE TABLE 
--.I--..- >(-----  ou t  

Demand Pressure 
us yPm p s i  

1.36 40.99  
0.69 4 0 . 7 4  

15. i a  3 8 . 7 3  
13 .80  40 .97  
1 5 . 8 7  3 9 . 5 8  
2 0 . 7 0  40 .17  
2 1 . 7 3  40.28 
2 2 . 0 8  40 .17  
14.49 3 7 . 7 1  
2 0 . 0 1  35 .65  

0 .69  3 5 . 6 3  
1 5 . 8 7  3 5 . 6 3  

1 4 . 4 9  3 2 . 2 1  
7 . 5 9  3 2 . 1 8  
2 . 7 6  3 2 . 1 7  

1 1 . 0 4  3 2 . 1 7  
2 0 . 7 0  3 0 . 8 1  
1 3 . 1 1  2 9 . 7 8  
1 1 . 7 3  2 8 . 8 5  

8 . 9 7  2 8 . 1 7  
8 . 2 8  27 .50  

1 7 . 9 4  2 6 . 6 4  
7 .‘59 2 5 . 9 9  
2 . 0 7  2 5 . 5 7  

1 4 . 4 9  23 .73  
7 . 5 9  2 3 . 3 2  
7 . 5 9  2 2 . 8 3  
2 . 0 7  2 2 . 5 6  
8 .97  22 .30  

10.35 2 1 . 8 4  
1 1 . 7 3  21.45 
1 4 . 4 9  2 1 . 2 2  
1 5 . 1 8  2 1 . 0 2  
1 1 . 0 4  2 0 . 8 2  
11 .73  2 0 . 7 2  

2 .07  2 0 . 6 3  
2 . 0 7  2 0 . 5 9  

2 2 . 0 8  2 0 . 5 4  
2 . 0 7  2 0 . 5 1  
2 . 0 7  2 0 . 4 7  

1 3 . 8 0  2 0 . 4 5  
2 . 7 6  2 0 . 4 4  

1 1 . 0 4  2 0 . 4 2  
2 . 7 6  2 0 . 3 9  
3 . 4 5  2 0  3 8  
2.76 2 0 . 3 8  

18.63 33.  a a  

p u t  ---- > <--- Opt i 
HGL XCoord 
ft 

100.69 
100.10 

9 5 . 6 1  
1 0 0 . 6 4  

9 7 . 4 3  

9 9 . 0 5  
9 8 . 7 8  
9 3 . 1 1  

88.31 
88.30 
8 4 . 2 6  
80.40 
80.35 
8 0 . 3 2  
8 0 . 3 1  
7 7 . 1 6  
7 4 . 7 9  
7 2 . 6 5  

6 9 . 5 2  
6 7 . 5 3  
6 6 . 0 4  
6 5 . 0 6  
6 0 . 9 4  
5 9 . 8 6  
5 8 . 7 4  
58.12 
5 7 . 5 2  
5 6 . 4 6  
55.56 
55.02 
5 4 . 5 6  
54.09 
53.85 
5 3 . 6 7  
53.56 
5 3 . 4 4  
53.38 
5 3 . 2 9  
5 3 . 2 5  
53.21 
5 3 . 1 6  
53.11. 
5 3 . 0 8  
5 3 . 0 7  

98, a 0  

8 6 . 3 5  

71. o a  



> _ - - Y I -  

.adLoss 
ft 

0.01 
0.01 
0.01 
0.01 
0.02 
0.01 
1.04 
0.19 
0.04 
0.00  
0.50 
1.06 
0.00 
0.00 

< - I n p u t - >  
s t a t u s  

Open 

DEMAND 0.69 gpm/ERU 

NQDE TABLE 
> I o u t p u t  ---- 

I Node Elevation Demand P r e s s w e  HGL 
f t  I ft us gpm p s i  

1 153 6 . 0 0  2.07 2 0 . 3 7  53.05 
I 154 6.00 2 . 0 7  20.36 53.04 

I 156 6.00 2 . 0 7  20 .35  5 3 . 0 2  
I 157 6.00 18.63 20.35 53.01 
I , 1 5 8  6,OO 12 a 4 2  30. a 0  77.15 
I 159 6 . 0 0  6.21 30.80 77.14 

J 501 6 . 0 0  45.85 111.92 

I <---------- I n p u t  ---------><----- 

I 155 6.00 2 .76  20.36 53.03 

,I 500  6 - 0 0  , ' ' 45.65 111.92 

<--- o p t  i 
XCoord 

961.86 20 .35  
1 



(---------- 

Node Pumps 

102 1 
501 1 
500 1 

INFLOW TABLE 
) o u t p u t  ------ 

OpCurve %Estimate % A c t u a l  Inflow 
US gpm 

PUMP1 1 0.11 -108.99 

PUMP 3 0 . 0 0  0.00 

Input - - - - - - - - - ->(------  

PUMP2 0.89 -852 .87  

I < - 1 rip u t - > 
s , ta t  us 

ON 

C 

, 



PUMP1 
(------- I n p u t  ------ > 

Flow Head 

0.00 105.00 

1000.00 105.00 
1500.00 105.00 

US gpm €t 

500, a 0  105.00 

, . .  , 

1 PUMP2 

I Flow Head 
I <-------  Input ------ > 
I US gpm ft 
I 0.00 250.00  
I 100.00 250 .00  
1 300.00 240.00  
i 500.00 215.00 
I 6 5 0 . 0 0  185.00 
I 8 0 0 . 0 0  135.00 
I 900 I O 0  80 .00  
I 1 0 0 0 . 0 0  0.00 
I 

I PUMP3 I 
> I  I <------- I n p u t  ------ 

1 Flow Head I 
1 us gprr1 ft 1 
I 0.00 190.00 I 
1 8 0 . 0 0  185.00 1 
1 160.00 180.00 ' ' I  
I 240.00 155.00 I 
1 3 2 0 . 0 0  1 2 0 . 0 0  1 
I 400 .00  7 0 . 0 0  1 
I 480.00 20.00  1 
1 "'490.00 0.00 I 
I 1 



~ CUSTOMERS 
I (ERU'S) 

RUNl RUNl 
NODE NO. EX. CIIST. tDAGMT ADDL. 

0 
1 
2 
3 
4 
5 
6 

' 7  
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
2 2  
2 3  
24 
25 
26 
2 7  
28 
29 
30 
3 1  
3 2  
3 3  
34  
3 5  
3 6  
37  
3 8  
39  
4 0  
4 1  

101 
102 
103 
104 
105 

0 
0 
7 

10 
16 
0 
8 
5 

10 
9 
7 

2 0  
21 
15 

8 
9 
0 
5 
5 
9 

13 
6 

15 
7 

10 
16 

5 
9 
10 

116 
4 7  

0 
1 

15 
0 

12 
12 
14 
9 
9 
0 
2 
0 
0 
3 

4 3  
30 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
0 
1 
1 
1 

, 



106 
107 
108 
109 
110 
111 
112 

. 113 
114 
115 
116 
117 

119 
120 
121 
122 
123 
124 
125 
126 
1 2 7  
3.28 
129 
130 
131 
132 . 

1 3 3  . 
134 
135 
136 
137 
138 
139 
140 

i i a  

CUSTOMERS 
(ERU'S) 
RUNl R U N l  

NODE NO. EX. CUST. tDAGMT ADDL. 

141 
142 
2 4 3  
144 
145 
146 
147 
148 
3.43 
150 
151 
152 

I 
0 

21 
19 
2 2  
2 3  
16 
31 
20 
2 8  

0 
2 2  
26 
20 
10 

3 
15 
2 9  

15 
11 
10 
2 3  

0 
4 
8 
8 
0 

10 
12 
14 
18 
19 
13 
1 4  
0 
0 

29 
0 
0 
17 

0 
1 2  

0 
1 
0 

l a  

a 

1 
1 
1 
2 
2 
2 

16 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
3. 
2 
2 
2 
2 
2 

, 



CUSTOMERS 
(ERU'S) 
R U N 1  
EX. CUST. 

0 
0 
1 
0 
0 

16 
7 

L f e B  

R U N 1  
+DAGMT 

1 
1 
1 
1 

25 

ADDL 

1394 

, 

,..._ __*.... - - . ..-. .. 



ST. GEORGE ISLAND WATER DISTRIBUTION SYSTEM 
EXISTING FLOWS 

I 
I 
I 
1 
I 
I 
I 
I 
1 
I 
I 
I 
I .  
1 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
1 
I 
I 
I 
1 
I 
I 
1 
I 
1 
1 
I 
I 
I 
I 
I 

<------------ 
P i p e  UpNode 

1 101 
2 1 
3 2 
4 3 
5 2 
6 5 
7 6 
8 7 
9 8 

10 9 
11 10 
12 11 
13 12 
14 13 
15 14 
16 15 
17 16 
i a  17 
19 18 
20 1 9  
2 1  2 0  
2 2  2 0  
23 22 
24 23 
25 21 
26 25  

26 
2 0  27 27 

3 0  29 29 
2 8  

31 5 
32 31 
33 32 
34 11 
3 5  34  
3 6  35  
3 7  36 
3 8  37 

4 0  39 
41 5 
101 0 
102 101 
103 1 
104 103 
105 103 

39 3 a  

ONLY LARGE PUMP ON 
PEAK HOURLY FLOW WITH EXISTING ELEVATED TANK ON LINE 

1 
2 
3 
4 
5 
6 
7 

9 
1 0  
11 
1 2  
13 
14 
15 
16 
1 7  
18 
19 
2 0  . 
2 1  
22 
2 3  
2 4. 
25 
26 
2 7  
2 8  
29 
3 0  
31 
32 
33 
34 
35 
36 
3 7  
3 8  
313 
40 ' 

41 
1 0 1  
1 0 2  
1 0 3  
1 0 4  
105 

a 

PIPE TABLE 
O u t p u t  --- I n p u t  --------------------><---------- 

L e n g t h D i arne t e r R o u g hn e s s F l o w  Velocity 

1 4 0 . 0 0  1 2 . 0 0  1 2 0 . 0 0  9 1 9 . 8 0  2 . 6 1  
500.00  8 . 0 0  120.00 415.71 2.65 
330.00 4.00 120.00 1 8 . 2 0  0 :46 
1 8 5 . 0 0  4.00 1 2 0 . 0 0  11.20 0.29 
iao.00 8.00 120.00 332.61 2.51 

500.00 8.00 120.00 303.10 1.93 

2 9 2 . 6 0  1.87 4 4 0 . 0 0  8 . 0 0  120.00 

8 . 0 0  1 2 0 . 0 0  281.40 2 .80  
8 . 0 0  1120.00 255.16 1.63 1070.00 

2 4 0 . 4 6  1.54 1185.00 8 . 0 0  120.00 
1200.00 8.00 120.00 2 2 9 . 9 6  1.47 

8.00 120.00 201.11 1.28 1 2 2 0 . 0 0  
330.00 6.00 120.00 28.51 0.32 
430.00 4.00 120.00 28.51 0.73 
770.00 4 .00  120.00 2 5 . 0 1  0.64 

ft in US qpm f t / s e c  

2 0 0 . 0 0  8.00 120.00 3 0 8 . 7 0  1.97 

4 5 0 . 0 0  8 . 0 0  1 2 0 . 0 0  2 9 9 . 6 0  1.91 

5 9 5 . 0 0  6 . 0 0  1120.00 2 8 6 . 3 0  1 . 8 3  
1 1 8 0 .  o o  

330.00 6.00 120.00 10.07 0.11 
8 . 0 0  120.00 1 7 0 . 0 6  1.03 

5 5 0 . 0 0  2 . 0 0  1 2 0 . 0 0  - 7 . 2 5  -0 .74  

1400 .OO 6 . 0 0  1 2 0 . 0 0  1 5 4 . 0 0  1.75 

1 2 1 0 . 0 0  

2 0 0 0 . 0 0  6 . 0 0  1 2 0 . 0 0  164.50 1.87 

8 5 0 . 0 0  6 . 0 0  120.00 349-10 1.69 
1150.00 6 . 0 0  1 2 0 . 0 0  142.10 1.61 
1150 .00  6 . 0 0  1 2 0 . 0 0  130.90 1.49 

6.00 120.00 127.40 1.45 2000 I O 0  
1300.00 6.00 120.00 121.10 1.37 

2600.00 6 . 0 0  1 2 0 . 0 0  32 .90  0 .37  

4 5 0 . 0 0  6 . 0 0  1 2 0 . 0 0  11.20 0.13 

4 0 0 . 0 0  6 .00  1 2 0 . 0 0  12.24 0.14 
1 0 7 0 . 0 0  2 . 0 0  1 2 0 . 0 0  1 2 . 2 4  1.25, 
1 1 8 5 . 0 0  
1 2 0 0 . 0 0  2 .00  1 2 0 . 0 0  - 4  + 56  - 0 . 4 7  

1 2 1 0  100 2 .00  1 2 0 . 0 0  2.59 0.26 
1210.00 2 . 0 0  120.00 -3.71 -0.38 

5 0 0 . 0 0  6.00 1 2 0 . 0 0  114.10 1 . 2 9  

5 0 0 . 0 0  6 . 0 0  1 2 0 . 0 0  11.20 0.13 

440.00 6.00 120.00 10.50 0.12 

2.00  1 2 0 . 0 0  3 . 8 4  0.39 

1 2 2 0 . 0 0  2 . 0 0  1 2 0 . 0 0  8 . 8 9  0 . 9 1  

1 5 0 . 0 0  6 .00  1 2 0 . 0 0  7 2 . 7 1  0 . 8 3  
10.00 12.00 120.00 852.76 2.42 

300.00 8.00 120.00 -67.04 -0.43 
600.00 8 .00  1 2 0 . 0 0  504 .09  3 .'22 
400 .00  6 . 0 0  1 2 0 . 0 0  - 4 1 . 2 1  - 0 . 4 7  
510.00  8.00 1 2 0 . 0 0  543.20 3.47 



1 
I <----- 
I P i p e  

I I  
7 I 106 
3 1 107 
1 I 108 

I 109 
! I  110 
2 1  111 
3 I 112 
1 I 113 
5 I 114 
; I  115 
I 1 116 
1 I 117 
1 I 118 
1 I 119 
. I 1 2 0  
t i  121 
1 1 1 2 2  
I I 123 
i t  124 
; I 125 

1 126 
1 I 127 
1 I 128 
1 I 129 
. 1 130 
! 1. 131 
I I 132 
I I 133 
i I 134 
i I 135 

I 136 
I I 137 
1 I 138 
1 I 139 

I 140 
! I 141 
I i  142 
I i 143 
i I 144 
i I 145 
' I 146 
I I 147 
1 I 148 
t I 149 
. 1 150 
! I 151 

ET. GEQRGE IlTLAN5 WATER DIETRXBUTION SYSTEM 
EXISTING FLOWS 
ONLY LARGE PUMP ON 
PEAK HOURLY FLOW WITH EXISTING ELEVATED TANK ON LINE 

1 0 s  106 
106 107 
107 108 
105 109 
109 110 
110 111 
111 112 
111 113 
110 114 
114 115 
115 116 
116 117 
115 118 
118 119 
113 1 2 0  
120 121 
121 2 2 2  
119 123 
1 2 3  124 
1 2 4  125 
125 126 
126 127 
1 2 7  128 
128 1 2 3  
123 130 
130 131 
131 132 
132 133 
1 3 3  1 3 4  
1 3 4  1 3 5  
1 3 5  1 3 6  
1 3 6  137 
137 138 
138 129 
139 140 
140 141 
141 142 
142 143 
143 144 
144 145 
145 146 
146 147 
147 148 
148 149 
143 1.50 
150 151 

PIPE TABLE 
O u t p u t  --- ' I n p u t  -------------------->(---------- 

Length  Diameter Roughness  Flow V e l o c i t y  
ft in US gpm Et/sec 

9 0 0 . 0 0  6 . 0 0  120.00 181.91 2.06 
630.00 8.00 120.00 181.21 1.16 
570. oa 2.00 120.00 1 4 . 7 0  1.50 

1 1 7 4  . O O  8 . 0 0  1 2 0 . 0 0  340.29 2.17 
1174.00 8 .00  120.00 9-26.99 2.09 

900.00  6.00 1 p t j ; g o  -1j.3,ai -1. i 29 
360.00 8 . 0 0  120.00 -155 3 1  -0  .*99 
8 6 0 . 0 0  . 8 . 0 0  1 2 0 . 0 0  21 7 0  0.14 
9 8 3 . 0 0  8 . 0 0  1 2 0 . 0 0  4 2 4 . 9 0  2 . 7 1  

