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Introduction

The Franklin County Water District is a Water and Conservation Reclamation District, created in
1965, to provide a water supply for the Franklin County area. The District’s boundaries are
coterminous with those of Franklin County. The District, together with the Texas Water
Development Board, financed and constructed Lake Cypress Springs and the Franklin County
Dam. These same entities are now cooperating in the development of this wastewater plan.

The lake is located in Franklin County in northeast Texas, south of Interstate 30. The nearest
incorporated areas are the cities of Mt. Vernon and Winnsboro. Lake Cypress Springs is located
on Big Cypress Creek, near the headwaters of the Cypress Basin.

Cypress Springs was authorized for construction in 1966, and impoundment began in 1970. The
reservoir capacity at normal elevation is 72,800 acre-feet at 378.0 feet above MSL, with a
surface area of 3400 acres. At the emergency spillway crest elevation of 385.0, the reservoir

covers 4500 acres and impounds 100,4
square miles. The dam is 5230 feet in length, with a maximum

Today, Cypress Springs is utilized heavily as a recreational resource, and serves as the raw water
supply for the cities of Winnsboro and Mt. Vernon,
Corporation, and the M & W Recreational Facility (a

wholesale customers is as follows:

(00 acre-feet. The res

ervoir has a drainage area of 75
height of 74 feet.

the Cypress Springs Water Supply
golf course). Information on these

1998 Persons 1998 Contract Contract 1999 Actual
Served Rights Expiration Purchase

- (ac-ft)

City of Mt. 2417 3000 ac. ft. 2025 661.31

Vernon

City of 3323 5000 ac. ft. 2025 918.12

Winnsboro

Cypress

Springs WSC 9072 3500 ac. ft. 2025 900.79

M& W. — 210 ac. fi. 2016 88.44

Recreation

Unallocated O ac. ft.

The District owns lands bordering the lake, generally, up to elevation 385. These are used for
park purposes, and for leaseback to private development interests. To date there are 6 District
operated parks around the lake — Dogwood, Mary King, Jack Guthrie, Overton, Walleye, and
Twin Oaks. These include boat ramps, RV sites, public restrooms, swimming areas, baseball,
tennis, picnic and camping areas. There are two privately operated marinas. Residential
developments surround the lake, some of the larger being Tall Tree, Kings County, and Pine
Valley.

The Franklin County Water District completed purchasing the Texas Water Development
Board's share of the reservoir in 1997, and now administers the entire project. In addition to



wholesale contracts and water rights issues, the District operates the public parks, maintains the
dam, polices the lake, administers leaseback arrangements, regulates on-site waste disposal
systems in the watershed and is responsible for overall water quality and operation of the
Ieservoir.

In connection with these last mentioned duties, the District has authorized this report to
determine if there is, or will be, within a 20 year planning period, a need for centralized
wastewater collection and treatment facilities to replace on-site disposal systems in the area
around the reservoir. The planning area is shown on Figure 2.

This regional wastewater plan consists of ten tasks, as described in the study application. The
goal of these tasks is to determine what steps the Franklin County Water District (FCWD) should
take to address present and future wastewater needs. Possible outcomes may be that no action is
needed, that a district-wide wastewater collection system should be considered, or some action
in-between these extremes.
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CHAPTER 1






Chapter 1 — Determination of Current Population

The goal of Task 1 is to develop accurate estimates of current population in the planning area, to
zone the planning area according to population densities, and to determine the percentages of
full-time and part-time residents. To achieve this goal, data was collected from the 1990 U.S.
Census, Cypress Springs Water Supply Corporation, the Texas Water Development Board,
Wood County Electric Co-op and Southwestern Electric Power Corporation (SWEPCO).

One accepted method for obtaining a current population count of a planning area is to determine
the number of residential water meters in use. In August 1998, a count of residential water
meters in the planning area was obtained from Cypress Springs WSC. This count included all
residential meters in the area and accounted for one apartment complex, which has four units but
only one meter. This count revealed 1,754 residences in the planning area.

All of the planning area is in the service area of CSWSC, but not all residences in the planning
area use water supplied by CSWSC. According to the 1990 census, 15% of residences in the
planning region use private wells rather than the public water supply system. To account for this,
the water meter estimate was increased by 15%.

1754 x 1.15 = 2017 RESIDENCES IN THE PLANNING AREA

In addition to water, all residences have electricity. Therefore, an analysis of electric meters was
performed to check the accuracy of the water meter count. SWEPCO and Wood County Electric
both serve the planning region. A count of residential electric meters in the planning area was
obtained from both.

From analysis of these counts, it was determined that meters serving barns, workshops, personal
offices, campers, etc. make up about 8% of the total count. These were excluded from the
residential totals. SWEPCO was found to serve 1351 residential meters and Wood County
Electric 745.

1351 + 745 =2096 RESIDENCES IN THE PLANNING AREA

The water and electric meter totals compare very closely, the difference between the two being
only 2%. Therefore, the totals were averaged and the final number of residences in the planning
area estimated at 2,057.

This is an increase of 593 residences since 1990 when the census counted 1,464 homes.

To determine the number of residents in the planning area, it was necessary to estimate the
number of residents per household. According to the 1990 census, there were 1464 total homes
in the planning area in 1990. Of these homes, owners or renters occupied 657. The remaining
807 homes were considered “vacant.” Vacancy status means that the residence is for rent, for
sale, rented or sold but not occupied; used seasonally (summer homes, hunting cabins, etc.); or
used by migrant workers. The total population in 1990 was 1,641 persons. If these full-time
occupants are divided among occupied homes, the result is as follows:



1641/ 657 = 2.498 PERSONS PER HOUSEHOL.D.

This compares favorably with other studies of household size in northeast Texas. Assuming that
this “persons per household” number is the same in 1998, we can multiply the current number of
households by 2.498 to get the total population count (full-time and part-time).

2057 x 2.498 = 5138 TOTAL PERSONS IN THE PLANNING AREA

The percentage of part-time and full-time residents can then be estimated by straight-line
interpolation:

TOTAL OCCUPIED (1990) = TOTAL OCCUPIED (1998)
TOTAL HOMES (1990) TOTAL HOMES (1998)

657 =_ X
1464 2057

X =923 OCCUPIED HOMES IN PLANNING AREA (1998)
This is an increase of 266 homes occupied by full-time residents since 1990.
923 x 2.498 = 2306 FULL TIME RESIDENTS IN PLANNING AREA

The full-time population of the planning area has increased by 40% since 1990.The TWDB
population estimate for year 2000 for Franklin County is 9242 persons of which 5835 are
“County other” — not in Mt. Vernon or Winnsboro. Therefore, the planning area population
represents 40% of the “County other” population. The County contains 294.7 square miles, and
the planing area 9.3 square miles, or 3% of the geographic area. 40% of the population being in
the planning area may seem disproportionate — the remainder of the County, however, is rural
and sparsely populated. For example, as late as 1997 North Franklin WSC served 50% of the
unincorporated areas (virtually the entire County north of 1-30) with only 512 meters (1270
people). The “County other” population is heavily concentrated in the planning area around Lake
Cypress Springs.

Total Residents — Full Time Residents = Part Time Residents
5138 - 2306 = 2832 PART TIME RESIDENTS IN PLANNING AREA
2306/ 5138 = 45% FULL TIME RESIDENTS IN PLANNING AREA
2832/5138 =55% PART TIME RESIDENTS IN PLANNING AREA
According to information from the Texas Department of Housing and Community Affairs, these

percentages are appropriate for places such as college towns, cities with military bases and areas
with part-time recreational users, such as this planning area.



In order to organize the planning region by density zones, the U.S. Census was consulted. The
planning area was divided into 7 zones. The boundaries of these zones correlate with census
block boundaries, as well as major roads and creeks. Seven zones were created so that the sizes
would be small enough to be useful later in the planning process. For instance, if different
drainage basins or different sides of roads become considerations for sewer system locations,
these zones will be helpful in determining population densities.

Zone A includes the south shore of the reservoir, south to FM 3007, which is the southern border
of the planning area. The area drains into the reservoir itself. The eastern end of Zone A is about
50% residentially developed — the western end of the zone remains primarily agricultural. For
this reason, Zone A was further subdivided as A; (east of FM 115) and A, (west of FM 115).
Mary King and Dogwood parks are in Zone A. Major residential developments include Deer
Cove, Eldorado Bay, Whispering Pines, and Pine Tree.

Zone B includes that area west of State Highway 37, and south of Big Cypress Creek. The zone
drains into Big Cypress, upstream of the reservoir. Land use in Zone B is primarily agricultural.
Because it is not contiguous to the reservoir, there is little residential development underway.

Zone C includes that portion of the planning area west of State Highway 37, and north of Big
Cypress Creek. Zone C also drains into Big Cypress upstream of the reservoir. The zone is
primarily agricultural — little or no residential subdivision type development is underway.

Zone D includes the planning area east of State Highway 37 and south of FM 900. The area
drains into the upper end of Lake Cypress Springs. The zone is approximately 40% timbered and
largely undeveloped, but residential developments are beginning along the north shore of the
reservoir, and along the west side of FM 115. This zone includes Northshore Development.
Portions of Lake Cypress Springs adjoining Zone D are shallow — no more thanl8 feet in depth.
There are 6 to § poultry houses located in Zone D.

Zone E encompasses the north shore of the reservoir, east of FM 115. The area drains directly
into Lake Cypress Springs. Zone E encompasses the primary residential area of the lake, and is
about 50% developed. Developments include Kings Country, Tall Tree, Holiday Retreat, and
Eagle Point. Undeveloped portions of Zone E are in timber and/or pasture. Both marinas, and 3
of the District’s parks are in Zone E. Zone E has the longest shoreline of any of the planning
zones.

Zone F includes the area north of FM 3122 up to FM 21. This area drains via Frog Creek to the
Panther Creek arm of the reservoir. Zone F is primarily agricultural, with substantial timber and
only one residential subdivision, Tres Lagos. There are 15 to 20 poultry houses in Zone F.

Zone G lies between FM 115 and State Highway 37, and extends from FM 900 north to Mt.
Vernon. The area is predominantly pasture, with perhaps 20% timber cover. Zone G drains
predominantly into Panther Creek, and thence into the Panther Creek area of the lake.

Figure 3 segregates the planning area into zones, marked A-G, and labeled with appropriate
ranking numbers according to population density. #1 is the most densely populated area and #7 is



the least densely populated. The total number of full-time residents was calculated as described
above, for each zone. The number of residents was then divided by total zone acreage to
determine persons per acre, or population density. Table I shows these totals. Population
densities were compared to a recent aerial photo of the planning area and appear to correlate

well.
TABLE
FULL TIME RESIDENTS PER ACRE
Population Density
Zone Number of Full- | Total Acres in Persons per Ranking: (1-most
Time Residents Zone Acre dense to 7-least
dense)

A 498 761.02 0.654 2

B 220 1003.6 0.219 5

C 226 1230.6 0.184 6

D 134 848.65 0.158 7

E 668 581.71 1.148 1

F 226 707.57 0.319 4

G 332 833.11 0.396 3
All 2304 5966.31 0.368 NA

Figure 3 and Table I show the density for full-time residents only. Figure 4 shows population

density for both full-time and part-time residents (See also, Table II).

TABLE 11

FULL-TIME AND PART TIME RESIDENTS PER ACRE

: Population Density
- Nl.imber of Full Total Acres in Persons per Ranking: (1-most
Zone Time and Pari
. . Zone Acre dense to 7-lease
Time Residents .
- dense)
A 1214 761.02 1.588 2
B 462 1003.6 0.460 5
C 430 1230.6 0.349 7
D 424 848.65 0.499 4
E 1988 581.71 31418 1
F 587 707.57 0.830 3
G 351 833.11 0.421 6
All 5456 5966.3 0.914 NA

Both of these figures show the most densely populated areas to be around the south and northeast

shore of the lake.

(Areas A and E)

Based upon 2.48 persons per residence, Tables I and II also provide the population density in

persons per acre.




Population

Population projections through the year 2020 are available from the Texas Water Development Board.
These projections have recently been reviewed and confirmed by consultants working for the Northeast
Texas Water Planning Group, charged with developing a 50-year water plan for 19 counties in northeast
Texas.

As shown in Table III, the planning area is projected to increase in population from 2306 persons in
1998, to 3107 persons by year 2020. This projection is based on the TWDB projection for “Franklin
County other”, and anticipates that the planning area population will be 40% of the “County other”.
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TABLE I

Franklin County Water District
Past Population counts from U.S. Census
Population Projections from Texas Water Development Board

Entity 1940 | 1950 | 1960 | 1970 | 1980 | 1990 | 1998 | 2000 | 2010 | 2020
Franklin County 8378 | 6257 | 5101 | 5291 | 6893 | 7802 9242 | 10760 | 12263
Franklin County
Other 3756 4912 | 56501 5835 | 6826 7805
Winnsboro 2092 | 2512 | 2675 | 3064 | 3458 | 2904 3259 | 3580 | 3831
Mt. Vernon 1443 | 1433 | 1338 | 1806 | 2025| 2219 2631 | 3031 | 3428
Planning Area 2306 | 2349 | 2726 | 3107

Table IV and V show a distribution of the future population within the 7 planning zones. The current
percent of the planning area population in cach zone has been applied to the projected total planning
area population to arrive at these projected zone populations.

TABLE IV
Current 2000 2010 2020

Full Ti P ns/ | Full Ti Persons/ | Full Ti Persons/ | Full Time Persons

Zone | piidents | AT | aere | Residente | ACTeS acve | Residents | A% | nere. | Residents | AT /Acre

A 498 761 0.69 508 | 761 0.67 589 | 761 0.77 671 761 0.88

B 2201 1004 0.22 224 | 1004 0.22 261 | 1004 0.26 296 | 1004 0.29

C 2271 1231 0.18 230 | 1231 0.19 268 | 1231 0.22 305 | 1231 0.25

D 134 849 0.16 137 | 849 0.16 1581 849 0.19 180 | 849 0.21

E 669 582 1.15 680 | 582 1.17 790 | 582 1.36 902 ¢ 582 1.55

F 226 708 0.32 231 708 0.33 267 1 708 0.38 305 708 0.43

G 332 833 0.40 339 | 833 0.41 393 833 0.47 448 | 833 0.54

Total 2306 2349 2726 3107
Example Calculation 2349
2306 =1.02% 1.02% x 498 = 508 people
TABLE V
Current 2000 2010 2020
rone | Popaar | acres [P [P | aes | Pt | PO | s | P | PR | ey | P
A 1214 761 1.59 1238 761 1.63 1433 761 1.88 1639 761 2.15
B 462 1004 0.46 471 1004 0.47 545 1004 0.54 624 1004 0.62
C 430 1231 0.35 419 1231 0.36 507 123] 0.41 581 1231 0.47
D 424 849 0.50 433 849 0.51 500 849 0.59 572 849 0.67
E 1988 582 3.42 2028 582 3.49 2346 582 4.03 2684 582 4.61
F 587 708 0.83 5990 708 0.85 693 708 0.98 792 708 1.19
G 351 833 0.42 158 833 0.43 414 833 0.50 474 833 0.57
Total 5456 5566 6438 7366

Example calculation: Assume part time/full time ratio remains constant throughout planning period from
2349
2306 =1.02%

Table IV

1214 x 1.02% = 1238
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Chapter 2 — Per Capita Usage

The goal of Task II was to develop per capita water usage and wastewater contributions for the
planning zones. To accomplish this task, Cypress Springs WSC was consulted, since their
service area encompasses the planning area. Meter books were reviewed for the months of July
1998, a peak month, and December 1998, an off-peak month. The number of water meters in
each individual zone was determined, as well as the total gallons of water sold. These totals were
used to determine per capita water use in each zone.

The planning area contains a number of large poultry operations, and dairies. While these are
substantial water users, they would not be significant contributors to wastewater flows. Thus, as
shown in Tables VI and VII, zone total water sales were adjusted to account for non-domestic
flows. Generally, this involved excluding any individual meters registering over 40,000
gallons/month.

The highest total water use in both the peak and off-peak month occurred around the south and
northeast shores of the lake. Zone E had the highest total water use in both July and December
1998, which is expected since this zone also has the highest full-time and part-time population.
Zone B had the highest per capita water use in both July and December, at 116 gpepd and 61
gpepd, respectively. Zone C had the lowest total water use in July, and Zone D had the lowest
total use in December, as well as the lowest full-time population. The lowest per capita use in
July occurred in Zones C and G at 43 gpepd, and in December in Zone D at 23 gpepd.

In general, the total water use rankings in July and December correspond with total zone

population. Figure § is a map depicting per capita water use from high to low among the seven
zones in July. Figure 6 shows December’s per capita use.
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FIGURE 6
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Tables VI and VII show water use in each zone for July and December. Also noted is the number
of customers that used over 40,000 gallons in one month, while the per capita figures for
December may initially appear unrealistically low, it should be noted that these were derived by
dividing total water use by full and part-time population. Part-time usage would be very low
during the winter months.

Depending upon the particular system, wastewater flows may typically range from 85% of water
sales to in excess of 100% of water sales (considering infiltration, inflow, and similar). For
purposes of this report, wastewater return flows have been assumed to equal 100% of water

sales.