1 1 5 4 . 0 0  8 . 0 0  120.00 410.90 2.62 
790.00 6.00 1 2 0 . 0 0  15.40 0.17 
350 .00  6 . 0 0  120.00 15.40 0.17 

1177.00 8.00 120.00 375.30 2 .40  
1222.00 8.00 1 2 0 . 0 0  357.70 2 ..28 
800.00 6.00  120.00 19.66 0 . 2 2  
840.00 6.00 1 2 0 . 0 0  12.60 0.14 
6 0 0 . 0 0  6 . 0 0  1 2 0 . 0 0  10.50 0.12 

1 2 5 0 . 0 0  8 .00  120 .00  3 2 4  - 10 2.07 
1 1 7 0 . 0 0  8 . 0 0  1 2 0 . 0 0  2 8 7 . 7 0  1 . 8 4  
1 1 5 0 , O O  8 .00  1 2 0 . 0 0  275 .10  1.76 

9 2 0 . 0 0  8 . 0 0  1 2 0 . 0 0  2 6 2 . 5 0  1 . 6 8  
978.00 8.00 1 2 0 . 0 0  252.70 1 . 6 1  

1 3 2 3 . 0 0  8.00 120.00 243.60 1.56 
1150.00 8 . 0 0  1 2 0 . 0 0  2 2 4 . 7 0  1 . 4 3  

8 0 5 . 0 0  8 . 0 0  1 2 0 . 0 0  2 1 7 . 0 0  1 . 3 9  
3 4 5 0 . 0 0  8 . 0 0  1 2 0 . 0 0  2 1 4 . 2 0  1 .37  
1035.00 8.00 120.00 199.50 1.27 
1150.00 8 . 0 0  120.00 191.10 1 . 2 2  

6 9 0 . 0 0  8 . 0 0  120.00 1 8 3 . 4 0  1 . 1 7  
6 9 0 . 0 0  8 . 0 0  1 2 0 . 0 0  1 8 0 . 6 0  1 . 1 5  

1 3 2 2 . 0 0  8 . 0 0  1 2 0 . 0 0  1 7 1 . 5 0  1 . 0 9  
1265.00  8.00 120.00 1 6 a .  30 1 . 0 2  

8 6 3  00 8.00 120.00 148.40 0.95 
920.00 8.00 120.00 133.00 0.85 

115O.00 8 . 0 0  '120.00  117. G O  0 .75  
690.00 8 . 0 0  1 2 0 . 0 0  1 0 5 . 7 0  0.67 
690.00 8 . 0 0  1 2 0 . 0 0  9 3 . 8 0  0 . 6 0  
4 0 2 . 0 0  8 . 0 0  1 2 0 . 0 0  91 .00  0.53 
460.00 8 . 0 0  120.00 88.90 0.57 
460.00 8.00 120.00 65.80 0.42 
633.00 8.00 120.00 63.70 0.41 
2 8 8 .  o o  8 . 0 0  120.00 6 0 . 9 0  0 . 3 3  
4 6 0 . 0 0  8 . 0 0  1 2 0 . 0 0  4 6 . 9 0  0 . 3 0  
633.00 8.00 120.00 44.10 0.28 

1150.00 8 . 0 0  1 2 0 . 0 0  3 3 . 6 0  0.21 
7 4 8 . 0 0  8.00 120.00 30.60 0 . 2 0  



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

152 
153 
154 
155 
156 
157 
158 
159 
401 
402 
403 
404 
405 
406 
500 
501 

ST. GEORGE ISLAND WATER DISTRIBUTION SYSTEM 
EXISTING FLOWS 
ONLY LARGE PUMP ON 
PEAK HOURLY FLOW W I T H  EXISTING ELEVATED TANK ON LINE 

151 152 
1 5 2  153 
153 154 
154 155 
155 156 
156 157 
123 158 
158 159 
15 19 
18 21 
14 37 
20 40 
41 104 

1 0 7  112 
500 0 
501 0 

PIPE TABLE 
I n p u t  - - - - - - - - - - - - - - - - - - - - > ( - - - - - - - - - - - - - ~ -  O u t p u t  --- 

L e n g t h  Diameter Roughness F 1 ow Ve 1 oc i t y 
ft i n  US gpm ft/sec 

288.00 8.00 120.00 28.00 0.18 
690.00 8.00 120.00 2 5 . 2 0  0.16 
403.00 8 .00  120.00 2 3 . 8 0  0.15 
403.00 8.00 120.00 21.70 0.14 
690.00 8.00  1 2 0 . 0 0  19 6 0  0.13 

0.12 460.00 8.00 120.00 18 20 
320.00 6.00 120.00 16.10 0.18 

1220 7 0 0  6 . 0 0  120.00 4.90 0 ..06 
1210.00 8 . 0 0  1 2 0 . 0 0  166.29 1.06 

9 9 0 . 0 0  4.00 1 2 0 . 0 0  11.45 0 . 2 9  
400.00 6.00  1 2 0 . 0 0  23.25 0 . 2 6  
400.00 6 . 0 0  120.00 3.71 0.04 
960.00 6.00 120.00 71.31 0.81 

1358.00 8.00 120.00 166.51 1.06 
2.00 12.00 120.00 0 . 0 0  0 .00  
2 . 0 0  12.00 120.00 852.76 2 . 4 2  

, 
c 



DEMAND 0 . 7  y prrd ERU 

> I - - . _ -  

!Loss 
ft 

0.36 
2.12 
0.12 
0.03 
0.69 
0.49 
1.18 
1.04 
0.97 
1 . 2 6  
2 . 4 3  

1.82 
1.70 
1.35 
0.04 
0.37 
0.52 
0.01 
0.98 
0.83 
6.18 
3.83 
2.19 
2.71 
2.33 
3.85 
2.28 
0.78 
0.41 
0.01 
0.01 
0.01 
0.01 
5.67 
0.73 
1 . 0 2  
3.57 
0 .36  
0 . 7 0  
0.10 
0.02 
0 .04  
3 . 6 3  
0.10 
3.55 

1 . 8 4  

C -I npu  t -> 
S t a t u s  

Open 

I 
1 .'---- 
I Node 
I 
I 0 
I 1 
I 2 
I 3 
I 4 
I 5 
I 6 
I 7 
I 8 
I 9 
I 10 
I 11 
I 12 
I 13 
I 14 
I 15 
I 16 
I 17 
I 18 
I 19 
I 2 0  
I 2 1  
I 2 2  
I 2 3  
I 2 4  
1 25 
I 26 
I 27 
1 28 
I 29 
I 30 
I 31 
I 3 2  
I 33 
I 34 
I 35 
I 36 
I 37 
1 3 a  
1 3 9  
I 40 
I 41 
I 101 
I 102  
I 103 
I 104 

6. 
6 .  
6. 
6, 
6 .  
6. 
6. 
6 .  
6. 
6.  
6. 
6 .  
6. 
6 .  
6. 
6. 
6. 
6 .  
6. 
6 .  
6, 
6. 
6 .  
6 ,  
6 .  
6, 
6 .  
6 .  
6 .  
6 .  
6 .  
6 .  
6, 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6 .  
6. 
7. 
6. 
6. 

Input 
i o n  
ft 
0 0  
00  
0 0  
0 0  
00 
00  
0 0  
00 
00 
00 
00 
00 
00 
0 0  
0 0  
0 0  
0 0  
0 0  
0 0  
0 0  
0 0  
0 0  
0 0  
0 0  
0 0  
D O  
0 0  
0 0  
0 0  
0 0  
0 0  
0 0  
0 0  
00 
0 0  
0 0  
0 0  
0 0  
0 0  
00 
0 0  
0 0  
0 0  
00  
0 0  
0 0  

> --------- 
Demand 
US gpm 

0.00 
0.00 
4.90 
7.00 

11.20 
0.00 
5.60 
3.50 
7.00 
6.30 
4.90 

14.00 
1 4 . 7 0  
10.50 
5.60 
6 . 3 0  
0.00 
3.50 
3.50 
6.30 
9.10 
4 . 2 0  

10.50 
4.90 
7 . 0 0  

11 20 
3.50 
6.30 
7.00 

81.20 
32.90 
0.00 
0.70 

10.50 
0.00 
8.40 
8.40 
9.80 
6.30 
6.30 
0.00 
1.40 
0.00 
0 , o o  
2.10 

30.10 

NODE TABLE 
<----- o u t  
Pressure 

p s i  

45.71 
44.80 
44.74 
4 4 . 7 3  
44.50 
44.29 
43.78 
43" 33 
42.91 
42.36 
41.31 
40.51 
39.73 
38.99 
38.41 
38.39 

38.00 
38.00 
37.58 
37.94 
34.90 
33.25 
32.30 
31.13 
30.12 
28.45 
27.47 
27.13 
2 6 . 9 5  
44.50 
44.49 
44.49 
41.30 
30.85 
38.53 
3 8 . 9 8  
37 .43  
3 7 . 2 7  
37.58 
44.46 
45.87 
45.45 
44.14 
44.18 

45.88 

3 8 . 2 3  

> t ---3 
WGL 
ft 

111.98 
111,60 
109.48 
109.36 
109.33 
108.79 
108.31 
107.13 
106.09 
105.11 
103.85 
101.42 
99.59 
37 I 7 7  
96.07 
94.72 
94.68 
94.31 
93.79 

92.80 
93.63 
86.62 
52.80 
80.61 
77.90 
75.57 
7 1 . 7 2  
69.45 
68.66 
6 8 . 2 5  

1 0  8 . 7.8 
108.77 
108.77 
101.41 
95.75 
95.01 
96.04 
9 2 . 4 6  
92.10 
92.80 

111.96 
112.00 
107.97 

93.78 

l o a .  69 

l o a .  06 

< 



--><-Input -> 
ISS S t a t u s  
f t  Open 
35 
57 
24 
43 
19 
39 
2 5  
02 
3 4  
7 8  
03 
01 
14 
92 
05 
0 2  
01 
34 
51 
27 
66 
65 

56 
0 2  
2 8  
13 
16 
64 
6 2  
09 
9 2  
54  
47 
47 
23 
19 
10 
11 
06 
08 
03 
03 
04 
05 
03 

o a  

1 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
1 
I 
I 
I 
I 

I 

DEMAND 

InP 
Node E l e v a t i o n  

ft 
105 6.00 
106 6.00 
107 6.00  
l o a  6 . 0 0  
109 6 . 0 0  
120 6 . 0 0  
111 6.00 
112 6 . 0 0  
113 6 :OO 
114 6.00 
115 6.00 
116 6.00 
117 E . 0 0  
118 6 . 0 0  
119 6 . 0 0  
120 6.00  
121 6.00 
1 2 2  6 . 0 0  
123 6 . 0 0  
124 6 . 0 0  
1 2 5  6 .00  
126 6 . 0 0  
127 6.00 
128 6 . 0 0  
1 2 9  6 .00  
1 3 0  6 . 0 0  
1 3 1  6 . 0 0  
132 6.00 
133 6.00 
134 6.00 
1 3 5  6.00 
136 6 . 0 0  
137 6 . 0 0  
138 6 . 0 0  
139 6 . 0 0  
140 6 . 0 0  
141 6 . 0 0  
142 6 . 0 0  
143 6 . 0 0  
144 6.00 
145 6.00 
146 6.00 
147 6.00 
3.48 6.00 
149 6 - 0 0  
150 6.00 

<--”.------.. 

0 . 7  ypm/ERU 

NODE TABLE 
O u t p u t  ----><--- Opt iona l  , - -------><-----  

Demand Pressure HGL XCoord ~ C O O  
us gpm p s i  ft 

2 1 . 0 0  42.61 1 0 4 . 4 2  
0 . 7 0  41.16 101.07  
0 . 0 0  40.91 100.50 

14.70 39 107 96.26 
13.30 41.12 100.99 
15.40 39.74  9 7 . 8 0  
20 .30  40.34 99.19 
11.20 40.45 99.44 
21.70 40.34 99.18 
14.00 37 .86  9 3 . 4 6  
13 .‘60 3 5 . 7 9  8 8 . 6 8  

0 . 0 0  35.78 8 8 . 6 5  
15.40 35.77 88.64 
1a,20 34.00 8 4 . 5 4  
14.00 3 2 . 3 0  8 0 . 6 2  

2 . 1 0  3 2 . 2 7  8 0 . 5 5  
1 0 . 5 0  3 2 . 2 7  80.54 
20.30 30.86 7 7 . 2 8  
1 2 . 6 0  2 9 . 7 7  74 .78  
1 2 . 6 0  28 .79  7 2 . 5 1  

9 8-0 28.07 7 0 . 8 5  
9.10 27.36 6 9 . 2 0  

18.90 2 6 . 4 6  6 7 . 1 1  
7 . 7 0  2 5 . 7 8  6 5 . 5 6  
2 . 8 0  25.34 64.53 

14.70 23.49 60.25 
8.40 2 3 . 0 0  59 .13  
7 . 7 0  2 2 . 5 0  57.97 
2 . 8 0  22.22 57.33 
9 . 1 0  21.95 56.70 

11.20 21.48 55.62 
11.90 21.08 54.70 
15.40 20.85 54.16 
15.40 2 0 . 6 4  53.69 
11.90 20.44 53.22 
11.90 20.34 5 2 . 9 8  

2.10 20.21 52 .70  

2.10 20.14 52.52 
2 . 8 0  20.10 52.44 

14.00 20.09 52.40 
2 . 8 0  2 0 . 0 7  52 .37  

l0,50 2 0 . 0 5  5 2 . 3 3  
2 . 8 0  2 0 . 0 3  5 2 . 2 8  

7 . 0 0  32 .28  80.58 

2.80 20.26 5 2 . 8 0  

23.10 20.17 52.58  



I 
--I--- ><-Input->c 1 
i d L o s s  S t a t u s  I 

ft Open I 
0.01 I 
0.02 I 
0.01 I 
0.01 I 
0.01 1 
0.01 I 
0.01 1 
0.01 I 
0 . 9 4  I 
0.16 I 
0.03 I 
0.00 I 
0.63 I 
1.06 1 
0.00 
0.00 

DEMAND 

(---------- Input 
Node Elevation 

f t  
151 6.00 
152 6 . 0 0  
153 6 . 0 0  
154 6.00 
155 6.00 
156 6.00 
157 6 . 0 0  
158 6 . 0 0  
159 6 . 0 0  
5 0 0  6 . 0 0  
501 6 . 0 0  

0 . 7  

Demand 
US gprn 

2 .80  
2.80 
1.40 
2 .10  
2.10 
1.40 

18.20 
11.20 
4.90 

919.80 

ypm/ ERU 

NODE TABLE 
,<-----  o u t p u t  ---- > 

Pressu re  HCL 
p s i  ft 

2 0 . 0 2  5 2 . 2 5  
2 0 . 0 2  52.25 
2 0 . 0 1  52 .23  
2 0 . 0 1  5 2 . 2 2  
2 0 . 0 1  5 2 . 2 1  
2 0 . 0 0  52 .20  
20  ..oo 52 .20  
30.85 77 .27  
30.85 77.27  
45.88 111.98 
45.88 111.98 

2 0 . 0 0  

<--- Optional - 
X C o o r d  ~ C O O  



t 
(---------- Input - - - - - - - - - -><- - - - - -  Output - - - - - -><-Input-> I 
Node Pumps OpCurvE ‘$,Est irrnte %Actual I n f l o w  Status I 

INFLOW TABLE 

102 1 PUMP1 
501 1 PUMP2 
500 1 PUMP3 

US gprn ON I 
1 0 . 0 7  -67.04 I 

0.93 -852 .76  t 
0.00 0 .00  c I 

I 
1 

, , 



PUMP1 
(------- Input 

Flow 
US gpm 

0 .00  
500.00 

1000.00 
1500.00 

> .."--c-- 

Head 
ft 

105.00 
1 0 5 . 0 0  
105 .00  
105.00 

1 PUMP2 
Input I <------- 

I F l o w  
I US gpni 
I 0 . 0 0  
I 100.00 
I 300.00 
I 500.00 
I 650.00 
1 800.00 
I 900 .00  
I 1000.00 
I 

I 
> I  

Head 1 
ft I 

250.00  I 
250.00  1 
2 4 0 . 0 0  I 
215.00 I 
185.00 I 
135.00 I 
80.00 I 

0 . 0 0  I 
1 

I--.._- 

PUMP3 
I n p u t  < - - - I - - - 

FLOW 
us rJPm 

0 . 0 0  
8 0 . 0 0  

160.00 
240.00 
320 .00  
400.00 
480 0 0  
4 9 0 . 0 0  

' I  
> I  

Head I 
ft I 

190.00 J 
3.85.00 1 
180.00 1 
155.00 1 
120.00 I 

70.00  I 
2 0 . 0 0  I 

0 .00  I 
I 

------ 

, 



(ODE NO. 