For planning purposes, the following current peak month usage is anticipated, based upon the
total of both full and part-time residents:

TABLE V1

JULY WATER USE STATISTICS

Zone July Per July Per
Zone July Use | Population Capita Use Customers | July Use | Capita/Day
Total (Gal) (Full & Per Day Over 40K | Corrected | Use
Part Time) Corrected
A 5790900 1214 154 29 3530400 96
B 2205900 462 154 8 1630800 116
C 878600 430 66 5 567300 43
D 987774 424 75 3 777974 60
E 6482900 1988 105 21 5257700 89
F 2123400 587 117 10 1586100 89
G 711126 351 65 3 927200 43
All 19180600 5456 113 79 | 14277474 86
TABLE VII
DECEMBER WATER USE STATISTICS
Zone December Zone December | Customers | December | December
Use Total | Population | Per Capita | Over 40K Use Per Capita
(Gal) (Full & Use Corrected Use
Part Time) Corrected
A 2726500 1214 75 6 1880200 52
B 966900 462 70 2 847200 61
C 524500 430 41 1 451600 35
D 288700 424 23 0 288700 23
E 2007300 1988 34 1 1957300 33
F 756100 587 43 2 657100 37
G 503000 351 48 0 503000 48
All 7773400 5456 48 12 6585100 40
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TABLE VIII

GALLONS/CAPITA/DAY WASTEWATER FLOWS (3)

Design Annual

Zone Peak Month (1) Average (2) Minimum month
A 110 80 50
B 135 100 60
C 50 40 30
D 70 45 20
E 100 65 30
F 100 65 30
G 50 45 40

(1) July 1998, adjusted upward by 15% and rounded to nearest 5 gallons
(2) Average of July/December
(3) Full time plus part-time residents.

Wastewater contributions expressed in Table VIII appear low in some zones, primarily because
of the relatively high percentages of part-time residents. On a full-time resident basis, these
design flows would average 150 gpcpd. In recent studies, consultants for the Northeast Texas
Regional Water Planning Group projected a year 2000 average municipal consumption of 148
gpcpd throughout the 19 counties of northeast Texas, and the Texas Water Development Board
year 2000 projection for Franklin county “other” is 211 gpcpd.

Franklin County, Cypress Springs WSC, and Mt. Vernon all have existing water conservation
plans. Winnsboro does not. The FCWD plan was prepared in 1997, and is included as an

appendix hereto.
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Chapter 3 — District On-site System Standards

The objective of Task III is to compile current Texas Natural Resource Conservation
Commission regulations concerning on-site waste disposal systems and to compare these with
the District’s existing permit system. In addition, recommendations are to be provided as to types
of on-site systems to be permitted in the future. TNRCC regulations were consulted for this task.

The term *on-site sewerage facility” (OSSF) refers to wastewater treatment systems which treat
and dispose of sewage produced on the same site at which it is produced, as opposed to
collection and centralized treatment systems, which collect the wastewater and transport it to a
remote location for treatment and disposal. Generally, an OSSF will consist of a primary
treatment system — such as a septic tank or aerobic treatment unit — followed by a disposal
system such as a drainfield, evaporation bed, mound system, spray irrigation system, or similar.

Current on-site system regulations were obtained from the TNRCC. These regulations have been
included in this report as Appendix C. FCWD has adopted TNRCC regulations, in full, as current
policy. FCWD is the authorized agent and therefore conducts on-site inspections, for all of
Franklin County. In addition to TNRCC rules, the district requires a pre-inspection on district-
owned property as well as all other inspection requirements. While the District allows all types
on-site systems permitted by TNRCC regulations, as a practical matter the vast majority of
systems installed in the last few years are of the aerobic “clearwater’” type, with spray irrigation
of the effluent.

A general summary of Chapter 285 regulations for on-site sewage facilities is as follows:
Subchapter A:

This subchapter outlines regulations of all on-site sewage facilities (OSSF). It includes general
definitions and the following subsections.

General Requirements:

All aspects of the planning, installation, construction, alteration, extension, repair, operation and
maintenance of OSSF’s must be in accordance with this chapter or an ordinance of the
authorized agent. Franklin County Water District has been authorized as an authorized agent by
TNRCC, for all of Franklin County, and not just the planning area.

Boreholes, cesspools and seepage pits are not authorized for installation or use in Texas.
An appropriate permitting authority may consider variances from the provisions of this chapter.

Facility Planning:

Land developments and land subdivided for building, which will use OSSFs, must be evaluated
for overall site suitability, and must be approved by the permitting authority prior to subdivision
of the property. Residential lot sizing, and manufactured housing communities or multi-unit
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residential developments served by a central sewage collection system for on-site disposal will
be considered. Planning materials must be submitted to the permitting authority including an
overall site plan, floodplain maps, topographic maps, soil surveys, etc.

Submittal Requirements for Planning Materials:

Planning material are required to be submitted to the permitting authority for the above
mentioned projects. In most cases, a registered professional engineer or registered sanitarian
must submit the plans.

Cluster Systems:

Use of a cluster system shall be considered when lot sizes, lot location or soil conditions make a
standard system unacceptable. They must be designed by a P.E. and submitted to the permitting
authority. Each permitee on a cluster system must be a joint owner and is held responsible for
maintenance of the system.

Surface Irrigation Systems:

Applications for OSSF permits using surface irrigation shall be considered, and require a site
drawing, landscape plan, maintenance contracts, provisions for on-going maintenance, an
affidavit of property ownership, testing and reporting schedules and provisions for effluent
testing.

Maintenance Contract;

OSSF installers will give facility owners maintenance instructions at the time of installation.
Subchapter B:

Delineation of Texas Natural Resource Conservation Commission's delegation to local
authorized agents is contained in this section. Discussion of how to become an authorized agent,
how to amend existing ordinances, reporting requirements to TNRCC, and procedures for
relinquishment of delegation is included.

Subchapter C:

This section discusses administration of the program in areas where no local administration
exists. This section does not apply to Franklin County.

Subchapter D:
This subchapter outlines specific instructions to the authorized agent on site evaluation, setback

requirements, criteria for sewage treatment and disposal systems, emergency repairs, dealing
with abandoned treatment, holding and pump tanks, and maintenance and management practices.
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Subchapter F:

This subchapter outlines requirements for registration, training and certification requirements for
OSSF installers, apprentices, site evaluators and designated representatives. It includes
discussion on applications for registration, qualifications required, examination information, fee
schedules and certificate issuance procedures. It also discusses duties and responsibilities of an
installer, training requirements and a description of the apprentice program.

Subchapter G:
Enforcement activities by TNRCC in regards to OSSF are profiled in this section.

Currently, traditional systems as well as non-standard wastewater systems are permitted by
TNRCC. There is a trend across the state to increased use of non-standard systems, such as drip
systems and spray irrigation, because of historically high failure rates of traditional systems. This
failure is often due to the presence of soils that are unsuitable for septic tank use. According to
the Tyler Office of TNRCC, all types of systems are still in use and will continue to be permitted
into the foreseeable future.

In order to determine the most successful on-site system for the planning area, a soil analysis is
necessary. The four general soil map units in the planning area, by NRCS classification, are
Lilbert-Darco (planning zones A and B), Nahatche-Iuka, Woodtell-Freestone and Wolfpen-
Pickton. These units make up approximately 90% of the area.

Table IX
General Soil Map Unit Comparison
. . . 24” Permeability @ Depth to Ground
Soil Unit Septic Tanks Deep Water

* _
Lilbert-Darco Severe™ — poor filter, 6 - 20”/hr >6.0 Ft.

percolates slowly
Nahatche-Tuka Severe — flooding, wetness 6-20 0.5-3.0
Wolfpen-Pickton | Severe — poor filter, wetness 6-20 4-6
Woodtell- Severe — wetness, percolates 06- 2 15_6
Freestone slowly

*Severe rating indicates that “soil properties or site features are so unfavorable or so difficult to
overcome that special design, significant increases in construction costs, and possibly increased
maintenance are required”. — NRCS

Lilbert-Darco soils are loamy fine sands to the subsoil, where they become sandy clay loams
high in acidity. They are moderate to slowly permeable and can be gently sloping to steep. They
are well suited for most urban uses, however seepage and a sandy surface texture are limitations
for sanitary facilities. Slope can also be limiting.
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Nahatche-luka are nearly level soils which are subject to frequent flooding. They are moderate to
poorly drained and are moderately permeable. The surface layer of the Nahatche soil is silty clay
loam. The surface layer of the Tuka is fine sandy loam. Subsoils include silt loam, clay loam and
sandy clay loam. These soils are not suited to urban uses because of flooding and wetness.

Wolfpen-Pickton are fine sands in the surface and subsurface layers and become sandy clay
loams in the subsoil. Soils are slightly acid in the upper parts and become strongly acid in lower
parts. Permeability is moderate to very slow. These soils are well suited for most urban uses,
however wetness and seepage are problems for sanitary facilities.

Woodtell-Freestone soils are slightly acidic fine sandy loams in the surface and subsurface
layers. The subsoil is clay and brown loam and very acidic. Erosion hazard is severe with this
soil type. These soils can be used in urban settings, however they have very slow permeability
and have a tendency to shrink during dry weather and swell during wet weather, These are
limitations for sanitary facilities, dwellings and streets.