0 
1 
2 
:3 
4 
5 
G 
7 

9 
10 
11 
12 
1 3  
14 
15 
16 
J 7  
18 
19 
2 0  
21 
22  
23 
24 
25  
2 6  
27  
2 8  
29 
30 
31 
32 
3 3  
34  
35 
3 6  
37 

39 
40 
I1 

10.1 
102 
103 
104 

a 

38  

CUSTOMERS 
(ERU'S) 
R U N l  RUNl 
EX. CUST. 3-DAC;MT ADDL.  

0 
0 
7 

1 0  
16 

0 
8 
5 

10 
9 
7 

20 
21 
15 
8 
9 
0 
5 
5 
9 

13 
6 

15 
7 

10 
16 

5 
9 

L O  
116 
47 

0 
1 

15 
0 

12 
12 
14 
9 
9 
0 
2 
0 
0 
3 

4 3  

, 



CUSTOMERS 
(ERU'S) 
R U N 1  RUN1 

NODE NO. EX. CUST. +DAGMT ADDL. 

105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
126 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
133 
140 
141 
142 
143 
1 4 4  
145 
146 
147 
148 
149 
150 

~ 

30 
1 
0 

21 
19 
2 2  
29 
16 
31 
2 0  
28  

0 
22  
2 6  
2 0  
10 

3 
15 
29 
18 
15 
11 
10 
23 
8 
0 
4 
8 
8 
0 
10 
12 
14 
18 
19 
13 
14 
0 
0 

2 9  
0 
0 

17 
0 

12 
0 

2 
16 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 

.I 



CUSTOMERS 
(ERU'S) 
R U N l  R U N l  

NODE NO. EX. CUST. +DAGMT ADDL.  

151 
152 
153 
154 
155 
156 
157 
158 
159 

1 
0 
0 
0 
1 
0 
0 

16 
7 

TOTAL 1168 

2 
2 
1 
1 
1 
1 

25 

96 50 

1314 
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I. INTRODUCTION 

St. George Island Utility Company, Ltd. (Utility) is a 

privately owned company which provides potable water service to 

customers on St. George Island, Florida (SGI). The Utility is 

presently under consent orders with the Florida Public Service 

Commission (PSC) and Florida Department of Environmental 

Regulation (FDER) to correct cited deficiencies in the Utility 

Supply, Treatment, and Distribution System. 

Subsequent to the FDER Consent Order, a Partial Final Judgement 

was rendered in the Circuit Court, Second Judicial Circuit, 

Franklin County, Florida, whereby the Utility was ordered to 

accomplish required improvements to the Utility S y s t e m ,  and 

provided a schedule for their completion. 

The FDER Consent Order and Partial Final Judgement are included 

as Exhibit 1. Baskerville-Donovan, Inc. ( B D I )  has been 

retained by the Utility to provide engineering services to 

accomplish a portion of the work required by the Judgement. Our 

scope of services presently includes design and permitting of a 

third raw water well and a hydraulic analysis of the Utility 

Distribution System to determine existing capacity and 

recommend improvements to increase system capacity. These 

items will be discussed in more detail in a later section. 

I 
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11. EXISTING SYSTEM OVERVIEW 

A .  Supply 

Raw water supply for the system is currently provided by two 

wells, each rated at a design capacity of 250 gpm. These wells 

are located on the mainland in Eastpoint, Florida and are 

manifolded into a transmission main along in the right-of-way 

of the Bryant Patton Bridge/Causeway. The transmission main 

discharges raw water into a ground storage tank on St. George 

Island (SGI) at the Utility Water Treatment Plant. 

A construction permit application f o r  a third raw water well 

(Well No. 3 )  has been submitted by BDI on behalf of the 

Utility to FDER and is currently under review. 

From a review of the project files, it is our understanding 

that the capacity proposed for Well No. 3 in the Northwest 

Florida Water Management District (NWFWMD) permits is the same 

as Well Nos. 1 and 2, (i.e., 250 gpm o r  0.360 MGD maximum 

daily withdrawal, based on 24-hour flows). Well No. 3 ,  

operating in conjunction with Well Nos. 1 o r  2 would yield 

approximately 250 gpm based on hydraulic calculations and 

modeling of the utility transmission main system. Calculations 

further show that should Well No. 3 be placed into operation 

alone, its pumping rate would be approximately 400 gpm. This 

flow rate should be permissible under the existing NWFWMD 

permits, provided that the maximum daily withdrawal is not 

exceeded. Thus, the mode of  operation proposed f o r  Well No. 3 

3 



is to serve as a back-up source of supply and pump separately 

at a rate of 400 gpm. It will provide alternate service with 

Well Nos. 1 and 2 pumping together (500 gpm). Subsequently, 

the maximum capacity of the raw water supply system, over a 2 4  

hour period, is approximately 0 . 7 2 0  MGD. 

8. Treatment 

Treatment facilities provided by the Utility are located on 

Gulf Beach Drive and consists of gravity fed tray aeration and 

chlorination. Storage facilities located at the plant consist 

of a 300,000 gal. ground storage tank and a 150,000 gal. 

elevated storage tank. The capacity of the primary ground 

storage tank will be addressed in a later section. 

Finished water is supplied by a 50 hp 6 5 0  gpm primary booster 

pump which operates on a pressure range of 4 3 - 4 7  psi as 

determined by the static water level in the elevated tank. The 

elevated tank has a height of 1 1 5 '  (ground to overflow). 

smaller 20 hp 250 gpm pump is provided a s  back-up. A standby 

generator is provided as backup in case of a loss of electrical 

power. A schematic layout of the treatment plant is included 

as Exhibit 2 .  

The sequence of treatment is as follows. 

1. Raw water pumped from the mainland is discharged into a 

tray aerator system located above the ground storage tank. 



2 .  Aerated water drains into the ground storage tank. 

3 .  Water stored in the ground storage tank is pumped by the 5 0  

hp primary pump into the elevated tank and distribution system. 

4 .  Disinfection occurs at two points within the system, 

gaseous chlorination as the supply is pumped into the 

Distribution System, and by a satellite chlorinator located in 

St. George Plantation, near the west extreme of the 

Distribution System. 

C. Distribution 

The existing Distribution System consists of a watermain 

ranging in diameter from 2 "  to 1 2 "  and extends from the Julian 

G. Bruce State Park West to the Bob Sikes Cut. Areas served 

include the original unit subdivisions of SGI, the State Park, 

St. George Plantation, and commercial establishments in the 

vicinity of Franklin Boulevard. 

Installation of the Distribution System was accomplished by 

phased construction, primarily during 1 9 7 4  - 1 9 7 8 .  System 

extensions via residential subdivision construction and minor 

improvements by Utility forces has also occurred. 

111. PURPOSE AND SCOPE 

The purpose of this report is to satisfy that portion of the 
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Partial Final Judgement relating to the hydraulic capacity of 

the Utility. More specifically: 

"the engineer shall develop a Certified Engineering 
Report along with supporting documentation in the 
form of system maps, calculations, records of 
conversations with consumers and operator, computer 
generated reports and other normal documentation 
describing the condition of this water system and its 
ability to properly and adequately serve additional 
customers. Information submitted shall include a 
system wide hydraulic analysis using methodology 

shall include flow conditions when the St. George 
Island State Park  at the eastern end of the water 
system is at maximum occupancy and is refilling the 
park's water storage tanks. A l s o ,  flows shall be 
estimated for future growth at the Bob Sikes Cut 
using the maximum allowable population density based 
on the most dense zoning criteria available for 
Franklin County. This hydraulic analysis of the 
water system shall consider the extreme flow 
conditions above resulting from a peak flow 
period.. . ' I  

commonly accepted by the engineering community. It 

It was originally ordered that the report be finalized after 

Well No. 3 has been operational for at least six months 

However, the purpose of Well No. 3 is to serve as a backup and 

an alternate source of supply to Well Nos. 1 and 2 .  Well No. 

3 ,  while increasing the reliability of the raw water supply 

system, will not increase the overall capacity of the system to 

meet existing demand or future demands, assuming well N O S .  1 

and 2 remain in service. Therefore, it has been requested by 

the Utility that this Engineer's Report be submitted in advance 

of the timetable established by the Partial Final Judgement. 

IV. SYSTEM DEMAND CHARACTERISTICS 

A .  General 

For the purposes of this report and at the request of FDER 



personnel prior to this writing, the historical information 

reviewed in determining the hydraulic capacity of the Utility 

dates back to 1988. It is our understanding that during 1988, 

specifically on the 4th of July holiday, total flow was 

approximately .517 MGD, and the system was not capable of 

meeting that demand. 

Further, since recorded flows on SGI vary seasonally, the 

months of primary interest are May, July, and September. These 

months are coincident with the major holiday weekends of 

Memorial Day, 4th of July, and Labor Day, respectively, when 

the resident and transient population on SGI is the highest and 

maximum water usage is expected. 

B. Customer/Usage History 

From Water Usage/Customer Records provided by the Utility (See 

Exhibit 3), the number of customers has increased as follows: 

NO. OF CUSTOMERS 
YEAR ( 3  MONTHS AVG.) % INCREASE 

-- 1988 588 

1989 691 18% 

1990 729 5% 

1991 855 17% 

Thus far in 1992 the number of active connection totals 896, 

representing a 5 %  increase. The subject of current Utility 

commitments in terms of connections will be discussed in a 
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later section. 

Historical flow trends for the primary months compiled from 

monthly operating reports (See Exhibit 4 1  and information 

provided by the Utility indicate that since 1 9 8 8  the following 

flows have occurred: 

3 MONTHS AVERAGE 
(MAY, JULY, SEPTEMBER) 

ADF MDF ACTUAL PEAKING FACTOR 
YEAR (MGD) (MGD) ( MDF/ADF ) 

1988 .292 .517 1.77 

1989 .263 .399 1 . 5 2  

“1991 ,243 . 4 2 4  1.74 

* 1990 Data not used due to missing and/or unreliable 

data, as per conversations with Utility personnel. 

The above information illustrates that water usage on SGI is 

highly variable. These figures represent the maximum range of 

flows a s  the resident and transient population is higher. 

Winter flows are typically less as the resident and transient 

population is lower. 

C. Current Use 

Referring to Exhibit 5 ,  as of April 30, 1 9 9 2  there are 8 9 6  

connections being served by the Utility. Additionally, there 

are approximately 130 presold connections in which customers 



pay a minimum monthly charge, but do not receive water service. 

Also included in the customer count are 96 presold taps owned 

by Andrew Jackson Savings Bank 80 are for a private developer 

and 16 are for Nick’s Hole Phase I Subdivision). This 

comprises a total customer count of 1122. It has been ordered 

that all customers, active as well as presold taps, be 

considered in the determination of the hydraulic capacity of 

the system. 

V. HYDRAULIC CAPACITY ANALYSIS 

A. Software 

The software employed to perform calculations relating to the 

hydraulic capacity of the Utility System is Water Works- All In 

One PC Software, by Synex Systems Corporation. It is a Lotus 

1-2-3 add-in program for the design and analysis of water pipe 

networks. BDI is licensed to use this software. 

B. Program Settings 

The following parameters have been used in the network analysis 

of the Utility system: 

Par ame t e r 

Flow 

Units/Method 

GPM 

Headloss coefficient c=12O (Hazem-Williams)* 

Pipe Length/Size u.S. Units (LF/Inches dia.) 

* A conservative value of the Hazem-Williams coefficient was 



selected in consideration of the age of the distribution system 

pipe network and account for minor l o s s e s .  

C. Distribution System Node Map 

Following the protocol required by Waterworks, the Utility 

Distribution System has been reduced to a system of nodes and 

pipe numbers to evaluate the results of the analysis. The 

distribution system map, compiled from record drawings and 

information provided by Utility personnel, generally include 

pipe s-s 4 "  dia. and larger. Some 2 "  in dia. line has been 

included where such pipes form a system l o o p .  Dead-end pipes 

5 ;  3cs 

(all sizes) which branch from the distribution mains were not 

included in the analysis. Demands actually served by those 

dead-end pipes have been loaded on  the system at nodes on the 

distribution main closest to their location. A distribution 

system node map is included as Exhibit 6 A and 6 8. \:pii 
\ 

D. Customer Demand Input 

Customer demand placed on the system has been input in the form 

of equivalent residential units (ERU). Average daily demand 

assumed in this report is 300 gpd/ERU. This ERU consumption is 

less than the normally published value of 3 5 0  gpd/ERU. 

However, recent flow records (See Exhibit 7) indicate a lower 

demand. 

Commercial accounts served by the Utility have been converted 

to a representative number of ERU's based on average monthly 

flows from April through October in 1988 and 1991 (See Exhibit 



8 ) .  This time period was selected to account for higher summer 

flows. 

As referenced in section 1V.C the report, the approximate 

number of residential connections served by the Utility (active 

and presold) is 1122. The number of commercial ERU’s 

calculated is 140. Thus the total number of existing ERU’s is 

1,264. 

E. Peak Flow Period 

In the analysis of water distribution systems, the ability of 

the system to meet peak hourly demand is of primary importance. 

Peak hourly demands usually occur about three times a day. 

1. Morning Peak - 6:OO - 8:OO AM. 

2. Noon Peak - 11:OO - 2:OO PM. 

3. Evening Peak - 5:OO - 7:OO PM. 

Though actual times may vary, this peak flow period may be 

expected to have a normal duration of about two to three hours. 

The peak hourly flow rate is obtained by multiplying average 

daily flow by an appropriate peaking factor. For the purposes 

of this report, the method of calculating the appropriate 

peaking factor is taken from GLUMRB, Recommended Standards For 

Sewage Works, 1978 edition (Ten States Standards): 

Peaking Factor PF = 18 + e, 
4 + 7Pi 



where P is population in 1000's 

The calculation of the peak hourly flow rate for the existing 

customer count (1264) is illustrated as follows: 

ERU demand - 300 gpd/ERU, assuming 100 gpd. 
(.No. of ERU'S = 1,264) 

1264 ERU x 3 persons/ERU = 3,792 o r  3.8 thousand persons 

PF = 18 + f l  = 3.4 
4 + 73.6 

Peak Hourly Demand = 1,264 E R U  x 300 gpd/ERU x 3.4 
1440 

= 895 gpm 
F .  Case Studies 

To comply with the conditions of the Partial Final Judgement, 

the following flow conditions have been evaluated. 

1. Existing Customers, equivalent to 1264 ERU's 

A. Average Daily Flow Demand 
B. Peak Hourly Flow Demand 

2 .  Future Customers 

A .  Average daily flow demand at the end of 

B. Peak hourly flow demand at the end of 
10 years 

year 2, 6, and 10. 

With regard to Case 2 ,  the following growth/expansion of the 

system was anticipated: 

1. Application of a 1.5 growth factor system wide 

( 5 %  growth per year for 10 years, o r  1.5 x 1122 

ERU'S = 5 6 0  ERU'S). 



2 .  Anticipated Development at Bob Sikes Cut - 

* Sunny Day Development - 84 Lot Subdivision, owner 

George Mahr (Amended DRI and Franklin County 

Development Order). 

* Covington Properties - 289 ERU's (Proposed Amendment 

to DRI and Franklin County Development Order (See 

Exhibit 9). 

VI. ANALYSIS RESULTS 

A. Existing Customers 

1. Average daily flow demand f o r  existing ERU's ( 1 2 6 4 )  

was input into the Waterworks model with the existing elevated 

tank on line. The results of this simulation, included as 

Exhibit 10-A, indicate a total instantaneous system demand of 

approximately 265 gpm. Minimum system pressure, occurring at 

node 157 (Bob Sikes Cut) is 43 psi. Minimum system pressure on 

existing system is deemed acceptable to accommodate 

existing average daily flow demand. 

2 .  Peak hourly flow demand f o r  existing ERU's (1264) was 

input into the Waterworks model with the elevated tank and 

large booster pump at the treatment plant on line. The results 

of this simulation, included as Exhibit 10-B, indicate a total 

instantaneous system demand of approximately 8 8 5  gpm. The flow 

contribution by the large booster pump and elevated tank is 853 

gpm and 32 gpm, respectively. Minimum system pressure, 

occurring at node 157 (Bob Sikes Cut) is approximately 25 psi. 

IS 



3 .  This simulation was extended to evaluate the systems 

performance at peak hourly demand with both booster pumps and 

the elevated tank on line. The results of that simulation, 

included a s  Exhibit 10-C, indicate a flow contribution of 8 5 1  

gpm and 341 gpm from the large and small booster pump 

respectively. With system demand remaining at 8 8 5  gpm, the 

existing elevated tank is filling at a rate of 3 0 7  gpm. Minimum 

system pressure remains the same. 

4. The existing system was then modeled with the existing 

elevated tank o f f  line, through the use of an altitude valve, 

and both booster pumps on. Flow contributions are 694 gpm and 

191 gpm for the 1arger.and smaller pumps, respectively. Minimum 

system pressures range from 5 5  psi at the State Park property 

line to 53 psi at Bob Sikes Cut. Maximum system pressure 

increased from 46 psi to 7 4  psi. 

B. Future Customers 

The analysis presented thus far has not evaluated the capacity 

of the system to handle additional ERU's. A s  previously 

mentioned, future flows must account for development at Bob 

Sikes Cut. A natural growth rate of 5 %  per year ( 5 6  ERU's) has 

also been added to the system over a period of 10 years ( 5 6 0  

ERU's). This 1 0  year period is initiated with year one (1) 

being the Utility servicing its existing commitment of 1264 

ERU's. The following simulations analyze growth of the system 

and identify the need for improvements. 



1. Year two ( 2 )  peak hourly demand, which consists of 

existing ERU's, Sunny Day Development ( 8 4 1 ,  Covington and 

Properties - year 1 (17), and 5% island wide growth f o r  a total 

of  1,421 ERU's, was input into the Waterworks model with the 

existing elevated tank off line, and both pumps o s .  The 

results of this simulation, included as Exhibit 11, indicate a 

total instantaneous demand of approximately 9 8 0  gpm. Flow 

contribution by the larger and smaller pump is 7 4 0  gpm and 2 4 0  

gpm, respectively. Minimum pressures at the east and west ends 

of  the system are 48 psi and 3 1  psi, respectively. 

- L 

2. Year three ( 3 )  through year six (6) peak hourly 

demand, which consists of the above ERU's plus 4 year island 

wide growths at 5 %  and Covington Properties through year 6 

comprises a total of 1 9 1 7  ERU's. This demand was input into 

the Waterworks model with the existing elevated tank off line, 

both pumps on-line, and a 50,000 gal. ground storage tank (new 

facility) located at node 1 5 5  (Bob Sikes Cut). The results of 

this simulation, included as Exhibit 1 2 ,  indicate a total 

instantaneous demand of approximately 1 , 2 6 5  gpm. Minimum 

pressures at the east and west ends of the system are 4 0  psi 

and 24 psi, respectively. The ground storage tank will serve 

those ERU's (289) west of node 1 5 5 .  

3. Year seven ( 7 )  through ten ( 1 0 )  average daily demand, 

which includes the above ERU's, plus 5% growth island wide 

(280) f o r  a total of  2,197 ERU"s was input into the Waterworks 

IC 



model with the existing elevated tank on-line, both pumps off, 

a new elevated storage tank at node 137 (Windjammer Village), 

o f f  line f o r  average daily flow conditions, and the ground 

storage tank at node 155 omitted. The results of this 

simulation, included as Exhibit 13 - A ,  indicate a total 

instantaneous demand of 461 gpm. Minimum system pressures at 

the east and west ends are 4 2  psi and 31 psi, respectively. 

4. Year seven (7) through ten (10) peak hourly demand of 

2,197 ERU's was input into the Waterworks mode with the 

existing elevated tank o f f  line, both pumps on, new elevated 

tank at node 137 on-line, and the ground storage tank at node 

155 omitted. The results of this simulation, included as 

Exhibit 13 B, indicate a total instantaneous demand of 1 4 2 8  

gpm. Minimum system pressures at the east and west ends are 38  

psi and 28 psi, respectively. 

- 

C. Impact on Supply and Storage 

1. Supply: The existing supply wells No. 1 and 2 in 

conjunction with the proposed well No. 3 are capable of 

pumping 500 gallons per minute for 2 4  hours per day. This 

provides a supply capacity of 720,000 gal. per day. This 

capacity is in excess of the average daily demand of the system 

of 660, 000 gal. per day in year 2 0 0 2 .  Therefore, it is 

obvious that the system supply capacity is adequate. 

/b 



This supply capacity in conjunction with the storage 

capacity discussed in the next section will be adequate to 

satisfy the maximum day demands in the system. 

2 .  Storage: The existing water system storage consists 

of a 300,000 gal. ground storage tank with an assumed effective 

capacity of 250,000 gal. and a 150,000 gal. elevated tank, 

giving a combined storage capacity of 400,000 gal. Therefore, 

300,000 gallons of additional storage will be required to 

satisfy the requirements of F.A.C. Rule 17-555.320 (6). This 

rule states that storage equal to one half maximum daily demand 

should be provided. This requirement disregards the effect of 

the pumping capacity of both the supply pumps a n d  the 

distribution pumps on the storage requirement. 

For a more rational determination of storage volume a 

study involving accurate estimation of average daily demand and 

maximum daily demand per ERU is necessary. Such a study is not 

within the scope of this report. After demands per ERU are 

determined more accurately, storage requirements may be 

estimated. 

VII. CONCLUSIONS AND RECOMMENDATIONS 

1. The existing water distribution system should function 

satisfactorily without modifications through year 1992, for all 

existing and committed ERU’s. The system should maintain 

adequate pressures throughout the system under peak hourly 



flow. 

2. By 1994, if assumed development at Bob Sikes Cut 

(Sunny Day Development ( M A H R )  and Covington Properties - year 
1 )  occurs along with 5% ERU growth throughout the system, 

system modifications will be required. These modifications 

include, but are not necessarily limited to installation of an 

altitude valve to isolate the existing elevated tank during 

peak flows and modification of existing pump controls to allow 

parallel operation of the larger and smaller booster pumps at 

the treatment plant. The distribution system would then have 

the capacity to serve 1421 ERU's 

3 .  F o r  years three ( 3 )  through six ( 6 )  (1995-1998) of the 

analysis period, it is assumed that growth at Bob Sikes Cut and 

island wide growth will continue. From these projections, it 

is concluded that 50,000 gal. ground storage tank (GST) and 

booster pumps should be constructed in 1995 to accommodate this 

demand. The location of the GST in the Waterworks model is at 

node 155, near Bob Sikes Cut. The distribution system would 

then have the capacity to serve a total of 1917 ERU's. 

4 .  For years seven ( 7 )  through (10) of the analysis 

period (1999-20021, the GST at Bob Sikes Cut would be omitted 

from the system and a new elevated storage tank constructed 

near node 137 (Windjammer Village). With these improvements, 

the system should have the capacity to serve 2,197 ERU's. 



5 .  In the modeling and analysis of the distribution 

system, the booster pumps at the treatment plant in some cases 

operate at points beyond their published performance curves. 

It is recommended that their capacity be evaluated through 

field flow tests. Should the pumps not adequately perform at 

the assumed ranges, modifications and/or replacement of the 

pumps may be necessary. 

6. Though not specifically addressed in this report, all 

of the analyses presented have been based on the existing 

distribution pipe network. Line improvements to provide a 

looped system where possible would increase the reliability and 

performance of the system. Hydraulic capacity would not be 

increased by line improvements alone, but would also require 

some of the system modifications discussed herein. 
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CERTIFIED, RETURN 
RECEIPT REQUESTED * 

Mr. Gene D. Brown 
St. George Island Utility Company, LTD 
Post Office B o x  1109 
Tallahassee, Florida 32308 

Dear MI. Brown: 

Enclosed is a copy of the executed Consent Order concerning the 
potable water facility at the St. George Island Utility Company, 
LTD. 

Please review the document for the agreed upon actions and dates 
by which they are to be completed. 

I f  you have any questions regarding this matter, please contact 
John Kintr at ( 9 0 4 )  436-8380. Your  continued cooperation is 
appreciated. 

Deputy Assistant Secretary 

RVK/ j km 
Attach: Executed Consent Order 
cc: Cliff McKeown 

Bob Crouch 
Richard Tuten 



BEFORE THE STATE OF FLORIDA 
DEPARTMENT OF ENVIRONMENTAL REGULATION 

STATE OF FLORIDA DEPARTMENT 
OF ENVIRONMENTAL REGULATION 

Complainant 

vs. 

SAINT GEORGE ISLAND UTILITIES 
COMPANY, LTD. A FLORIDA 
PARTNERSHIP 

In the Office of the 
Northwest District 

OGC FILE NO: 88-1100 

Respondent. 

CONSENT ORDER 

This Consent Order is entered into between the State of 

Florida Department of Environmental Regulation (hereinafter lithe 

Department") and Saint George Island Utilities Company Ltd. 

(hereinafter "Respondent1'). 

The Department finds and Respondent admits the following: 

1. The Department is the administrative agency of the 

State of Florida with the authority to administer and enforce 

the Florida Safe Drinking Water Act, Sections 403.850-403.864, 

Florida Statues, and the rules promulgated thereunder in Florida 

Administrative Code Chapters 17-16, 17-550 and 17-555. 

2 .  Respondent is a business in the State o f  Florida and a 

person within the meaning of Section 403.852(5), Florida 

Statutes. 

NOV 22 1989 



3 .  Respondent owns and operates a potable water supply 

system (hereinafter "the system") and is the supplier of water 

to the residents of St. George Island. The system consists of 

two wells, ground storage reservoir, aerator, water distribution 

system and associated appurtenances. 

is located on Gulf Beach Drive at West 2nd Street, Latitude 

29O39 I45I1N, Long1 tude 84O52 1051'W. 

4 .  

The water treatment plant 

Respondent's system supplies drinking water for human 

consumption to residents of Saint George Island. 

approximately 711 service connections used by a year-round 

resident population of approximately 2,488 persons. 

The system has 

5. On March 10 ,  1 9 8 7 ,  a Department inspector conducted an 

inspection of the Saint George Island Utilities Company Ltd. 

water system. 

Respondent in a Department letter dated March 20, 1987. 

survey revealed numerous deficiencies including: 

Results of the inspection were forwarded to the 

The 

A .  

B. No back up chlorinator. 

C. 

D. 

No cross connection control program. 

Operation and maintenance l o g s  were incomplete. 

Insufficient chlorine residual at remote 

locations in the distribution system. 

E. Insufficient finished water storage. 

On March 15, 1988, a follow up inspection was made. 6. 

Results of the inspection were forwarded to Respondent in a 

Cepartment letter dated March 28, 1988. The inspection revealed 

the following deficiencies. ._ 



A .  No cross connection control program. 

E. The back up chlorinator was not installed on line 

in a parallel mode with the primary chlorinator. 

c .  

D. 

Operation and maintenance logs were incomplete. 

Insufficient chlorine residual at remote 

locations in the distribution system. 

E. Insufficient finished water storage. 

On October 13, 1988 a sanitary survey inspection was 7 .  

made. 

Respondent in a Department letter dated October 21, 1988. 

survey revealed numerous deficiencies including: 

Results of the inspection were forwarded t o  the 
The 

A .  

B. 

C. 

D. 

No cross connection control program. 

The back up chlorinator was inoperable. 

There were no operation and maintenance logs. 

Insufficient chlorine residual at remote 

locations in the distribution system. 

E. Insufficient finished water storage. 

F. The auxiliary generator did not operate in the 

automatic mode. 

G. 

of its normal capacity. 

Well #i is operating at approximately 30 per cent 

H. The raw water tap at Well #1 is in poor condition. 

I. The aerator does not remove sufficient hydrogen 

sulfide. 

8. Or. February 15, 1989, Department representatives met 

with Respondent to discuss the violations and a possible 

DER, Tall- 
Branch Office 



resolution. 

discussed and an agreeable resolution was reached. 

A schedule of actions to resolve the violations was 

Therefore, having reached a resolution of the matter 

pursuant to Florida Administrative Code Rule 17-103.110(3), the 

Respondent and the Department mutually agree and it is 

ORDERED : 

L 9 .  Within 90 days of the effective date of this Consent 

Order, Respondent shall establish and implement a formal 

cross-connection program. 

the system to identify the degree of hazard from potential 

cross-connections at such places as the wastewater treatment 

plants, seafood processing plants, marinas, private wells, etc. 

The program shall also include adequate training through an 

Ameiican Water Works Association (AWWA) affiliated course which 

shall be provided to the manager o f  the cross-connection control 

program. The nanager s h a l l  inform the Department of  the 

progress of this program by forwarding a copy of system audit 

and also forwarding copies of the monthly inspections made to 

Cliff McKeown. 

Respondent shall complete an audit of 

1 0 .  Respondent has replaced the back up chlorinator and 

agrees to maintain both chlorinators in an operable condition at 

all times in the future. 
- 

11. Respondent has established an operation and 
0, 

‘$1 

‘ ! d l  include the following information: 

maintenance log and updates it on a daily basis. The log shall 
\lJ 4 

Plant name, signature and certification number of’ the 

operator and maintenance person(s) attending the plant, the Emrrm 



specific operation and maintenance performed, test results, 

samples collected and major repairs made. Respondent shall 

insure that a copy of the operation and maintenance log is 

mailed along with the daily operation summary to the 

Department's Tallahassee Branch Office s o  that both are received 

on or before the 15th of the month following the month for which 

the report is made. 

monthly basis until the requirement is cancelled by the 

Department. 

These reports shall be continued on a 

12. Respondent has obtained the services of a registered 

professional engineer to design and supervise construction of an 

elevated water storage tank and chlorine booster station. 

Phase I elevated tank shall be at least 150,000 gallons capacity 

and of  such a height as to adequately.supply sufficient pressure 

and volume to all parts of the system's service aIea to support 

both the existing system's maximum daily demand and the maximum 

daily demand resulting from the additional residential 

connections agreed to in Paragraph 17. 

agrees to timely provide additional elevated storage (Phase 1 1 )  

to support the increased demand beyond that agreed t o  in 

paragraph 17. 

The 

The Respondent further 

A. Construction shall begin or. the elevated storage tank 

on or before January 1, 1990. Construction shall be 

completed and the tank placed in use, 

1990. 

by April 30, 

B. Respondent has constructed a chlorine booster 

station. If the existing chlorine booster station i h i V c a  

NOV iz 1909 inadequate, Respondent agrees to update it s o  that 



acceptable free chlorine residual exists throughout 

the system at all times. 

Within 60 days of the effective date of this Consent 13. 

Order Respondent shall repair the auxiliary generator s o  that 

when a power failure occurs, the generator will start 

automatically and operate the water system in order to provide 

at least one half of the system maximum daily demand. 

Respondent also agrees to exercise the generator 1 hour per week 

every week under full load. 

k 1 4 .  On o r  before December 1, 1989, Respondent shall submit 

an application for a permit for a new potable water supply well 

(Well # 3 ) .  

15. 

c16. 

Respondent has replaced the raw water tap at Well #l. 

On or before December 1, 1989, Respondent shall obtain / L  PGcL&<;  

the services of a registered professional engineer to evaluate 

‘ 1  the existing aerator 01: other treatment methodology. The 

aerator 

must be designed to remove 90% of the hydrogen sulfide present 

in the raw water. 

completed within 180 days of the effective date of this Consent 

Order. I 

Construction o r  repair must begin and be 

17. Respondent may make up to 200 equivalent residential 

connections until Well H3 and the Phase I elevated water storage 

tank (150,000 gallons) are in use. 

connections are made to the system, a certified engineering 

report reviewing the system’s capability to handle additional 

connections above this number shall be provided to the 

Department for review. 

After the 200 new 

l P . ~ : ~ i 7 ~ 3  

Any of the pre-paid connections that 1iO‘.. “2 1339 

Ilw ‘rIll ldm~ 

b k  

- 



are placed into service must be counted as part of the 200 

connections. 

1 8 .  Within 30 days after the effective date of this 

Consent Order, Respondent shall reimburse the Department for 

costs and expenses incurred in resolving this matter in the sum 

of $1,220.00. The effective date of this Consent Order shall be ~- 

that date of the Certification'of Service which will be affixed 

to the signature page after execution by Respondent and the 

Department. Payment shall be made by cashiers' check, certified ~- 

check or money order payable to the Department of Environmental 

Regulation and shall be sent to the Northwest District, 160 

Governmental Center, Pensacola, Florida 32501-5794. 