For the various reasons mentioned, the Natural Resource Conservation Service does not
recommend the majority of soils in the planning area for septic tank absorption fields, sewage
lagoons or sanitary landfills. With respect to existing on-site units it can be noted that problems
are most likely in soils of low permeability and higher groundwater. Generally, this would be the
Woodtell-Freestone and the Nahatche-Tuka.

According to TNRCC requirements, individual lots utilizing OSSFs, must have surface areas of
at least /4 acre or no less than two times the design area, and cannot be located within the 100-
year floodplain. For lots smaller than % acre, or in areas where lot locations or soil conditions
make a standard system unacceptable, a cluster system must be used. In the planning area, 97%
of above ground systems and 97% of conventional systems are on lots larger than % acre. It is
recommended that drain field systems not be allowed on lots less that one acre in the future in
order to reduce filtration problems caused by poor soil.

There is not a FEMA floodplain map prepared for Lake Cypress Springs, and soils around the
lake are sand and sandy loams, not prone to flooding. It is safe to assume, however, that the
shores of the lake are inundated with water during wet periods of the year. Septic tanks are not
recommended in areas with such poor permeability. It is recommended that septic tank drain
fields not be built within 500 feet of the waters of Lake Cypress Springs in order to avoid
problems associated with overflow in wet areas.

In choice of OSSFs, it is recommended that spray distribution and lined evapotranspiration beds
be used. These types of systems are most suitable to the soil, climatic and geographic conditions
in the planning area. The type of soil is the most limiting factor to using other types of on-site
systems. These recommended systems fit soil, groundwater and surface slope requirements.
Rock/reed filters may also provide suitable treatment of the septic tank effluent.
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Spray distribution systems consist of an aerobic treatment unit or a sand filter, a disinfecting
device, and a pump tank and sprinkler system. Wastewater flows through the treatment unit
where solids are removed. Next, it passes through the disinfecting device where bacteria and
pathogens are eliminated. Finally, the treated wastewater is sprayed over the lawn by the
sprinkler system. This is usually done at night to avoid human contact with the water. This
system works well in all types of soils as long as the lot size is adequate and a grass cover is
maintained which will reuse the wastewater. This system does require routine maintenance,
including maintaining the treatment device and the disinfecting device and adding chlorine
regularly.

Evapotranspiration (ET) beds consist of a septic tank, which removes solid materials, and an
evapotranspiration bed, which allows the water to evaporate and transpire through plants. Lined
beds are recommended for soils in the planning area and liners can be constructed of natural
clays, synthetics or concrete. A grass cover is required over the evapotranspiration bed and a
winter grass is required during winter months. ET beds require minimal maintenance such as
mowing the grass cover regularly and diverting rainfall runoff around the system. This type of
system would be better suited to permanent residents rather than part-time residents because
vegetative cover over the ET bed must be maintained through hot and dry periods. Part-time
residents may have difficulty keeping grass watered and mowed while they are away.

Rock/reed filter systems consist of a properly designed septic tank which removes solids and
provides primary treatment, followed by a lined bed of gravel and reeds. The liner is impervious,
so soil type is not critical. The rhizomes of the reeds spread throughout the gravel support media
and provide a locale for aerobic and anaerobic bacteria to grow, which act to reduce BOD, TSS,
ammonia and phosphorous, and to oxygenate the wastes. Maintenance includes periodic
inspections to insure equalized flow across the bed, as well as control of undesirable weed
species.

An option to OSSFs is the construction of a centralized wastewater collection system and
wastewater treatment facility.
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Huther a

nd Associates, Inc.

environmental toxicologists, biologists, consultants

INTRODUCTION

Eutrophication is the term used to describe the process of enrichment and aging of lakes with
nutrients resulting in increased biological production and decreased lake volume. Natural
eutrophication occurs at varying rates depending upon soil type, ratio of drainage area to surface
area, mean depth, and flushing rate. Intense or increased activities on the land surrounding lakes
such as erosion or sewage input can greatly increase the rate of eutrophication. The accelerated
eutrophication has been termed “cultural” eutrophication. The symptoms of eutrophication including
excessive macrophytes, blooms of algae, decreased oxygen, and fish kills can result in greatly
decreased recreational, municipal, or industrial use.

Lake Cypress Springs, located in Franklin County, East Texas, has experienced excessive growth
of aquatic plants, specifically the imported Hydrilla. The plant growth appeared to correlate with
the extensive development occurring around the lake.

At the request of the Franklin County Water District, a study was conducted by Huther and
Associates, Inc., subcontracted through Hayter Engineering, Inc. to determine the amounts and
sources of nutrients entering the lake, determine the nutrient loading contribution from a large
number of septic tanks draining into the lake, and evaluate whether or not a centralized wastewater
treatment plant would reduce these loadings thereby slowing the eutrophication process.

STUDY DESIGN

Nutrient loadings, specifically nitrogen and phosphorous, are a major contributor of eutrophication.
While treated wastewater from septic tanks frequently meet water quality standards for conventional
pollutants such as TSS and BOD, septic treatment gives little or no nutrient reduction. !

Normally, drainage from septic tanks contain large quantities of nitrogen in the form of ammonia
derived from feces and urine as well as particulate organic nitrogen. Bacterialreactions convert a
portion of the particulate organic form to soluable ammonia. The ammonia present in septic tank
discharge tends to be sorbed by the aquifer material in most groundwater systems. However, in the
presence of oxygen in the groundwater the ammonia will be oxidized to nitrate. The nitrate is poorly
sorbed by aquifer materials and is readily transported in groundwater. Nitrate is a primary nutrient
. responstble for algal and macrophyte growth.?
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Numerous studies have shown that control of algal growth during the summer growing season can
occur by limiting nitrogen and phosphorous. Typically, a limiting level of the inorganic forms of
nitrogen (nitrate, nitrite) is 0.05 mg/L or less.

A significant proportion of the phosphorous found in sewage is derived from synthetic detergents. A
large proportion of detergents is a phosphate building component, sodium tripoly phosphate (STP).
Once in sewage, this builder is readily hydrolyzed to form orthophosphate. Orthophosphate is another
primary nutrient responsible for algal and macrophyte growth. An algal growth limiting concentration
of phosphorous in the ortho form is recognized as a value of less than 0.005 mg/L.?

Therefore, for the purpose of determining septic tank drainage contribution to eutrophication, several
forms of nitrogen and phosphorous were measured: ammonia nitro gen, nitrate nitrogen, total
phosphorous, and orthophosphate. In addition, sulfates, conductlvxty, dissolved oxygen, pH, TSS,
turbidity, fecal coliform and fecal streptococcus were measured at each sample site.

There was a total of three water sampling events: September 30, 1998, April 21, 1999 and
September 8, 1999; and one soil sampling event: November 18, 1999.

Six sites in the lake were selected for water sampling: two reference sites near parks with minimal
septic systems and four sites near septic drainage fields. The sites were as follows:

Reference Site 1 Mary King Park

Reference Site 2 Dogwood Park
Site 1 Tall Tree Marina
Site 2 Crawfish Cove
Site 3 Alligator Cove
Site 4 El Dorado

Two perennial creeks flowing into the lake were also sampled: Panther Creek and Big Cypress
Creek. Appendix A, Site Map, depicts the water sample sites.

Four sites were selected for soil sampling:

Reference Site 1 Guthrie

Site 1 North Shore

Site 2 Snug Harbor

Site 3 Kings Country
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SAMPLING METHODS

Water samples were collected at a 24" depth using a Beta Plus Horizontal Sampler designed to
collect a maximum of 2.2 liters of water. Sampling equipment and containers were acid washed
(10% HCI) and deionized water rinsed 'pribr to collections. Samples were submitted to Certes
Laboratories for chemical analyses and to Star Analytical for fecal coliform and fecal streptococcus.

Sediment samples were collected from sites around the lake using a stainless steel 8" auger fitted
with plastic liners. The overlying 4 - 6 inches of topsoil/leaf litter was removed prior to sampling.
At all sites, dense clay was encountered at 10 - 12 inches depth. Sampling included several inches
of clay. Samples were submitted to Certes Laboratory and Star Laboratory for chemical and
bacteriological analyses.

RESULTS
Sampling Period Number One - September 30, 1998

Results of the lake samples showed a detectable level of ammonia nitrogen (0.12 mg/L) at Site 2,
Crawfish Cove. Fecal coliform and fecal streptococcus were detected at Site 2, Crawfish Cove
(>200.00 CFU/100 mL, >200.00 CFU/100 mL), Site 3, Alligator Cove (>200.00 CFU/100 mL, 44.0
CFU/100 mL), and Site 4, El Dorado (>200.00 CFU/100 mL, 35.0 CFU/100 mL).

Total phosphorous, orthophosphate, and sulfates were detected at Creek 1, Panther Creek (0.18
mg/L, 0.14 mg/L. and 26.0 mg/L) and at Creek 2, Big Cypress Creek (0.37 mg/L 0.83 mg/L, and 28.0
mg/L). Fecal coliform and fecal streptococcus were greater than 400.0 CFU/100 mL at both creek
sites. Results are presented in Appendix B.

Sampling Period Number Two - April 21, 1999

Results of the lake samples showed a detectable level of nitrate nitrogen {0.76 mg/L) at Site 3,
Alligator Cove. Fecal coliform and fecal streptococcus was non-detectable at all sites.

Nitrate nitrogen, phosphorous, and sulfates were detected at Creek 1, Panther Creek (0.89 mg/L, 0.06
mg/L, and 33.0 mg/L) and at Creek 2, Big Cypress Creek (0.80 mg/L, 0.19 mg/L and 42.0 mg/L).
Fecal coliform and fecal streptococcus were non-detectable at both sites. Results are presented in
Appendix C.
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Sampling Period Number Three - September 8, 1999

Results of the lake samples showed a detectable level of phosphorous at Site 1, Tall Tree (1.28
mg/L) and Site 4, El Dorado (2.42 mg/L). Fecal coliform and fecal streptococcus was detected at
Site 2, Crawfish Cove (600.0 CFU/100 mL, 60.0 CFU/100 mL),

Phosphorous (0.71 mg/L) was detected at Creek 1, Panther Creek. Ammonia nitrogen (0.44 mg/L),
phosphorous (0.75 mg/L), orthophosphate (0.087 mg/L), and sulfate (44.3 mg/L) were detected at
Creek 2, Big Cypress Creek. Both creeks had extremely high numbers of fecal coliform (>20,000
CFU/100 mL, >20,000 CFU/100 mL) and fecal streptococcus (5,600 CFU/100 mL, 4,900 CFU/100
mL). Results are presented in Appendix D.

Sampling Period Number Four - Sediment - November 18, 1999

Compared to the reference site at Guthrie (minimal septic drainage) North Shore had an elevated
level of ammonia nitrogen (39.0 mg/L) and Kings Country had an elevated level of onhophbéphate
(7.77 mg/L). Fecal coliform and fecal streptococcus were non-detectable at all sample sites. These
results suggest that septic drainage into the lake via groundwater is occurring below the clay level.
Results are presented in Appendix E.

Table 1.  Summary of Lake Sites With Detectable Chemical/Biological Parameters !

Site 1 Site 2 Site 3 Site 4
Parameter Tall Tree Crawfish Cove Alligator Cove El Dorado
12 ......... 3 ; ; ; : ; 3 ..... , . : ;

ammonia nitrogen (mg/L) - - - 0.12 - - - - - - - -
nitrate nitrogen (mg/L) - - - - - - - 0.76 - - - -
phosphorous (mg/L) - - 1.28 - - - - - - - - 242
orthophosphate (mg/L) - - - - - - - - - - - -
sulfate (mg/L) - - - - “ - - - - - - -
coliform (CFU/100 mL) - - - >200 - 600 i >200 - - 1>200 - -
streptococcus (CFU/100 mL) - - - >200 - 60 44 - - 35 - -

! As compared with reference sites.
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Table 2.  Summary of Creek Sites With Detectable Chemical/Biological Parameters !
Creek 1 - Panther Creek 2 - Big Cypress
Parameter L 5 3 ] 5 5
ammonia nitrogen (mg/L) - - - - - 0.44
nitrate nitrogen (mg/L) - 0.89 - - 0.80 -
total phosphorous (mg/L) 0.37 0.06 0.7 0.18 0.19 0.75
orthophosphate (mg/1) 0.83 - - 0.14 - 0.09
sulfate (mg/L) 28.0 33.0 - 26.0 42.0 43.3
coliform (CFU/100 mL) >400 N.D. >20,000 >400 N.D. >20,000
streptococcus (CFU/100 mL) >400 N.D. 5,600 >400 N.D. 4,900

! As compared with reference sites.

Table 3. Summary of Sediment Sites With Detectable Chemical/Biological Parameters *
Parameter North Shore Kings Country Snug Harber
ammonia nitrogen (mg/L) 39.0 - -
nitrate nitrogen (mg/L) - - -
total phosphorous (mg/L) - 7.77 -

orthophosphate (mg/L)
sulfate (mg/L)

coliform (CFU/100 mL)

streptococcus (CFU/100 mL)

! As compared with reference sites.
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CONCLUSIONS

Nutrients were detected during various sampling periods at Tall Tree (1.28 mg/L phosphorous),
Crawfish Cove (0.12 mg/L ammonia nitrogen), Alligator Cove (0.76 mg/L. nitrate nitrogen) and
El Dorado (2.42 mg/L phosphorous). No seasonal variation of nutrient loadings were detected
at any of the lake sampling sites.

Fecal coliform and fecal streptococcus were detected at Crawfish Cove and Alligator Cove in
higher number and more frequently than at other sites. These results coincide with the older age
septic systems at these two sites. '

The most consistent source of nutrients and fecal bacteria entering the lake were from the two
perennial creeks, Panther Creek and Big Cypress Creek. Nutrients were detected during all
three sampling periods. No seasonal variation of nutrient loadings were detected at any of the
creek sampling sites. Of particular note was the elevated levels of fecal coliform and fecal
streptococcus detected during the third sampling period. Fecal coliform exceeded 20,000
CFU/100 mL and fecal streptococcus exceeded 4,000 CFU/100 mL at both sites. .
ot

Sediment samples were high in ammonia-nitrogen (39.0 mg/L) at North Shore and high in
phosphorous (7.77 mg/L) at Kings Country. Fecal bacteria were not detected at any of the sites.
Results suggest that the source of these nutrients were from fertilizers rather than from septic
tanks. Groundwater flow from septic tanks into the lake is probably below the clay soil level
which was encountered at 6 - 8 inches from the surface. Auger soil sampling did not extend
beyond 12 inches from the surface.

Extensive macrophyte growth was observed during all sampling periods in the eastern section
of the lake, especially around the north shore coves. Alligator Cove and Big Cypress Creek are
located in this section of the lake.

In instances where nutrient control is desirable, control of nitrogen and phosphorous is essential.
When nitrogen alone becomes limiting, excess phosphorous can support growth of nitrogen-
fixing blue-green algae. Therefore, a control program must limit both nutrients.

It is probable that failing and/or inefficient septic systems are contributing nutrients and fecal
bacteria into the lake. Newer septic systems provide efficient bacteriological, ammonia-
nitrogen, and nitrate nitrogen remover however they are ineffective in reducing or removing
phosphates. A centralized wastewater treatment plant incorporating chemical dosing,
sedimentation, activated sludge, and disinfection would result in a reduction of ammonia-
nitrate, nitrogen nitrate, sulfates, phosphates, and fecal bacteria.
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RECOMMENDATIONS

1. Continued monitoring of the lake and creek sites at a minimum of quarterly to determine
any seasonal trends. Several years worth of data is suggested.

2. Conduct a more comprehensive soil testing study incorporating monitoring wells at
various depths around the septic fields. By identifying the depth of groundwater flows
around the septic fields and the quantities of nutrients and bacteria present, problem sites
could be identified and prioritized. '

3. The sources of nutrients and bacteria in the creeks should be investigated as soon as
possible. A watershed management plan involving sampling, source identification, and
source minimization is recommended. Sampling during a rain event following a period
of dry weather would determine whether creek nutrients and bacteria were due to
continuous inflows or episodic non-point source run-off.

4, Receiving water assessments which grade Texas creeks based on biological intégrity
would be valuable in determining the overall health of the perennial creeks. Periodic
assessments would provide information on the perennial creek water quality entering
Lake Cypress Springs. Methods should include habitat evaluations and fish
electroshocking and seining following Texas Natural Resource and Conservation
Commission procedures for Texas waters.
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Chapter 5

Task V includes development of technical alternatives available to the District. These may
include no action, enhancement of on-site systems, or a new collection system and wastewater
treatment facility or transport to Mt. Vernon or Winnsboro for treatment.

In reality, there is no “no action” alternative. Changes in state law have significantly tightened
on-site system regulations, and, enhanced the quality of OSSF effluent. As a practical matter,
therefore, the “enhancement” option is the least action alternative available.

For a centralized wastewater system to be viable, the cost per user must be affordable. Generally
speaking, the affordability will depend upon (1) the population density in the service area, (2) the
overall population of the service area, and (3) the level of treatment required. Other
miscellaneous factors may affect individual projects, such as per capita income of the service
populations, land costs, environmental mitigation, and rock or other construction complications.
One measure of affordability established by EPA during its construction grants program, was
that the average annual user cost should not exceed a sliding scale from 1.5% to 2.5% of median
household income. The scale percentage was selected at 1.5% for service populations with MH
less than $6,000, and 2.5 for service populations > $10,000, based upon the 1980 census. The
1980 MHI for Franklin County was $12,899, indicating that the 2.5% factor would be
appropriate. The 1990 census indicates a median household income of $23,103 for Franklin
County. Thus $23,103/12 x .025 implies that $48 per month would be the upper limit for an
affordable system. This is an average bill — not a minimum — and sewer charges would generally
be in relation to potable water usage.