19. Within 30 days of the effective date of this Consent 

Order, Respondent shall make payment to the Department for 

settlement of the matters alleged in this Consent Order in the 

sum of $3,205. 

certified check os money order payable to the Department of 

Environmental Regulation and shall be sent to the Northwest 

District, 160 Governmental Center, Pensacola, Florida 32501-5794 

If any event occurs which causes delay or the 

Payment shall be made by cashiers' check, 

20. 

reasonable likelihood of delay in the implementation of the 

requirements of this Consent Order. Respondent shall have the 

burden of proving that the delay was or will be caused by 

circumstances beyond the reasonable control of Respondent, and 

could not have been or cannot be overcome by due diligence. - 

Upon occurrence of such event, Respondent shall promptly notify 

the Department orally and shall within seven (7) calendar days 



notify the Department, in writing, of the anticipated length and 

cause of delay, the measures taken or t o  be taken t o  prevent OK 

minimize the delay and the time table by which Respondent 

intends to implement these measures. I f  the parties can agree 

that the delay or anticipated delay has been OK will be caused 

by circumstances beyond the reasonable control of Respondent, 

the time for performance hereunder shall be extended for a 

period equal to the delay resulting from such circumstances. 

Such agreement shall be confirmed by letter from the Department 

accepting or if necessary, modifying the extension request. 

Respondent shall adopt all reasonable measures necessary to 

avoid or minimize delay. 

the notice requirements of this paragraph shall constitute a 

waiver of Respondent's right to request an extension of time to 

complete the requirements of this Consent Order. 

of performance of any of the activities set forth in this 

Consent Order OK changed economic circumstances shall not be 

considered circumstances beyond the control of Respondent. 

determination by the Department that the delay has been or will 

be caused by circumstances within the control of Respondent 

shall be deemed an agency action subject to the provisions of 

paragraph 22 of this Consent Order. 

Failure of Respondent to comply with 

Increased cost 

A 

21. In the event Respondent experiences a delay which 

results in a waiver of Respondent's right to request an 

extension or in the event the Department determines that the 

delay has been or will be caused by circumstances within the 

control of Respondent or in the event Respondent fails to meet 
A V L  &e&*- d 



any compliance provisions of this Consent Order, Respondent 

shall pay a stipulated penalty of $100.00 f o r  each day that the 

delay or non-compliance o c c u r s .  

2 2 .  In the event that Respondent disagrees with any 

determination made by the Department regarding Respondent’s 

responses, duties and obligations made pursuant to this Consent 

Order, Respondent may file a Petition for Formal or.Informa1 

Administrative Hearing Proceeding, if Respondent objects to the 

Department’s determination, pursuant to Section 120.57, Florida 

Statues, and Chapters 17-103 and 2 8 - 5 ,  Florida Administrative 

Code. The petition must conform with the requirements of 

Florida Administrative Code Rule 2 8 - 2 0 1 ,  and must be received by 

the Department’s Office of General Counsel, 2600 Blair Stone 

Road, Tallahassee, Florida 32301, within 21 days after receipt 

of  notice from the Department o f  any determination Respondent 

wishes to challenge. Failure to file a petition within this 

time period shall constitute a waiver by Respondent of its right 

to request an administrative proceeding under Section 120.57, 

Florida Statutes. The Department’s determination, upon 

expiration o f  the 21 day time period if no petition is filed, or 

the Department’s Final Order a s  a result of the filing of a 

petition, shall be incorporated by reference into this Consent 

Order and made a part of it. All other aspects of the Consent 

Order shall remain in full force and effect at all times. 

In the event Respondent seeks an administrative proceeding 

pursuant to this paragraph, the Department in lieu of or in 

addition to holding the administrative hearing may file suit tot;icccived 



obtain judicial resolution of the issues. 

Department files suit pursuant to this paragraph, both parties 

retain their rights as set forth in this paragraph. 

In the event the 

23. Respondent shall be publish the following notice in a 

newspaper o f  general circulation in Franklin County, Florida. 

The notice shall be published one time only within 14 days after 

execution o f  the Consent Order 'by the Department. 

State of Florida Department of Environmental Regulation 
Notice of P r o p o s e d  Asency Action 

The 
noti 
Cons 
Uti1 
Admi 
Orde 
Isla 
and 

Department of Environmental Regulation gives 
.ce of agency action of entering into a 
ent Order with the Saint George Island 
ities Company, Ltd. pursuant to Florida 
nistrative Code Rule 17-103.110. 
r requires the upgrading of the Saint George 
nd Utilities Company Ltd. potable water system; 
payment of Department expenses. 

The Consent 

The Consent Order is available for public 
inspection during normal business hours, 
8:OO a.m. to 5:OO p.m., Monday through Friday, 
except legal holidays, at the Department of 
Environmental Regulation, 160 Governmental 
Center, Pensacola, Florida. 

Persons whose substantial interests are affected 
by the above proposed agency action have a right 
pursuant to Section 120.57, F.S., to petition 
for an administrative determination (hearing) on 
the proposed action. The Petition must conform 
to the requirement of FAC Chapters 17-103 and 
28-5, and must be filed (received) with the 
Department's Office of General Counsel, 
Blair Stone Road, Tallahassee, Florida 3 2 3 9 9 -  
2400, within 21 days of publication of this 
notice. Failure to file a petition within the 
21 days constitutes a waiver of any right such 
person has to an administrative determination 
(hearing) pursuant to Section 120.57, F.S. 

2600 

If a petition is filed, the administrative 
hearing process is designed to formulate agency 
action. Accordingly, the Department's final 



action may be different from the proposed agency 
action. Persons whose substantial interests 
will be affected by a decision of the Department 
have the'right to intervene in the proceeding. A 
petition for intervention must be filed pursuant 
to Model Rule FAC 28-5.207, at least five days 
before the final hearing and be filed with the 
Hearing Officer if one has been assigned at the 
Division of Administrative tlearings, Department 
of Administration, 2009 Apalachee Parkway, 
Tallahassee, Florida 32301. If no Hearing 
Officer has been assigned, the petition is to 
be filed with the De@artment's Office of General 
Counsel, 2600 Blair Stone Road, Tallahassee, 
Florida 32399-2400. 
intervene within the allowed time frame 
constitutes a waiver of any right such person 
has to an administrative determination (hearing) 
under Section 120.57, F.S. 

Failure to petition to 

Respondent shall provide proof of publication to the 

Department within seven ( 7 )  days of publication. 

24. Respondent shall allow all authorized representatives 

of the Department access to the property at reasonable times for 

the purpose of determining compliance with this Consent Order 

and the rules and regulations of the Department. 

25. Entry of this Consent Order does not relieve 

Respondent of the need to comply with a l l  applicable Federal, 

State and local laws, regulations, or ordinances. 

26. The Department, for and in consideration of complete 

and timely performance b y  Respondent of the obligations agreed 

to in this Consent Order, hereby agrees to waive its right to 

seek judicial imposition of damages, or  civil or criminal 

penalties for the violations outlined in this Consent Order. 

Respondent waives its right to a hearing or judicial review of 

the terms of this Consent Order. 

Raxivcd 

NOV 22 1989 
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27. The terms and conditions set forth in the Consent 

Order may be enforced in a court of competent jurisdiction 

pursuant to Sections 120.69 and 403.121, Florida Statutes. 

Failure to comply with terms of this Consent Order shall 

constitute a violation o f  Section 403.161(1)(b), Florida 

Statutes. 

2 8 .  Respondent is fully aware that a violation of the 

terms of this Consent Order may subject Respondent to judicial 

imposition of damages, civil penalties o f  u p  to $5,000 per 

offense, and criminal penalties. 

29. The Department hereby expressly reserves the right to 

initiate appropriate legal action to prevent or prohibit the 

future violation of applicable statutes or the rules promulgated 

thereunder. 

30. All plans, applications and information required by 

this Consent Order to be submitted to the Department shall be 

sent to the Water Facilities Program Administrator Northwest 

District Department of Environmental Regulation 160 Governmental 

Center, Pensacola, Florida 32501-5794. 

31. No modification of the terms of this Consent Order 

shall be effective until reduced to writing and executed by both 

Respondent and the Department. 

32. This Consent Order is the final action of the 

Department pursuant to Section 120.69, Florida Statutes, and 

Florida Administrative Code Rule 17-103.110(3), and it is final 

and effective on the date filed with the clerk of the-Department 

unless a petition is filed in accordance with the preceding 



paragraphs. 

Order will not be effective until further order of the 

Department. 

Upon the timely filing of a petition this Consent 

FOR RESPp.€%$lT: 

DONE AND ENTERED this 

Saint Georg 

Pensacola, Florida. 

TMENT 

\ 

ROBERT V. K R I a E L  
De pu t y As s i s t an t S e c r e t a r y 

160 Governmental Center 
Pensacola, Florida 32501-5794 
(904) 436-8300 

CERTIFICATE OF SERVICE 

This is to certify that this CONSENT ORDER and all co ies s 
were mailed 
the listed person. 

before the close of business on ~&MIRL&, 20 /qJq to 

FILING AND ACKNOWLEDGEMENT FILED, on this 
date, pursuant to f 120.52(10), Florida Statutes, 
with the designated Department Clerk, receipt of 
which is hereby acknowledged. 



P l a i n t i f f ,  

V .  Case N o :  90-335 

GENE D .  BROWN, d/b/a SAINT 
GEORGE ISLAND UTILITIES 
COMPANY, a n d  SAINT GEORGE 
ISLAND UTILITIES COMPANY, LTD., 
a F l o r i d a  Corpora t ion ,  

D e f e n d a n t s .  

PARTIAL F I N A L  JUDGMENT 

T H I S  MATTER h a v i n g  come on t o  be h e a r d  upon t h e  

S t i p u l a t i o n  f o r  E n t r y  o f  P a r t i a l  J u d g m e n t  of t h e  p a r t i e s  

h e r e t o ,  and  t h e  C o u r t  h a v i n g  reviewed t h e  p l e a d i n g s ,  t h e  

S t i p u l a t i o n ,  and be ing  o t h e r w i s e  a d v i s e d  i n  t h e  premises, 

it is  HEREBY ORDERED, A D J U D G E D  A N D  DECREED t h a t :  

1. The a f o r e s a i d  s t i p u l a t i o n ,  a c o p y  of w h i c h  is a t t a c h e d  

h e r e t o ,  is APPROVED and made a p a r t  o f  t h i s  P a r t i a l  F i n a l  

J u d g m e n t ,  a n d  t h e  p a r t i e s  a r e  o r d e r e d  t o  comply t h e r e w i t h .  

2 .  The P l a i n t i f f ,  STATE OF FLORIDA DEPARTMENT O F  

ENVIRONMENTAL REGULATION, s h a l l  .have  and recover  of t h e  

A r;, .- 

SECOND JUDICIAL CIRCUIT 
FRANKLIN COUNTY, FLORIDA 

STATE O F  FLORIDA DEPARTMENT 
OF ENVIRONMENTAL REGULATION, 



Defendants, Gene D. Brown and SAINT GEORGE ISLAND UTILITIES 

COMPANY, LTD., the sum of $ 4 , 4 2 5 . 0 0  (four thousand four 

hundred and twenty-five dollars), together with interest at 

the statutory rate until paid, as reimbursement for the 

Department's costs and expenses incurred to date in this 

case, f o r  which let execution issue forthwith. 

3 .  The Court retains jurisdiction to enforce the terms of 

this Partial Final Judgment upon petition of any of the 

parties, and to rule on any issues not resolved herein. 

DONE AND ORDERED this , m k d a y  of 4 . A  , 1992 in . 
Chambers, n r L r t  n - . W , , , ! I Q ~ , ~  , County, Florida. 

Circuit Judge 

Copies furnished to: 

Richard L. Windsor,Esq. 

Thomas Pelham, Esq. 

Gene D. Brown, Esq. 
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IN THE CIRCUIT COURT 
SECOND JUDICIAL CIRCUIT 
FRANKLIN COUNTY, FLORIDA. 

STATE OF FLORIDA DEPARTMENT 
OF ENVIRONMENTAL REGULATION 

Plaintiff, 

vs. Case No. 90-335 

GENE D. BROWN, d/b/a SAINT 
GEORGE ISLAND UTILITIES 
COMPANY, and SAINT GEORGE 
ISLAND UTILITIES COMPANY, LTD., 
a Florida Corporation 

Defendants. 
/ 

S T I P U L A T I O N  FOR ENTRY O F  P A R T I A L  F I N A L  JUDGMENT 

IT IS HEREBY stipulated and agreed by Plaintiff and 

Defendants that for purposes of trial the issues relating 

to imposition of civil penalties may be bifurcated and 

determined at a subsequent hearing, and that a partial 

judgment may be entered granting other relief sought in the 

complaint of the State of Florida Department of 

Environmental Regulation (DER), and particularly the 

following factual findings and injunctive relief: 

.. 

F A C T S  

1. During the pendency of the Consent Order, OGC No. 

88-1100 (hereinafter IrC.  0 . l r ) ,  some progress has been made 

-1- 



by Defendants toward resolving the issue of an adequate 

cross connection control program; completion of the work 

already begun and certain improvements to the program will 

benefit the public and users of the potable water system. 

2. Defendants have done some work on the water 

system’s aerator during the pendency of the C. 0.; the 

required goal of removal of 90% of hydrogen sulfide from 

the water has not yet been met. 

3 .  Proper operation of the water system requires that 

a third well (not yet in existence) be completed and put 

into service. A second permit application for the new well 

was submitted to the Department in early 1992. Until the 

new well is completed and properly placed into service, no 

new connections to the system beyond the number previously 

agreed upon by the Defendants and the Department would be 

appropriate. 

4 .  Improvements to the 

chlorination system must be 

Department is assured of 10 

design and operation of the 

made in order that the 

% reliability of the 

chlorination system and that chlorination levels are 

maintained at safe and adequate levels throughout the 

community public water system at all times. 

-2- 



I N J U N C T I V E  R E L I E F  

5 .  The Defendants shall review and improve the cross 

connection control program . Items required are: 

a. A data sheet shall be completed by Defendants; it 

shall include in each instance the customer billing name, 

street address, control device type, serial number, 

installation date, and initial and subsequent test dates, 

service meter number, meter book page number and customer 

telephone number. This data compilation shall be provided 

to the Department and a copy provided to the court on or 

before June 1, 1992. 

b. All presently untested control devices shall be 

tested on or before July 1, 1992 and the test results 

provided to the Department and this court. 

c. All devices shall be re-tested 12 months following 

installation. 

. d. All data sheets, correspondence, test results, shut 

off orders and any other materials pertaining to the cross 

connection control program shall be submitted to the 

Department within 5 working days of the date such materials 

are generated, and filed individually. This requirement 

shall begin on the date of the partial judgment. 

- 3 -  
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e. Each service connection with a device installed and 

with an initial satisfactory test shall be tested again 12 

months after installation. These customers shall be 

notified 30 days before the end of 12 months by mail by 

Defendants using a format acceptable to DER. Any customer 

that does not provide a passing test to the water system 

and to DER shall be allowed 5 days to repair or replace the 

device and provide a passing test to the water system and 

to DER or service shall be discontinued until a passing 

test is received. 

f. The Defendants shall comply fully with the water 

system’s cross connection control program according to the 

policy statement previously submitted to and accepted by 

the Department. The court shall retain jurisdiction to 

make such modifications or further orders as may become 

necessary in this matter concerning important public health 

issues. 

6 .  The Defendants shall cause the system’s backup 

chlorinator to be connected to the water system at all 

times and operable in all regards. The regular and the 

backup chlorinator shall be interchangeable, and both shall 

have automatic cylinder switching devices and two chlorine 

gas cylinders connected to each chlorinator at all times. 

- 4 -  
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Each chlorine cylinder shall be mounted on an accurate 

weighing scale, weighed daily, and the weight recorded on 

an Operation and Maintenance Log. Both chlorinators shall 

additionally be equipped with a loss of chlorine alarm that 

is both visual and audible. A chlorine leak detector shall 

be installed in the chlorine room. All equipment shall at 

all times be kept in good working order. In the event of 

downtime exceeding 30 days Defendants shall immediately 

obtain a backup device. Defendants shall adequately secure 

the chlorination room. 

7. The Operation and Maintenance Log for the water 

system shall be modified to include each information 

heading area contained in paragraph 11 of the C.O. A 

Maintenance Log shall be kept up to date on each major 

water plant component including but not limited to each 

well, each water storage area, each chlorinator, each high 

service pump and the auxiliary generator. Copies of these 

logs shall be submitted to the Department on the 5th of 

each month following the month for which the report is 

made. 

8 .  Defendants shall assure that the chlorine booster 

station is locked at all times. This station shall be 

- 5 -  



inspected daily and a separate Operation and Maintenance 

Log maintained on it. 

light shall be placed at the booster station and at the 

main water plant along with a clearly legible sign stating 

A loss of electrical power warning 

1tPOWER OFF-LOSS OF DISINFECTION CAPABILITY-PLEASE CONTACT 

OPERATOR AT 927-2648'!, These signs must have letters at 

least 3"  high in colors contrasting the sign's background 

color. This station shall be continuously operated so that 

an adequate chlorine residual is maintained at the west end 

of the water distribution system. 

9. Defendants shall cause the auxiliary power unit to 

be repaired so that the automatic startup switch and 

generator has 100% reliability. 

switches' electrical components shall be installed in a 

NEMA weather proof housing. Bars, screens or louvers shall 

be placed on the generator shed so that unauthorized entry 

will not occur. The generator will be operated under load 

for a least one hour each week. 

shall be started when main power to the water plant is shut 

off. 

largest high service pump and one chlorinator. 

downtime exceeding 30 days shall result in purchase of and 

stocking of spares. 

The automatic startup 

The operating sequence 

The generator shall then start and operate the 

Any 

-6- 



l o .  By July 1, 1992, Defendants shall retain an 

engineer registered in Florida to evaluate the existing 

aerator and raw water quality with respect to Hydrogen 

sulfide Content. 

using accepted engineering practices. By August 1, 1992 a 

recommendation regarding repair, replacement, modification 

or additional treatment shall be developed and submitted to 

DER in the form of a complete construction permit 

application. 

permit Defendants shall complete construction and return 

the completed aerator to service. Beginning June 1, 1992, 

Defendants shall cause to be tested (at a Department of 

Health and Rehabilitative Services Certified Drinking Water 

Laboratory) samples for Hydrogen Sulfide collected from the 

following locations: 

The existing aerator will be evaluated 

Within 60 days following issuance of the 

Each well - from the raw water tap after the well 
has been operated for 15 minutes; 

The water treatment plant prior to aeration 

not be sampled in the aerator); 

The water plant after aeration, but before 

chlorination; 

The water plant after chlorination; 

Entrance to the plantation; 

West end of the distribution system; 

(may 
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7) Last tap before the chlorine booster station 

8 )  First tap after the chlorine booster station 

9) Mid point between the water plant and State Park 

entrance. 

The sampling and testing for Hydrogen Sulfide shall be 

done every 2 weeks year round. Chain of Custody Sheets 

shall be completed on each sample point. Sample points 

shall not be changed without written permission from the 

Department. Defendant may apply for a modification to the 

sampling protocol, from biweekly to monthly upon a showing 

of a good cause. 

11. By September 1, 1992, Defendants shall complete 

Well Number three. 

12. Defendants shall retain an engineer registered in 

The engineer shall Florida to evaluate the water system. 

develop a Certified Engineering Report along with 

supporting documentation in the form of system maps, 

calculations, records of conversations with consumers and 

operator, computer generated reports and other normal 

documentation describing the condition of this water system 

and its ability to properly and adequately serve additional 

customers. Information submitted shall include a system 

wide hydraulic analysis using methodology commonly accepted 

- 8 -  



by the engineering community. It shall include flow 

conditions when the St. George Island State Park at the 

eastern end of the water system is at maximum occupancy and 

is refilling the park's water storage tanks. Also flows 

shall be estimated for future growth at the Bob Sikes Cut 

using the maximum allowable population density based on the 

most dense zoning criteria available for Franklin County. 

This hydraulic analysis of the water system shall consider 

the extreme flow conditions above resulting from a peak 

flow period. This report shall be finalized after Well 

Number 3 has been operational for at least 6 months. Data 

collection may begin before this period. 

13. A Monthly Report shall hereafter be generated by 

Defendants and submitted to DER showing the total number of 

connections, number of connections with meters installed 

and number of connections that used water during the 

previous billing cycle. This report shall be submitted so 

as to be received by DER on the 5th of every month 

beginning in May 1, 1992. Defendants shall deliver meter 

books to DER for examination upon request, within 3 

calendar days of a request for same. 

14. Defendants shall remit $4,425 to the DER by 

cashier's check immediately in payment of costs and 

-9- 
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expenses incurred in investigation and resolution of this 

matter. 

15. Defendants shall establish an escrow account for 

construction of Well Number 3 and improvements to the water 

system. Among the authorized signatures essential to the 

withdrawal of funds from said account shall be the 

Department's Northwest District Director of District 

Management or his designee. The amount of the account 

shall be no less than $75,000. This account shall be 

opened in a bank within the city limits of Tallahassee, 

Florida and shall be titled St. George Island Utilities Co. 

Ltd. Water System Improvement Account. This account will 

be in place by May 1, 1992. 

.- 16. - Defendants shall retain an engineer registered in 

Florida to develop a current and up to date water 

distribution system map. This map shall include main 

sizes, materials, locations, locations of services, fire 

hydrants, - -  flush stands and other appurtenances. . .  Valves and 

hydrants shall be numbered. Water main sections shall have 

a separate identification system, so as to clearly identify 

each section of main from a valve or hydrant. 

will be complete and submitted to DER by September 1, 1992. 

T&i.s map 
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BY October 1, 1992, each system valve shall be marked in 

the field by a clearly identifiable manner. Copies of the 

system plans shall be delivered to; DER (2 copies), PSC, 

local building officials, local utilities including but not 

limited to cable TV, electrical and telephone companies, 

fire department and Plantation Homeowners Association. 

17. Defendants shall develop and implement a written 

sampling plan establishing a procedure for all samples 

required by DER. The plan shall identify each water 

quality parameter separately, its sampling frequency, 

person to collect the sample, laboratory to test the sample 

and date the next sample is due. This sampling plan is to 

be submitted to DER before May 15, 1992. 

18. Defendants shall construct a chain link fence with 

a locked gate around the water treatment plant. 

The fence shall be 6 feet high with an angled barbed wire 

top. Construction shall be complete by July 1, 1992. 

:- Defendants shall increase elevated storage capacity - 
as follows: 

a.  Within GO days of the need being identified by the 

Department preliminary design will be finished and 

submitted to DER; 

-11- 



b. Within the 90 days following such notification 

funding will be available and obtained; 

c. Within the following 30 days design will be 

finalized and a permit application submitted to the 

Department. Should the application be incomplete, the 

applicant will furnish the requested information within 30 

days of the request. If the additional information is 

deemed by the Department to be insufficient, inadequate or 

not submitted, then no more connections shall be made to 

the water system. This includes connections that do not 

have a service meter installed at the time. Defendant will 

then within 30 days submit a statement to the Department 

regarding completing the application and providing a date 

certain when the requested information will be submitted; 

d. Within 90 days following issuance of a construction 

permit, construction will be completed. The second 

elevated water storage tank will be placed in operation 

only after the Department receives the engineer of record 

certification of completion of construction and the 

Department has issued approval to Defendants to place the 

second elevated water storage tank into service. 

e .  Failure to comply with the above provisions will 

result in the number of service connections remaining at a 

total of 911 equivalent residential connections. 
-.- 
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20. The court shall retain jurisdiction to grant such 

further relief, or to modify this partial judgment, as may 

be necessitated by environmental or public health 

exigencies. 

21. This stipulation shall not be deemed an admission 

by any party regarding the determination of penalties, 

amount and necessity of which shall be determined at a 

the 

subsequent hearing. 

FOR DEFENDANTS : 

A 

STATE OF FLORIDA DEPARTMENT 
OF ENVIRONMENTAL REGULATION, 

Plaintiff 

Assistant General Counsel 
2600 Blair Stone Road 

3836 Killearn Court 
Tallahassee, FL 32308 . - - --- & Tallahassee, FL 

32399-2400 

-13- 
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Mav 12, 1992 

-- - -  .-- 
TO: Gene Brown F.M." 
FROK: A .  Hl1 s 

- - -. - - -  
The follciwinfz is the iniormat.ion that James Vvdell reauested on 
Commercial Accounts from 1988 t o  1991. I 've  included the water 
usiwe f o r  t.he f i x t  fou r  mont.hs of 1902. The Commercial Accounts 
a re  as follows: 

- _-.. _. 
Acct, 476 v i i i a s  of S t ,  Georne 

Acct. 861 TownbomeE of St, Georne 
Acct, 479 Buccaneer Inn  T I  .. 

Acct. 536 Buccaneer I n n  1 

Ac:c:t. 466 Haunv Felican 
Acct., 474 Islander Restaurant 

Acct. 458 Hini Convenience Store 
hcxt.. 471 Sunshine, Food Stares  

-. -. . - . .. . . . .. . . .  Acct.. 495 St. George I n n  . -  

- -  - ._- - - - 
. 7he-documentat.ion over the t)astl vears i s n ' t  verv  ROO^ f o r  

determininR how manv ciishners were cauable of usinn water,  The 
follonine informot ion s h o u l d  he c lose .  

- .. SeDt 578 n/a 739 860 - 

.- .-I .1 



VILLAS OF ST.  MRGE - KCT. 476 KO ACCT. 

Vatcr Urwe 4 1988 1983 1990 1991 

Jan 
Ftb 
tlarth 
h i 1  
llar 
June 
Jul Y 
clw 
Sep t 
oc t 
kV 
Dec 

133900 
126600 
256200 
258700 
324100 
40 1000 
323400 
332.300 
119700 
204800 
179500 
105000 

145900 122200 

256200 201300 
261700 397000 
356500 154700 
2Y270-0 374600 

333700 
299500 
149" 
1 10200 

1OMOO 169800 
133500 

i6e3clo 149400 
165." 
49000 
111500 
182900 
114.m 
272200 
247000 
362800 
157400 
78000 
85300 
72500 

Year 2765200 1581300 1630900 1926201) 
&era* 230433 225900 213242 160683 

298 

1992 

100300 
81000 
125200 
51400 

358500 
83625 

133640 
1 1  4660 
136080 
230340 
24 4900 
335125 
301367 
331533 
142033 
131000 
133650 
105667 

- 

. -  

. .  

-. 

- . . - - . . . . . 

- . . - - . . . . . . 

r -1 
I 

, 

c 



TOWNHOnES OF S T .  GEORGE - RCCT. 861 OLD RCCT, 592 

Uat,er Usase -> I988 1989 1990 1991 1992 

Jan 
F& 
March 
lk r i l  
l lav 
June 
Jul Y 
lkrS 
SePt 
Oc t 
N@V 
D e C  

103tN0 
IN300 

0 
76700 
79100 
59200 
26200 
24200 

0 
0 

32m 
0 

200 188700 
16500 215600 
6100 186700 
eo00 173500 

1" 221200 
96000 234800 

lbl000 
1 6 5 2 ~ ~  
194700 
137100 

142800 2 3 3 0 0  
135900 

232700 247500 
154200 51500 
43700 262800 
37400 211600 

172500 
I68600 
131 190 
205600 
245600 
198OOO 
259000 
702rM 

Year 513900 273600 2U8.300 1978690 773400 
tiveraa 43325 33943 195692 164891 193350 

RVERFlGE 

154420 
I1 1620 
99860 

113440 
I207OO 
139650 
98797 

146767 
131700 
I67ZS 
ea700 

1.501545 - 
125373 

i a i w  



I /  

I 
I 
I 

BVCCANEER INN 11 - ACCT. 479 

Uatcr haw -) 1%8 1%9 1990 1991 1992 

OLD CICCT. 301 

Jan 28200 10700 48800 9200 5600 
F& _ _  _ _  - - 80200 19200 30300 7400 7300 

47800 22400 76400 35300 26000 
30300 29400 73200 67300 25900 

March 
kril 
Hay 
JUne 
Jul Y 
IlW - 
Sep t 
Oct 
HEV 
Dec 

Year 
Averaw 

72700 
111700 
70400 
66400 
7700 

22000 
3SM 
2500 

563100 
46950 

118200 1720  
52100 24430 

114400 
1 14400 
59500 

11 1300 
53200 82700 

2 1500 

?os200 991000 
43600 82833 

70.100 
139300 
113soo 
11300 
50700 
37700 
81 900 
23600 

648600 61800 
54050 16200 

AVERME 

20500 
28880 
41530 
45340 
69600 

136975 
99433 
70700 

. .  

.- 

- . .. 

39300 
57600 
55325 
15867 

680600 - -  -- 
56708 



BUCCANEER INN I - ACCT, 536 & 10000536 
(OLD ACCT. 4 LARGE SIDELARGE SIMSMLL SIDESMALL SIDE 
Yater Usaw -> 1991 1992 1991 1992 

Jan 2200 71700 
500 49400 

tlarch 3600 102600 
Cbril 5800 102300 
Hat 
June 
July 
c l v c l .  
SeP t 
O c t  
NOV 
D e e  

F& . ._ 

2000 
e00 

l!M 
b5000 

Year 
Averaae 

12100 46100 326000 
3025 23050 81500 

AMRAGE 

36950 
24950 -..- 
53100 
54050 

Em 
ERR 
ERR 
ERR -.-.- 

ERR 
ERR 

1550 .. 
22900 

ERR - -  
ERR 

.. .. 



S T .  GEORGE INN - ACCT. 495 

Jan 
Feb 
larch 
April 
May 
June 
Jul Y 
ckrs 
See t 
Oc 1. 
Nov 
Dec 

32400 61900 
35900 39300 
46700 32000 
54300 27400 
909w 28400 
8120 1 9 "  
58200 
53400 
306\M 
58810 
5.5600 0 
39206 

Year 643800 208000 
fiverase 53650 23714 

MD KCT. 315 

1390 1991 1992 

0 
200 

13700 
11800 
1 om 
22100 
18000 
53400 
39000 
35900 
48OM 
43200 

33700 4 1 400 
Be00 32800 
35400 53300 
26900 69800 
48600 
66620 
33170 
49300 
63800 
64700 
44600 
27300 

FIVEM 

33880 
25800 
36220 
38160 
44700 
47230 
3457 
64033 
44467 
46467 
37050 
38567 

485030 
404 19 

. 

- 

. .. 



.- .. . 

WPY PELICAN - ACCT. 466 MD ACCT. 286 

Mater Usspc 4 1988 1939 1990 1991 1992 

Jan 13030 18260 14400 
F& 19710 26690 13900 
larch 32620 0 195900 
M i l  37840 11200 21700 
Rar 34070 25100 1300 
June 46950 15200 18400 

12100 
2790000 
10300 
3300 

750!1 10700 
5700 

Jul Y 
h 
Sev t 
Oct 
rtEV 
Dec 

Year 
Averaw 

20370 
53030 
27760 
11270 
19820 
17070 

333440 1 
27787 

. - . . . . . - 

11700 14100 
11200 14200 
22900 14300 
23360 l4W 
18060 
22970 
15560 
1 5 m  
16600 
12600 
12500 
12700 

3950 607600 136250 66600 
6279 50633 16354 14150 

FIVERCIGE 

14238 
15719 
35112 
37682 
22391 
25855 
161 10 

1 15943 
18220 
1 1057 

. 15130 
11823 ' 

39372 
28281 

. .- . . . . 

. 

.. . 

.. - 

- - 



SSLAMHR RESTAURANT - ACCT. 474 

1 0  

, .  
I ,  

I. 

.1 

7 

1 

1 

1 

1 
1 

1 

11 

f 

1 

1 

1 

f 

1 

1 

1 

1 

1 

1 

1 

1 

1 

H0Y 
June 
Jul Y 
Clw 
Sev t 
oc 1 0  

k V  
Dec 

Year 

‘ 1  
I 

Jan 63100 23000 
F c b  . 50500 35900 
Harch 45500 23.300 
Fbril 34600 36300 

46900 
45500 51300 
3” 
52400 
19300 
28200 
25100 151w 
17300 

467900 383700 
38932 54814 

OLD C\CCT. 295 

1990 1991 1992 

4700 
4410 
6790 
6100 
4500 
4500 
3200 
3100 
1 So0 
1400 
1400 
500 

1100 43200 
15400 36.W 
51860 36OOO 
46030 35000 
49490 
55600 
57230 
49900 
50700 
34600 
40200 
24400 

42100 476470 150500 
3508 39706 37625 

AMRM 

28220 
288502 
33890 
31726 
37423 
3937s 
33 130 
35100 - 
24033 
21400 
56650 
14067 

_ .  