A typical average bill for a totally new system might be broken down as ' for collection system
debt, /4 for treatment system debt and V5 for operation and maintenance or purchased treatment.
This allows $16 per customer per month for collection system debt retirement, which would
amortize a capital expense of around $2,202 (6%, 20 years). Allowing $30 per foot for
conventional gravity sewer, and 15% for legal, engineering, and related expenses ($35 total), the
average customer spacing would need to be in the range of 63 feet. This equates to typical
municipal subdivision densities of 3 homes per acre. None of the Franklin County Water District
planning area approaches this population density — therefore, a conventional gravity collection
system appears to be cost-prohibitive.

Alternatives to conventional gravity collection exist, such as vacuum systems, STEP (septic tank
effluent pumping), or grinder pump pressure systems, and small diameter collection systems.
Perhaps the most common of these would be a pressure sewer, employing a grinder pump station
at each residence, discharging through small diameter force mains into a larger, common lift
station for delivery to the treatment facility. These collection systems can be cost-effective at a
density of 1 home per 2 acres, more or less. At 2.498 persons per household derived earlier
herein, this equates to 1.25 persons per acre.

Referring to Table IV, only Zone E of the planning area is anticipated to reach this density
during the planning period. However, the eastern end of Zone A should also reach this density —
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Zone A is considerably more populated along the shore of the reservoir than in its western
reaches.

To further the analysis, Zone A was been subdivided into A; (east of FM 115) and A (west of
FM 115). Zone A, has an area of 202.87 acres, a full/part time population of 878 and a density of
4.32/acre. Zone A, has an area of 583.85 acres.

In summary, only Zones E and A, appear to have projected populations which would be cost-
effective for a pressure type system — during the planning period. These zones will be further
discussed later herein.

For Zones B, C, D, F, G, and A,, enhancement of existing on-site systems appears to be the only
affordable alternative. Referring to Table XII, 37% of the conventional systems in these zones
are over 10 years old. 82% of the conventional systems in these zones are on lots of 0.6 acres or
more. Current on-site system design criteria were only adopted in 1997, so it is likely that most
of the older systems were designed to lesser standards.

TABLE XII

ABOVE GROUND SYSTEMS - SYSTEMS PER LOT SIZE IN EACH ZONE

Lot Size in Acres

Zone 0-05 0.6-1 1.1-1.5 1.6-2 2.1+ Total
A 3 9 2 14
B
C 1 3 4
D 5 16 2 23
E 3 264 1 9 288
F 6 11 5 12
G 1 2 2

Total 11 296 12 1 23 343

TABLE XIV

CONVENTIONAL SYSTEMS - SYSTEMS PER LOT SIZE IN EACH ZONE

Lot Size in Acres

Zone 0-05 0.6-1 . 1.1-1.5 1.6-2 2.1+ Total

A 10 10
B
C 1 2 3
D 5 32 1 2 40
E 19 657 15 3 4 698
F 1 3 4
G 2 2

Total 24 701 16 5 11 757
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TABLE XV

ABOVE GROUND- SYSTEMS PER AGE IN EACH ZONE

Agein Years
Zone 0-5 6-10 11-15 16 - 20 21-25 Total
A 14 14
B
C 4 4
D 23 23
E 288 288
F 12 12
G 2 2
Total 343 343
TABLE XVI
CONVENTIONAL SYSTEMS-SYSTEMS PER AGE IN EACH ZONE
' Age in Years
Zone 0-5 6-10 11-15 16 - 20 21-25 Total
A 2 2 1 4 1 10
B
C 3 3
D 6 16 17 1 40
E 65 121 172 179 155 698
K 4 4
G 2 2
Total 80 141 190 184 156 757

Enhancement options for existing systems could include some or all of the following:

(M

()

Stringent management of systems on lots of less then ¥ acre.

A small percentage of conventional system lots are less than % acre. Current regulations
prohibit new systems or lots less than % acre. A larger proportion of malfunction can be
anticipated on the smaller lots. A management strategy would be to identify the physical
location of these systems, and provide frequent (for example, quarterly or semi-annual)
inspections with enforcement where problems are found. When replacement is
necessitated, conformance to current standards would be required.

Continued reliance on aerobic/spray systems.

Table IX summarizes the soil types in the project area. Permeabilities are very low in the
Nahatche-Luka and Woodtell-Freestone units, and each of these has a shallow depth to
seasonal groundwater. These 2 soil associations account for 50% of Zones B, C, D, F,
and G, and are unsuitable for subsurface discharge systems. Spray irrigation systems
would be more appropriate in these areas, or systems employing an impermeable liner
such as evapotranspiration beds or rock/reed filers.
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3)

(4)

Implement conservation practices outlined in the District's Water Conservation Plan.

A primary failure mode for sub-surface on-site systems, is the inability of the drain field
to accommodate peak flows. By encouraging conservation of potable water, the District
can directly reduce flows to the septic systems, and thus minimize overflow from the
drain fields, as well as run-off from the spray irrigation systems.

Enhanced conservation measures.

The District may wish to adopt a more aggressive approach to water conservation. The
District sells wholesale water only ~ not retail — and thus its conservation options are
somewhat limited. Increased water pricing would have a minimal conservation effect,
since the wholesale water cost represents a de minimus portion of the retail bill. In
addition, the District is already committed to a long-term contractual pricing structure. A
significant component, however, of most conservation efforts involve plumbing fixture
changes to low-flow fixtures. Low-flow fixtures are a requirement of state law at present
in all new censtruction. Subject to available legal capacity, the District could consider (1)
financial incentives to individual property owners for retrofit of existing systems from
traditional to low-flow fixtures or (2) requiring conversion to low-flow fixtures as a
corrective mode for on-site systems experiencing runoff excursions.

Zones E and A, — Treatment

As outlined earlier, a pumped-type collection system appears worthy of further consideration for
Zones E and Zone A;.

The collected wastewater must be transported to a treatment facility for treatment. In this report,
three alternative treatment points were considered:

(D

(1) City of Mt. Vernon.
(2) City of Winnsboro.
3) A new treatment facility for the planning area.

The City of Mt. Vernon (1998 estimated population — 2417) operates a 0.425 mgd
activated sludge treatment plant located northeast of the City, discharging into the
Sulphur River Basin, segment 0303. The plant is of the oxidation ditch type, with final
clarification and disinfection. Current permit limits are 20mg/1 BODs, and 20mg/1 TSS.
The plant is reported to be overloaded, primarily due to infiltration and inflow, and the
City is in the process of expanding the facility. Because of the relatively large flow from
the planning area in comparison to the City's normal flows, it is anticipated that the
delivery pipeline would extend all the way to the plant, rather than discharging into the
fringes of the City system. From Area E, 8 miles of 8" force main would be required to
reach the plant, assuming a master lift station somewhere in the vicinity of FM 3122 and
FM 2723,
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Mt. Vemnon, after considering that the planning area population would exceed its own
population, and in light of its own wastewater needs, declined to be considered as the
treatment source for the lake population,

(2) The City of Winnsboro (1998 estimated population — 3323) operates a 1.12 mgd activated
sludge treatment plant, located southeast of the City, which discharges into the Sabine
River Basin, segment 0514. The plant is of the orbal oxidation ditch variety, with final
clarification and disinfection. Current permit limits are 20mg/1 BODs and 20mg/1 TSS.
The plant has an unspecified amount of excess capacity at present. From Area A to the
plant, the force main could parallel an existing power line easement, a distance of around
7 ¥ miles. An 8" force main would be required.

Winnsboro, after considering the magnitude of the flows and its own needs to
accommodate expanding local and future industry, also declined to be considered as the
treatment source for the lake population.

3) The District would have the option of constructing its own wastewater treatment facility,
subject to receipt of a permit from the Texas Natural Resource Conservation
Commission. A review of the area topography shows a number of possible discharge
points — all, however, discharge into either Lake Cypress Springs or Bob Sandlin, A “no
discharge” facility employing spray irrigation of the effluent could also be considered.

Table XVII shows a design flow of 0.406 mgd required for the planning period. For a discharge
into Cypress Springs, anticipated discharge permit limits would be 10 mg/l CBODs, 15 mg/l TS,
3 mg/l NH;, and 5 mg/l D.O. Effluent of this quality would require an activated sludge facility,
and testing filtration is assumed. Based upon similar projects in northeast Texas, estimated
construction cost for the treatment facilities would be $4.00 per gallon, or $1.62 million dollars.
Figure 8 shows a reconnaissance level layout for the grinder pump collection system. Table
XVIII presents a cost projection for construction of these facilities. Table XX presents the
overall project cost projection. Initial operation is assumed to serve 1250 residential/commercial
connections. Staffing would require a chief operator, and two assistants. Typical O & M
expenses for a system of this size are shown in Table XIX.