381516 
31793 

- 

- _ _ _ _  

- . . . . . . . 

- -. - -. . . . - ___ 

- - - . . .. - . . . _. 

-- - 

- . _-_ . . . - - 

. .  

. 

. . . . . . . . 

. .  
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r l  

I 
I 

I 

' I  

I 
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HINI CONVENIENCE STORE - N X T .  468 
(MD FlCCT. # 
Uater Usaqe -} l?M 1989 1990 1991 1392 

ClCD CICCT. 289 

Jan 
Feb 
llarch 
b r i t  
Hay 
Jw 
Jul Y 
clw 
SePt 
oc t. 
Nov 
D e C  

37500 
3000 
33700 
33400 
5%@0 
85200 
44400 
45500 
176@0 
23800 
2 1 400 
20600 

25000 53900 
31200 47300 
30600 11900 
34900 4 3 m  

41600 62100 
5 4 3 0  
55100 
46500 
73200 

22400 74100 
96600 

MOO a7600 

38800 65000 
28000 31700 
39000 46100 
44020 13900 
26@40 
34900 
42530 
53300 
81800 
35000 
35600 
19900 

Year 448700 225400 685300 479590 162700 
Averase 37392 32200 57158 39966 40675 

AVERM 

44640 
34640 
38260 
35261 
37735 
55925 
47077 
613M 
48633 44m 
38375 
45700 

521549 
43462 

- -. 

_. 

-- 

. .. - 

- 

.. . .. . - . . .. - 



SVWINE FOCI0 STORES - LICCT. 471 
(ND A N T .  # 
Wer U5aw -) l?W 1989 l?W 1991 1992 

MD ACCT. 292 

Jan 
Ftb 
March 
April 
l a y  
JUne 
Julv 
h a  
SeP t 
O c t  
k V  
Dec 

3140 
4540 
6130 
7620 
6530 
10430 
6010 
8400 
13x0 
4120 
18770 
2 1260 

13940 . 6400 
6440 6530 
10490 1940 
6190 5270 
7410 165% 
21030 20080 

3540 
0 
0 
10 

10530 9390 
3260 

23500 11000 
36400 1m 
32500 11800 
18110 15406 
24950 
33330 
62750 
47900 
68000 
53300 
7000 
6400 

Year 110310 76090 78950 420740 50200 
Averaoe 9193 10870 6579 35062 12550 

AVERME 

11596 
13182 
12572 
10518 
13855 

26 100 
18767 
27 120 
19143 
11435 
12307 

197465 
16455 

22868 

~- - 

. 

- -  

._ . .  



~ 

State Park - Account 11593 
. -  - __-__ -- ---- A _ s s l - -  - - 
later Usage -) 1988 1989 1990 1991 AVERAGE OIfFENCE LET 

Feb 2945006548003o85O054800 328150 273350 w , 4 9  

- Aril - -  - - - - X # Q 0 4 3 W - $ R W ~  -41 - 
kY 0 843400 762200 242100 461925 219825 $367.11 
JUne 697300 939200 933400 295700 716400 420700 $702.57 

4 l v  - -  --"w-Lw&-s% 
ckts 5 1 8 0 0 ~  360000 30533 %oo.oo 

51800 461800 "0 238857 $0.00 sept 
- -0c t 

NOV 569200 728600 161000 7oooO 382200 221200 136940 
l ) cC 543300 442300 20900 MOO0 264125 243225 W , 1 9  

bV6. VS, 

- ~ - -  

hreh 656600 341300 W 107600 38162s 277025 ~ 2 . 6 3  

-___ - 

---a --a -- -%69?5-44&975 4410-78 -- - - 

Year 6170300 7218100 1131100 1955300 #3&976#0 $4,970 I 75 I- 514192 6001508 413110 162992 
. . . .  .. 

__ . . . . . . . . . . . . . .  -.- ............ - - - . -_ -- - . .- - -- - _- 

.. ---- -- - - ............. . . . . . .  

- - ...... - . .  - __ .... 



EXHIBIT 4 

YEAR 

1988 

1989 

*1991 

FLOW HISTORY 
MAXIMUM DEMAND MONTHS 

MONTH 

MAY 

JULY 

SEPT 

MAY 

JULY 

SEPT 

MAY 

JULY 

SEPT 

- 
NO. OF 
CUSTOMERS 

569 

6 1 7  

5 7 8  

6 9 1  

6 9 1  

6 9 1  

8 5 0  

8 5 4  

8 6 0  

ADF MDF 
(MGD 1 (MGD 1 

. 2 6 5  

. 3 4 5  

. 2 6 7  

. 2 2 8  

. 3 1 2  

. 2 4 9  

. 2 3 5  

. 2 8 9  

. 2 0 7  

. 5 1 7  

. 3 9 9  

. 4 2 4  

* 1990 Data not used due to missing and/or unreliable data, 
as p e r  conversations with Utility personnel. 
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(!4/3Oj?: 

FIELD #! 
RATE 
CI:!DF: 

E l  
Fil 
R t  
R 1 
E l  % 
Fil 
R 1  
Fil 
Rl% 
Fil 
E! 
R1  
Rl 
Fii 
R I  
H1 
R I  
F; 1 
R 1 
F:! 
R !  
81 
R 1 
Fil 
R ! 
:: 1 
R 1  
R1 
R l  
R l  
R t  
R i  
R l  
F'1 
61% 
R 1  
Rl 
R 1  
F: 1 
R l  
R l  
Fii 
h! 
R l  
R l  
F\;1 
R1 
91 
R I  
Rl 

"J:l'l'.+.Tl"f'f"' 
t ............ t 
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EXIST 300.000 GAL. GROLJUO STORAGE TANK 

EXIST. 150.000 GAL. ELEVATED TAJK 

EXIST, PUMP 

EXHIBIT  6 A  

OlSTRlBUTlON SYSTEM KEY MA? 
ST. GEORGE I S L A N C  WATER 3 Y S T E M  

. .  

I 



EXHIBIT 7 

ERU DEMAND CALCULATIONS 
SELECTED MONTHS - 1991 

ADF MDF ADF/CONN MDF/CONN 
MONTH ( M G D  1 ( MGD 1 gpd gpd 

JANUARY .155 .335 180 390 

JULY .289 .424 336 493 

SEPTEMBER ,207 .361 240 419 

277 NOVEMBER .160 .239 

AVERAGE .203 .340 235 350 

- 1 8 7  - 

SOURCE: Flows FDER Monthly Operating Reports 

Approximate Number of Connections = 860 ( S e e  EXHIBIT 3). 

ERU Demand Average (ADF + M D F )  = 2 3 5  + 350/2 = 292 gpd. 

ERU Demand shall be 300 gpd to account for variable 

seasonal flows. 
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EXHIBIT 9 
COVIMSTON PROPERTIES DEVELOPMENT 

ERU CALCULATION 

1ST YEAR 

A.  Dry Storage Building - 
2 @ 400 gpd = 800 gpd 

B. 14 Resident Units - 
14 @ 300 gpd = 4,200 gpd 

2 N D  YEAR 

A. 12 Unit Resident (Herron Property) - 
12 @ 300 gpd = 3,600 gpd 

6 .  36 Units on Beach (Condos.) - 
36  @ 300 gpd = 10,800 gpd 

3RD YEAR 

A .  Marina: 75 Slips @ 4 0  gpd = 3,000 gpd 

B. 60 Resident Units: 6 0  @ 300 gpd = 18,000 gpd 

4TH/5TH YEAR 

A. Shops, Rest., Oyster Bar - 

22,000 S.F. @ 0 . 5  gal/day/S.F. = 11,000 gpd 

B. 36 Boatel Units - 

36 @ 150 gal/rm/day = 5,400 gpd 

5TH/6TH YEAR 

A. 100 Resid. Units (Condos.) - 

100 @ 300 = 30,000 gpd 

86,800 gpd 

Divided By: 300 

Total No. of ERU's = 289 ERU 





.,J 

._ 

SI. 6EOR6€ ISLANO YAlER OlSlRlEUIlON SVSIEH 
EIISTIN6 fLOYS 
BOTH PUHFS Off 
AVERAGE DAILY FLOY YIlH EllSllYf LLEVAlED TANK ON LINE 

; (--------------------- 
: Pipe UpNode Onyode 

47 : 106 105 106 
48 : 107 106 107 
49 I 108 107 108 
50 : 109 105 109 
51 : 110 109 110 
52 : 111 110 111 
53 : 112 I l l  112 
54 : 113 111 I13 
55 : I14 110 I14 
56 : I15 114 I15 
57 : I16 115 I16 
58 : 117 I16 I17 
59 : 118 115 118 
60 I 119 118 119 
61 I 120 119 120 
62 : 121 120 121 
63 : 122 121 122 
64 : 123 119 123 
65 : 124 123 124 
66 125 124 125 
67 : 126 125 126 
68 I I27 126 I27 
69 : 128 127 128 
70 : 129 128 129 
71 I 130 129 130 
72 I 131 130 I31 
73 I 132 131 132 

Seq) : 

74 
75 
76 

I 133 132 133 
; 134 133 134 
I 135 134 135 

77 136 135 136 
78 I 137 136 137 
79 : 138 137 138 

81 I I40 139 I40 
82 : 141 I40 141 
83 142 141 I42 
84 : 143 142 143 
E5 : 144 143 144 
E6 : I45 144 145 
87 : 146 145 I46 

BY I48 147 I48 
90 : 149 148 149 
91 : 150 149 150 
92 : 151 150 151 

80 : 139 138 139 

ea : I47 146 I47 

PIPE I A I E  
)(-- input ___-________________  

Lenqtb Oiirrtrr Rouqhnns 

900.00 6.00 120.00 
630.00 8.00 120.00 
570.00 2.00 120.00 
1174.00 8.00 120.00 
1174.00 8.00 120.00 
900.00 6.00 120.00 
360.00 8.00 120.00 
860.00 8.00 120.00 
983.00 8.00 120.00 
1154.00 8.00 120.00 
790.00 6.00 120.00 
350.00 6.00 120.00 
ll77.00 8.00 120.00 
1222.00 8.00 120.00 
800.00 6.00 120.00 
840.00 6.00 120.00 
600.00 6.00 120.00 
1250.00 8.00 110.00 
1170.00 8.00 120.00 
1150.00 8.00 120.00 
920.00 8.00 120.00 
978.00 8.00 120.00 
1323.00 8.00 120.00 
1150.00 8.00 120.00 
805.00 8.00 120.00 
3450.00 8.00 120.00 
1035.00 8.00 120.00 

It i n  

1150.00 
690.00 
690.00 
1322.00 
1265.00 

920.00 
I 150.00 
690.00 
690.00 
402. BO 
460.UO 
460.W 
633.00 
m o o  
460.00 
633.00 

1 1 5 0 . ~ 0  
148.UU 

a63.00 

9.00 
8.00 
8.00 
8.00 
8. 00 
8.00 
8.00 

8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.UU 
d.00 
E.U0 

8.00 

L20.00 
ilo.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
120.00 
110.00 
120.00 
120.00 
120.00 
1zo.uu 
I!0.UU 
IZ6.UO 
110.00 
liU.UO 

OEMND 

)(-["put-) ; (---------- Input -------- output ----------- 
flou Veloci ty  HcaaLoss Status : M i  Eltratron 

51.19 0.58 0.32 : 105 6.00 
I 106 6.00 50.98 0.33 0.05 

4.41 0.45 0.46 I 107 6.00 
94.97 0.61 0.32 I 108 6.00 
90.98 0.58 0.30 ; 109 6.00 

-30.61 -0.35 0.12 I 110 6.00 
-43.21 -0.28 0.02 : 111 6.00 
6.51 0.04 0.00 I 112 6.00 

116.97 0.75 0.40 : 113 6.00 
112.77 0.72 0.44 : I14 6.00 

4.62 0.05 0.00 : 115 6.00 
4.62 0.05 0.00 I16 6.00 

102.27 0.65 0.37 : 117 6.00 
96.81 0.62 0.35 t 118 6.00 
5.88 0.07 0.01 : 119 6.00 
3.78 0.04 0.00 : 120 6.00 
3.15 0.04 0.00 : 121 6.00 

86.73 0.55 0.29 I 122 6.00 
75.81 0.48 . 0.21 I 123 6.00 
72.03 0.46 0.19 : 124 6.00 
68.67 0.44 0.14 I 125 6.00 
66.15 0.42 0.14 : 126 6.00 

: 127 6.00 63.84 0.41 0.17 
58.59 0.37 0.13 , : 128 6.00 
56.49 0.36 0.08 : 129 6.00 
56.07 0.36 0.36 : 130 6.00 

: 131 6.00 

US 9pr W r r c  It Opn : ft 

51.87 0.33 0.09 
49.77 0.32 0.10 
+7.67 0.30 0.05 
47.25 0.30 0.05 
44.73 0.29 0.09 
41.79 0.27 0.08 
38.43 0.25 0.04 
34.23 0.22 0.04 
3.82 0.19 0.04 
26.67 0.17 0.02 
23.31 0.15 0.01 

22.47 0.14 0.01 
15.96 0.10 0.00 
15.54 0.10 0.01 
15.12 0.10 0.00 
11.13 0.07 0.00 
10.71 0.07 0.00 
7.n 0.05 0.uo 
7.35 0.05 0.00 

22.89 0.15 0.01 

: 132 6.00 
: 133 6.00 
: 134 6.00 
: 135 6.00 
: 136 6.00 
I 137 6.00 
: 138 6.00 
: 139 6.00 
: 140 6.00 
: 141 6.00 
: 142 6.00 
: 143 6.00 
: I44 6.UO 
: 145 6.00 
: 146 6.30 
: 141 6.00 
: I48 6.00 
: 149 6.00 
: I 5 U  L O U  

2 OF 3 
0.21 qpdER11 

YOY 1AN.E 
--------- )<--- Output ----) 

Dnrnd Prnwri W 
U3 gpa psi ft 
6.30 45.33 110.72 
0.21 45.19 110.40 
0.00 45.11 110.34 
4.41 44.91 189.89 
3.99 45.19 110.40 
4.62 45.06 llO.10 
6.09 45.12 110.22 
3.36 45.13 110.24 
6.51 45.12 110.22 
4.20 44.89 109.70 
5.88 44.70 109.26 
0.00 44.70 109.26 
4.62 44.70 109.26 
5.46 44.54 108.89 
4.20 44.39 108.54 
2.10 44.39 108.54 
0.63 44.39 108.54 
3.15 44.39 108.53 
6.09 44.26 108.25 
3.78 44.17 108.04 
3.36 44.09 107.85 
2.52 44.03 101.71 
2.31 43.91 107.Sl 
5.25 43.90 101.40 
2.10 43.84 101.27 
0.42 43.80 101.19 
4.20 43.65 106.83 
2.10 43.61 106.73 - .  

2.10 43.57 106.64 
0.42 43.54 106.59 
2.52 43.52 106.53 
2.94 43.48 106.44 
3.36 43.45 106.37 
4.20 43.43 106.32 
1.41 43.11 106.28 
3.15 43.40 106.25 
3.36 43.39 106.23 
0.42 43.38 106.22 
0.42 43.3 106.21 
6.51 43.38 106.20 
0.42 43.37 lUt.19 
0.42 43.37 106.19 
3.99 43.37 106.19 
0.42 43.37 1U6.18 
2.94 43.37 106.1s 
0.42 1J.37 106.18 

W 

. .. . _.  . - 
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I )  
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3 

3 

3 

J 

3 

3 

J 

J 
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SI. 6EORU ISwlO YAIER DISTRIBUIIW SVSIEN 
EIISTIWG f lWS 
WIH P U I H  OFF 
AVER&€ DAILY fW YlTH EIISTIYG ELEVAIED TANK ON LINE 

; (------- 
: Pip8 up- h h d 0  

*# I 
93 : 152 IS1 152 
94 I IS3 IS2 IS3 
9S I IS4 IS3 IS4 
% I ISS I54 155 
97 : IS6 ISS 1% 
99 I IS7 IS6 IS7 
99 I IS8 I23 I s 4  
I00 : 15) 158 IS¶ 
101 I 401 IS 19 
102 : 402 18 21 
103 I 403 I4 37 
104 : 404 20 40 
105 : 405 41 104 
106 I 406 107 112 
107 : 500 500 0 
108 : 501 501 0 

PIPE T A U  
Input ------------)<--. 

Lmqtb liurtrr Raqbnar 

288.00 8.00 120.00 
690.00 8.00 120.00 
403.06 8.00 120.00 
403.00 8.00 120.00 
690.00 8.00 120.00 
460.00 8.00 120.00 

1220.00 6.00 120.00 
1210.00 8.00 120.00 
990.00 4.00 120.00 
(00.00 6.00 120.00 
400.00 6.00 120.00 
960.00 6.00 120.00 
1358.00 8.00 120.00 

2.00 12.00 120.00 
2.00 12.00 120.00 

It  in 

320.00 6.00 120.00 

"0 

I 

)(-Input-) : (------ Input -I-- Output ----------- 

US gpa l t l s rc  It  Opm : It 
flou Velocity Herdlosr Status : Wodr Elewtiao 

6.72 0.04 0.00 : 151 6.00 
6.30 0.04 0.00 : 152 6.00 
6.09 0.04 0.00 ! 153 6.00 
5.88 0.04 0.00 : 154 6.00 
5.46 0.03 0.00 I I55 6.00 

: 156 6.00 5.25 0.03 0.00 
; 157 6.00 4.83 0.05 0.00 

1.47 0.02 0.00 I 158 6.00 
: 159 6.00 49.44 0.32 0.10 

4.65 0.12 0.03 : 500 6.00 
b.96 0.08 0.00 : 501 6.00 
1.13 0.01 0.00 
18.50 0.21 0.05 
46.57 0.30 0.10 
0.00 0.00 0.00 
0.00 0.00 0.00 

3 w 3  
0.21 9palLllll 

wo# T A U  
)(-- Output -) 

Ocnand Pressure IUX 
us gpn prl It  
0.63 43.37 106.11 
0.42 43.37 106.17 
0.21 43.37 106.17 
0.21 43.36 101.17 
0.42 43.36 106.11 
0.21 43.36 106.17 
5.25 43.36 106.17 
3.36 44.26 IOE.25 
1.41 44.26 108.25 

45.65 111.45 
45.6s 111.45 

265.44 43.36 



4 

4 

r) 

r) 

e 

a 

* 
* 

J 

, 
(----- __ --___ 

: Pipe UpWr W r  
seq6 : 

I : 1 101 I 
2 :  2 I 2  
3 :  3 2 3 
4 :  4 3 4 
5 :  s 2 s 
6 :  6 S 6 
7 ;  7 6 1 

9 :  9 8 9 
10 : IO 9 IO 
11 : I1  IO 11 
I2 : 12 I I  12 
13 I 13 12 13 
14 ; I4 13 14 
I5 I 15 I4 I5 
16 i 16 15 I6 
I1 : I7 16 I1 

19 : 19 18 19 
20 : 20 19 20 
21 : 21 20 21 
22 : 22 20 22 
23 : 23 22 23 
24 ; 24 23 24 
25 : 25 24 25 
26 26 25 26 
27 : 27 26 27 

29 : 29 28 29 
30 : 30 29 30 
31 : 31 5 31 
32 : 32 31 32 
33 : 33 32 33 
31 ; 34 11 34 
35 ; 35 34 35 
36 36 35 36 
37 : 37 16 31 
38 : 18 37 38 
39 : 39 38 39 
40 : 40 39 40 
4 1  : 41 5 4 1  
42 : 101 0 101 
43 : 102 101 102 
44 : 103 1 103 
45 : IO4 I03 104 
46 : 105 103 105 

8 :  e 7 

18 : in 17 in 

2e : 28 27 2e 

PIPE T A U  
Input -----)(-- 

Lmyth Dimetar Pacyhnas 
It I O  

140.00 12.00 120.00 

330.00 4.00 120.00 
185.00 4.00 120.00 

21.00 8.00 120.00 
500.00 8.00 120.00 
450.00 8.00 I20.00 
440.00 8.00 120.00 
535.00 8.00 120.00 

1010.00 8.00 120.00 
1185.00 8.00 120.00 
1200.00 8.00 120.00 

330.00 6.00 120.00 
430.00 4.00 120.00 
710.00 4.00 120.00 
330.00 6.00 120.00 

550.00 2.00 120.00 
2000.00 6.00 120.00 
1400.00 6.00 120.00 
850.00 6.00 120.00 

1150.00 6.00 120.00 
1150.00 6.00 120.00 
2000.00 6.00 120.00 
1300.00 6.00 120.00 
500.00 6.00 120.00 

2600.00 6.00 120.00 
500.00 6.00 120.00 
450.00 6.00 120.00 
140.00 6.01) 120.00 
400.00 6.uO IZO.00 
1070.00 2.00 120.00 
1185.UO 2.00 120.00 
1;00.0u 2.00 I20.0U 
l.'2U.00 2.uu 120.00 
I.'I0.60 2.00 12U.UO 
12lO.00 2.u0 lZO.00 
150.00 6.00 120.00 
10.00 12.00 120.00 

300.00 8.00 120.00 
600.00 8 . ~ 0  120.00 
400.00 6.00 IZO.OO 
510.00 8.00 110.00 

500.00 1.00 120.00 

ia0.00 8.00 1~0.00 

iieo.00 1.00 120.00 

1220.00 8.00 120.00 

1210.00 8.00 i2o.00 

I 
Output ------ )(-loput-, : (---- Input ---- 

Flw Velocity HeabLoss Status : Me Elevation 

884.80 2.51 0.31 : 0 6.00 
406.05 2.59 2.03 I 6.00 

ie.20 0.46 0.12 : 2 6.00 
11.20 0.29 0.03 : 3 6.00 

382.95 2.44 0.65 : 4 6.00 
308.70 1.97 0.49 : 5 6 . 1  
303.10 1.93 1.18 : 6 6.00 
299.60 1.91 1.04 I 7 6.00 
292.60 1.87 0.97 : 8 6.00 
2 ~ . 3 0  1.83 1.26 : 9 6.00 
281.40 1.80 2.43 : IO 6.00 
z5J.16 1.63 1.84 : I I  6.00 
240.46 1.54 1.82 : I2 6.00 
229.96 1.41 1.70 : I3 6.00 

: I4 6.00 201.10 1.28 1.35 
20.47 0.32 0.04 15 6.00 
28.41 0.73 0.31 I 16 6.00 
24.91 0.64 0.52 I 17 6.00 
10.93 0.12 0.01 : 18 6.00 

170.97 1.09 0.99 : 19 6.00 
-6.13 -0.65 0.86 : 20 6.00 

164.50 1.87 6.18 I 21 6.00 
: 22 6.00 154.00 1.75 3.83 

149.10 1.69 2.19 : 23 6.00 
142.10 1.61 2.71 : 24 6.00 
130.90 1.49 2.33 I 25 6.00 
127.40 1.45 3.85 : 26 6.00 
121.10 1.37 2.28 : 27 6.00 
114.10 1.29 0.78 ; 28 6.00 
32.90 0.37 0.41 : 29 6.00 
11.20 0.13 0.01 : 30 6.00 
11.20 0.13 0.01 : 31 6.00 

: 32 6.00 10.50 0.12 0.01 
12.24 0.14 0.01 : 33 6.00 

: 34 6.00 12.24 1.25 5.67 
3.84 0.39 0.73 : 35 6.00 

: 36 6.00 -4.56 -u.47 1.02 
: 37 6.00 8.90 u.91 3.58 

2.60 0.27 8.26 : 38 6.00 
-3.10 -0.38 0.70 : 39 6.00 

: 40 6.00 61.05 0.72 0.08 
: 4 1  6.00 1192.19 3.38 0.04 

307.69 1.56 0.73 : IUI 6.00 
418.75 1.06 3.30 ; 102 7.00 
-31.55 -0.36 0.06 : 103 6.00 
508.20 3.24 3.13 : 104 6.00 

US qpm ftlscc It Opr  : lt 

UE r m  
x--- Output ---) 

D e w 4  Prrssrri Ml 
us 9pa PSI ft 

0.00 46.22 112.71 

4.90 a i e  110.31 
0.00 46.06 112.39 

7.00 45.13 110.24 
11.20 45.11 110.21 
0.00 44.90 109.71 
5.60 44.69 109.22 

7.00 43.72 107.00 
6.30 43.30 11.03 
4.90 42.76 104.11 

14.00 41.71 102.34 
14.70 40.91 I00.51 
10.50 40.12 98.68 
5.60 39.39 96.99 

0.00 38.79 95.60 

3.50 38.40 94.71 
6.30 38.40 94.70 
9.10 17.97 93.71 
4.20 38.34 94.57 

10.50 35.30 87.53 
4.90 33.64 83.70 
7.00 32.69 81.52 

3.50 30.51 76.48 

7.00 27.86 70.15 
81.20 27.52 69.57 
32.90 27.34 69.16 

0.00 44.69 109.10 
0.70 44.89 109.63 

10.56 44.88 109.68 
0.00 41.70 102.33 
8.4U 39.25 96.66 

'1.80 19.31 36.95 
6.20 37.82 93.37 
6.10 37.67 93.01 
0.00 37.97 93.71 
1.40 44.86 109.63 
0.06 -46.20 112.73 
O.bd 45.45 112.uo 
2.10 44.63 109.09 

30.10 4 4 . t 5  109.15 

3.50 44.17 1011.04 

6.30 3e.80 95.64 

3.50 3e.63 95.23 

11.20 31.52 7e.ei 

6.30 211.84 72.63 

B.UI 311.33 95.93 



4 

r) 

SI. Maw ISUYD MATER nisiuiaurtom SVSTEII 
EIlSTlHS F L W S  
BOIH PWS ON 
PW HOUI(LY FLOU UIW EIlSTIP ELEYIlED 1MK OY LlL 

3 0 f 3  
DEIWO 0.1 g p m / E I  

: Pipe UpWr OnWr 

93 : 152 IS1 152 
94 : 153 152 I S 3  
95 : IS4 153 154 
% ! ISS IS4 1% 
97 : 1% 1s 1s 
9% : 157 156 157 
99 I 13 I23 151 

100 : 159 1SE 1 3  
101 I 401 IS 1) 
102 : 402 18 21 
103 I 403 14 37 
104 : 404 20 (0 
105 I 405 41 104 
106 : 406 107 112 
101 : 500 500 0 
108 I 501 501 0 

Eql : 0 

- e  

a 

, a  

a 

e 

L q t k  fiimtrr Rougbnrrs 

288.00 8.00 120.00 
690.00 1.00 120.00 
403.00 8.00 120.00 
403.00 8.00 120.00 
690.00 1.00 120.00 
40.00 8.00 120.00 
3 2 0 . 1  6.00 120.00 
1220.00 6.00 120.00 
1210.00 8.00 120.00 
990.00 4.00 120.00 
400.00 6.00 120.00 
400.1  b.00 120.00 
960.00 6.00 120.00 
1358.00 8.00 120.00 

2.00 12.00 120.00 
2.00 12.00 120.00 

tt i n  
Flou Velocity HradLoss Status 

22.40 0.14 0.01 
21.00 0.13 0.01 
20.30 0.13 0.01 
19.60 0.13 0.01 
18.20 0.12 0.01 
11.50 0.11 0.01 
16.10 0.18 0.01 
4.90 0.06 0.01 

166.34 1.06 0.94 
10.53 0.21 0.14 
23.26 0.26 0.03 

3.10 0.04 0.00 

155.24 0.99 0.93 
341.11 0.97 0.00 

us P P I  f t / S K  ft OpM 

61.6s 0.70 0.411 

IIR.JZ 2.42 0.00 

; )Id0 Elevation 
I t  

151 6.00 
: I52 6.00 
: 153 6.00 
I 154 6.00 
t 155 6.00 
: 156 6.00 
: I57 6.00 
: 158 6.00 
; 159 6.00 
: 500 6.00 
: 501 6.00 

Lmlnd Prrsarr 
us P P I  PSI  

2.10 24.33 
1.40 21.99 
0.70 24.98 
0.10 24.98 
1.40 24.90 
0.10 24.91 

11.50 24.97 
11.20 33.34 
4.90 33.34 

46.22 
46.22 

la. 
It 

63.73 
63.12 
63.71 
63.71 
s3.70 
M.69 
63.69 
83.02 
83.02 
112.17 
112.77 

a 

a 

e 

a 
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berdnd Pressure Hdl 



SI. 6EOR6E lSLAllD UlER DlSTRlBUllOY SYSTEN 
LIISTING FLOWS 

PEM HMllKl FLW Yl lH  EIISIIYG ELEVATED IWY Off LINE 
lam PUWS ow 

; (  ____-________ 
I Pipe NWr DnWe 

Seqa : 
93 : 152 IS1 IS2 
94 I 153 152 IS3 
95 I IS4 IS3 154 
I : IS5 IS4 ISS 
97 : 1% ISS Is6 
98 : IS7 1% IS7 
99 : IS8 123 13 
I00 : I59 1st IS¶ 
101 I 401 IS I9 
102 : 402 18 21 
103 I 403 14 37 
104 I 404 20 40 
105 : 405 41 104 
106 I 406 107 112 
107 : 500 500 0 
108 : 501 501 0 

PIPE TADLE 
X-- Input -------__ 

LM(tb Biurtor Ra@Mrt 

2B8.00 8.00 120.00 
690.00 1.00 120.00 
403.00 8.06 I 2 O . I  
403.00 0.00 120.00 
690.00 8.00 120.06 
460.00 8.00 I20.06 
320.00 6.00 120.00 
1220.00 1.00 120.00 

990.00 4.00 120.00 
400.00 6.00 120.06 
400.00 6.00 120.00 
960.00 6.00 120.00 
l3JB.00 8.00 120.00 

2.00 12.00 120.00 
2.00 12.00 120.00 

It  in 

1210.00 8.00 120.00 

)(-Input-) ; (---------- Input - .------ output ----------- 
flou Velocity HcadLosr Status I Yodr Elevation 

US 9pm I t l sec  It  Opw I I t  
22.40 0.14 0.01 : 151 b.00 
21.00 0.13 0.01 : 152 6.00 
20.30 0.13 0.01 I 153 6.00 
19.60 0.13 0.01 I I54 6.00 
18.20 0.12 0.01 : 15s 6.00 
17.50 0.11 0.01 : 156 6.00 
16.10 0.18 0.01 : 157 6.00 
4.90 0.06 0.01 I 158 6.00 

164.80 1.05 0.92 : 159 b.00 
1S.52 0.40 0.28 I 500 6.00 
23.20 0.26 0.03 : 501 6.00 
3.76 0.04 0.00 

61.65 0.70 0.48 
155.25 0.99 0.93 
190.87 0.54 0.00 
693.93 1.97 0.00 

MDE TAKE 

D e "  Prnuur N 

2.10 52.51 127.33 
1.40 52.52 127.33 
0.70 52.52 121.31 
0.70 52.51 127.31 
1.40 52.51 127.30 
0.70 52.51 127.29 

17.50 52.51 121.29 
11.20 60.88 146.62 

13.15 176.35 
13.7s 176.36 

--------)(----- output ----) 

us gpa ps1 It 

4.90 60.m i u z  

884.80 52.51 

I" . ."* .".a ,".I >.Y..,V Y . . I " , - " . " "  A , . l . > "  r. , ,  ... Y , ,"I U."" _ . . * I  _,..a .<*..J 
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: i l p e  UpNoOe DnNode Length Giireter ltougliness : Noae E1evitr"n 
I t  

5 . W  

t .bJ 

b." 

a.o,J 

i . J i l  

t.uu 
b. ulJ 

c.u,j 
t . C Y  

t." 

b. dU 
t. VU 
G.W 
6.uu 

G.dU 

C..J'l 

Omdl1 

t . U U  

G.bI) 

0 . U 0  

c.uu 
i.uo 
b.\iJ 
6.00 
t.JU 
6.u~) 
U.Ub 

t,.l;" 

G.LJ 

6 . 3 0  
t .dU 

r.lJl) 

0.uu 
G.UV 

G.OU 

t . u o  
t. CJ 

t.UJ 

b.UU 

t .UU 
b.UU 

G . W l  

b.UU 

i . L , J  

L O U  

6.uU 
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tt us yp1 
b.Ju :.:a 
t.w 2.64 
t.UU 5 .  'fb 
b.kb .b..id 

t.uu 4.t; 
t.IJIJ 3.36 
t . U O  IUl. 24 
t.uu i;.at 
i. b(r 1. J i  
6.WU 1,. dl )  

t. .J?1 0.JU 

L.UU 

t . d J  

6.UV 