In addition to annual O & M, revenues received must be sufficient to amortize the $8,056,000
capital cost of the project. Chapter 7 of this plan presents a number of financing alternatives. The
two most feasible for a project of this magnitude would be the TWDB: SRF Clean Water Fund,
or the USDA Rural Development program. The approximate annual debt service through the
SRF (5%, 20 years) would average $646,000/year. Coupled with $212,000 O & M, the annual
cost would be $858,000, distributed over 1250 customers, yielding an average per customer cost
of $57 per month.
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TABLE XVII

DESIGN FLOW
Zone A;
& Zonc B 1999 2010 2020
Pop. Per Per Per
- Full/Part | Capita | TOTAL | Pop. | Capita | TOTAL Pop. Capita | TOTAL
time Flow Flow Flow
Minimum 2866 40| 114,640 | 3382 40 | 135,280 3869 40 | 154,760
Month
Average 2866 214,950 | 3382 75 | 253,650 3869 75 | 290,175
Month
Maximum
Month 2866 300,930 | 3382 105 | 354,900 3869 105 | 406,245
(Design)
i‘)‘:;“m“m 2866 358,250 | 3382 125 | 422,750 3869 125 | 483,625
TABLE XVIII

COST ESTIMATE - COLLECTION AND TRANSMISSION FACILITIES

2" PVC SDR26 LF 1.50 $32 719 50

3" PVC SDR26 212,035 LF 3.00 636,105.00

4" PVC SDR26 38,209 LF 3.75 143,283.75

6" PVC SDR26 75,452 LF 5.75 433,849.00

Lift Station 11 EA 40,000.00 440,000.00

Grinder Pump Assemblies 1250 EA 2,000.00 2,500,000.00

Bore, encasements,

pavement

repair, valves, etc. (20% of

line cost) 250,000.00
Total $4,435,957.25
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TABLE XIX

TYPICAL O & M EXPENSE

_ Description - | Expense
Salaries/Payroll Taxes $87,000.00
Office expense 20,000.00
Insurance 2,000.00
Vehicle expense, fuel & oil 12,000.00
Maintenance supplies & repai 40,000.00
Dues & education 2,000.00
Laboratory Testing 3,500.00
Chemicals 2,500.00
Utilities 24,000.00
Professional Services 15,000.00
TNRCC Inspection Fees 4,000.00

Annual Total $212,000.00

TABLE XX

PROJECTION OF TOTAL COSTS

Construction
Treatment Facilities $1,620,000.00
Collection/Transmission 4.436,000.00
Subtotal| $6,056,000.00
Contingency
15% of construction $900,000.00
Engineering
Basic Engineering $425,000.00
Other Engineering 250,000.00
Subtotal $675,000.00
Administration
Bond Attorneys, Financial Advisor,
Issuance Costs $150,000.00
Legal 25,000.00
Sites and R.O.W. 50,000.00
Interest during construction 200,000.00
Subtotal $425,000.00
Total Project| $8,056,000.00
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Under this Rural Deveclopment program, the debt service, assuming no grant and 5%, 40 year
payback, would average $470,000/per year. Coupled with the $212,000 annual O & M the
annual cost would be $682,000 and, distributed over 1250 customers would yield an average
monthly per customer cost of $45 per month. Projects may also be eligible for grant assistance
through Rural Development where the median household income is less than the state average
MHI. Based on 1990 census data, the project area would appear to qualify for up to 55% grant
assistance. Note, however, that 2000 census data will be available within the next 12 to 24
months, which could alter this eligibility. If the project were to receive 50% grant funding, the
remaining debt service would become $235,000 per year, and the average monthly per customer
cost would drop to $30 per month.

While the plant is designed for peak month flows, revenue received would be derived based on
the average month usage, which was shown in Table XVII as 215,000 gpd. For 1250 customers,
this equates to 5160 gallons/month. For comparative purposes, current rates for 5000 gallons
usage in other area cities are:

Mt. Vernon $19.37 Sulphur Springs $9.67
Winnsboro $13.25 Cooper $13.35
Mt. Pleasant $14.50 Pittsburg $15.64

While the EPA affordability criteria show an “affordable” cost limit of $48/month, it is clear that
any of the funding scenarios would result in a monthly bill significantly greater than for similar
service in the surrounding area.
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CHAPTER 6



Chapter 6 — Coordination with State and Federal Agencies

Chapter 6 provides for coordination with various state and federal agencies, to determine issues
of concern for these agencies with respect to the planning effort.

In December, 1999, letters were sent to the following entities:

Ark-Tex Council of Governments Texas Historical Commission

U.S. Fish & Wildlife County Judge — Franklin County

U.S. Army Corp of Engineers Water Quality Division, TNRCC
Texas Parks and Wildlife

Responses were received from the Fish and Wildlife Service, Texas Parks and Wildlife, and the
Texas Historical Commission. A sample of the letter sent, together with the responses received,
is included in the appendix to this report.

In summary, the Fish and Wildlife Service noted that the bald eagle, a threatened species, has
been documented to winter near Lake Cypress Springs — the project design will need to consider
this habitat. Further, Fish and Wildlife noted that there are potential impacts to fish and wildlife
resources from the sewer line construction, and suggested several ways in which the lines could
be routed to minimize this potential for impacts. Texas Parks and Wildlife's response indicated
minimal impact to fish and wildlife resources. The Texas Historical Commission commented
that several archaeological sites are recorded in the general vicinity of the proposed treatment
plant, and recommends that an archaeologist be retained to determine if any of the project area
would merit further investigation. This type of study would be appropriate once the project
proceeds to preliminary engineering and environmental phases.

Both Mt, Vernon and Winnsboro declined to be considered as the treatment entity for this
wastewater. In either case, the wastewater would be diverted out of the Cypress Basin — Mt.
Vernon discharges to the Sulphur and Winnsboro to the Sabine. The diversion of this potential
return flow could be an issue for downstream water right holders in the Cypress Basin. However,
construction impacts would be limited to pipeline construction and expansion of an existing plant
site as opposed to creating a new discharge into a drinking water supply.

For a new treatment plant site, issues would be expected to revolve around perceived impact on
water quality and on nuisance factors such as odor and noise from the treatment facility. Water
quality should not be a viable issue — the discharge permit parameters for the facility would
insure that the impact of the discharge is less than the impact of the existing on-site systems.
Noise and odors should be minimal from a properly operated activated sludge plant. However,
the treatment plant is proposed in the general vicinity of the south end of the dam — this is one of
the least populated areas around the lake, and the southerly to southwesterly prevailing winds
would carry odors away from most of the residential developments.
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CHAPTER 7



Chapter 7 — Management and Financial Alternatives

The centralized wastewater treatment alternatives discussed in this plan require significantly
large sums of money be expended for capital costs of construction, and for ongoing operation
and maintenance. These sums are typically beyond the abilities of individual users, and
consequently, the projects are constructed and operated on a centralized basis. Typically the
owner/operator may be a member owned cooperative, such as a water supply city or a utility
district; it may be a member owned cooperative, such as a water supply corporation; or it could
be a for — profit utility operating company. In fact, the system can be constructed and owned by
one entity, and operated by another (contract operation). Available financing alternatives vary
from entity to entity.

For the Cypress Springs planning area, four management alternatives are apparent:
1. Construction and operation by the FCWD.

Construction of the facilities by the FCWD, with operation by another entity,
most probably the Cypress springs WSC.

3. Construction and operation of the facilities by the Cypress Springs WSC.
4. Creation of an entirely new entity to construct and/or operate the facilities.
Option 1

FCWD i1s a conservation and reclamation district established under Article XVI, section 59 of the
state constitution. The rights and privileges of the District are outlined in the enacting legislation,
as well as the Texas Water Code. Section 4 of the enabling legislation empowers the District to
“control, store, preserve and distribute its waters...” Preservation of water quality is a prime
purpose in developing the wastewater system.

Advantages of construction and operation by the District would include:

a. The District may issue either revenue or general obligation bonds, or a
combination thereof, which could allow support of the system by a combination
of user fees and tax revenues;

b. The District is exempt from both ad valorem taxes and sales taxes. The sales tax
exemption would save around $75,000 on each $100,000 spent to construct the
project. The property tax exemption would reduce annual operating costs.

c. Section 4 of the District's creation act allows the District to accept grants or loans
from federal and state sources — these could partially defray initial capital
investment.

d. Interest earning on the District's bonds would be exempt from federal income tax,

thus resulting in a lower interest rate to the District than typically charged taxable
entities. Because of this feature, loans from the Texas Water Development Board
to the District also carry a lower interest rate than similar loans to a taxable entity;

41



Section 4 of the District's creation act provides the District with the power of
eminent domain, which would allow condemnation of property if necessary for
plant sites or easements.

Since a key purpose of the project is preservation of the Cypress Springs water
quality, and since FEWD is the entity responsible for that water quality,
construction and operation by FCWD would provide FCWD with the most direct
line of control.

Disadvantages of construction and/or operation by the FCWD include:

a.

Option 2

The tax levied for any general obligation bonds would affect all property owners
in Franklin County, only a portion of whom will receive direct benefits. This may
be problematic with respect to the use of tax-supported financing;

The District does not currently employ personnel familiar with, or licensed for,
wastewater utility operations, nor does it have equipment suitable for utility
maintenance;

Typically, wastewater bills are based upon a percentage of potable water used,
and are most easily billed and collected by the entity controlling the water
distribution system. The typical penalty for failure to pay the monthly bill for
wastewater service would be to turn off the non-paying customers water service,
which could be most readily accomplished by the Cypress Springs WSC.

Option 2 would provide for construction of the facilities by the FCWD but, unlike Option 1, once
constructed the facilities would be operated by a second entity. While this second entity could be
of several types, the most logical selection would be the Cypress Springs WSC. Advantages of
this approach would be as follows:

a.

b.

The financing advantages outlined in paragraphs a through d of Option 1 would
be preserved;

Cypress Springs WSC employs staff familiar with utility operations. The staff
may be in need of training or licensing specific to wastewater, as opposed to
drinking water, but cross-training and dual licensing are fairly routine in the water
utility industry.

Cypress Springs WSC has, in place, customer relationships, a billing system and
method of metering the service rendered, the ability to deal with non-payment
through termination of water service; and

Cypress Springs WSC also has a vested interest in preserving the water quality in
the reservoir, since this is its water supply.

An economy of scale should be achievable in O & M expenses, since staff can be
cross-trained, common management can be provided both water and wastewater
systems, and common billing would be used.

42



Disadvantages would include:

a. Provision of any service through multiple entities is inherently more cumbersome
than through a single entity;

b. A contract must be developed and maintained between FCWD and CSWSC
which is acceptable to the participants, as well as to the regulatory and financing

entities.

c. Annual operation and maintenance expenses will include sales tax on taxable
purchases.

d. The bylaws or articles of incorporation of CSWSC may require amendments to

allow for provision of wastewater service,

Option 3

Option 3 would provide for both construction and operation of the wastewater system by the
Cypress Springs WSC.

Advantages of this option include:

a. The service would be provided by a single entity;

b. The operating efficiencies of a through ¢ in Option 2 would be preserved.
Disadvantages of this option include:

a. The financing advantages of a, b, and d in Option 1 would be lost;

b. The eminent domain privileges enjoyed by FCWD would not apply;

c. Some grant/loan options may be less favorable — while Rural Development

(USDA) will likely have similar grant/loan terms for both CSWSC and FCWD,
other programs, such as TWDB, banks, or the public market will likely have
higher interest rates for the taxable debt of the corporation. Water Supply
Corporations are not eligible for funding under the Clean Water SRF funding
program of the TWDB. TWDB funding is available to WSC's, but at interest rates
about 3% higher than through the CWSRF.

d. CSWSC has a large number of customers who would not be direct beneficiaries
of the wastewater system and may be reluctant to incur the debt and obligations
associated with its construction.

Option 4

Option 4 involves the creation of a new entity to own and/or operate the wastewater utility.
Entities might include another not-for-profit utility corporation, a for-profit corporation, a
municipal utility district, municipal incorporation of the service area, conversion of CSWSC to a
utility district, operation by the County (possibly requiring special legislation), or some form of
economic development district, special purpose district, or river authority.

While each of these could be viable in certain situations, the creation of an additional entity if not
required would only complicate management of the water resources. The current availability of
both FCWD and CSWSC as viable candidates for development and operation of the wastewater
system would seem to preclude the necessity of an additional entity. If, however, the existing

43



entities are unwilling or unable to develop the project, further consideration should be given to

Option 4.

Financing Alternatives

Typically, capital costs for construction of water and wastewater utility systems are provided
through a combination of long-term debt, local contributions, and, where eligible, government
grants-in-aid of construction. Funds for annual operating and maintenance costs, and
amortization of the long-term debt are generally provided from user fees, supplemented in some
cases by tax revenues,

Long-term debt will be in the form of municipal bonds for governmental entitics, and as
corporate bonds or mortgage notes for non-governmental sponsors. The bonds or notes may be
sold to local banks, on the public market, or to various state or federal agencies maintaining
programs for this purpose. Local contributions may include unencumbered funds accumulate by
the sponsor from other activities, assessments on land developments, customer contributions,
membership or connection fees. Various state and federal agencies may provide grant funds to
projects which qualify and support the agencies established programs.

For operation and maintenance of wastewater systems, the utility establishes an annual expense
budget and, generally based upon metered water sales, a monthly user charge which will produce
sufficient revenues to meet expenses. In some cases, wholesale contract revenues, sales taxes, or
other system revenues may also supplement user fees. When debt is issued by the utility, and
supported only by revenues of the system, the bond or loan covenants may require that income
exceed expenses by a “debt coverage ratio” typically 1.10 to 1.25 times. This coverage may be
avoided where a pledge of tax revenue can supplement the user charges, or where the debt is
fully supported by tax revenues in lieu of user fees. Where the debt is issued in the public
market, the credit rating of the issuer and the presence or lack thereof of commercial insurance
guaranteeing repayment can affect the interest rate at which the debt is sold.

For the FCWD project, Table XXI herein illustrates the alternatives available for financing the
initial capital costs.
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CHAPTER 8



Chapter 8 — Public Involvement

Public involvement was provided through presentations at regular board meetings of the FCWD,
and the local news media. Examples are included in Appendix B. The planning grant application
envisioned appearances before the Winnsboro and Mt. Vernon City Council — these appearances
were dropped after these entities declined to participate as the treatment entity.

In addition, a questionnaire was mailed to lake area residents, to elicit their feelings with respect
to current treatment methods, and their opinions regarding a centralized collection system. A
sample of the questionnaire, a summary of comments received with the questionnaire, and a
tabulation of survey responses are included in Appendix B. A total of 1366 surveys were mailed
using a mailing list compiled by the District of persons who lease lake property from the District.
Some of these are currently developed, and some undeveloped. The majority will fall in planning
sub-areas E and Ai, which are the areas considered potentially feasible for a centralized
collection system. 683 survey responses were received.

89% of the responses received were from Areas E and Ai. 75% of the responses were from
developed properties, with 25% being from property held for future development. Of the
respondents, 57% report satisfaction with the current practice of on-site systems. 43% reported a
preference for a centralized system, but only 31% would be willing to pay $30.00 per month or
more for the service. Areas A1 and E were tabulated separately, with similar percentages found
for each area individually.

The written comments received generally express a desire to maintain the quality of water in the
reservoir, but a concern over the cost of the centralized service. Several of the commentors noted
that they would use the system only infrequently, thus making the monthly charge more
burdensome. Others noted that they had recently spent large sums to upgrade their present
systems. Several commentors suggested a need for more stringent enforcement of existing
regulations.
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CHAPTER 9



Chapter 9 — Conclusions

This study has analyzed the potential for a wastewater collection system and centralized
treatment facility in a planning area which generally encompasses the watershed of Lake Cypress
Springs in Franklin County, Texas. The study indicates at total of 5138 people in the planning
area, of which 2306 are full-time residents.

The planning area was divided into 7 sub areas for analysis purposes. Data shows that a
centralized system is not and will not likely be cost effective in 5 of those 7 areas during the
planning period. For these areas it is recommended that the District consider methods to
encourage water conservation; enhanced inspection and enforcement to eliminate substandard
on-site systems; and continued inspection and regulation of newly installed systems.

Sub areas E and A; evidence potential for development of a pressure-type collection system and
a centralized treatment facility. 1250 full or part-time residences could be served in these areas at
present. However, the average monthly user cost would range from $30 to $57 per month,
dependent upon financing and management arrangements. This is significantly higher than for
surrounding systems. Results of a survey of lake area residents showed that only about one-third
would be supportive of a centralized collection system at this time, with monthly rates in excess
of $30.00. To be successful, the project must have a much higher acceptance level and, in fact,
would probably require mandatory connection to the system. The project may be more favorably
received at a future date within the planning period as increased densities drive down user costs
and exacerbate environmental concerns.

Water quality studies indicate that, while there do appear to be nutrient and bacterial loadings to
the lake from on-site wastewater facilities, the predominant nutrient and bacterial loadings are
from upstream of the reservoir. Further studies are recommended to identify, and subsequently
manage, these influents. Possible options include:

1) The Texas Water Development Board, through its Clean Water SRF program,
funds the Source Water Assessment Program, or SWAP. SWAP provides
guidance to water supply entities to identify pollutant sources in a reservoir
watershed, and loans funds to rectify these identified problems.

2) The TNRCC, through the Clean Rivers Program, CRP, provides funding and
assistance for developing water quality data on water bodies in Texas. FCWD has
begun participation in this program by funding four water quality monitoring sites
on Lake Cypress Springs for this year. Two of these sites will monitor influents
from the major tributaries to the reservoir. Funding of these sites should be
continued in subsequent years, to develop a meaningful database,

3) The Natural Resource Conservation Service provides a Section 319 program in
conjunction with the Texas State Soil and Water Conservation Board. Under this
program, once non-point agriculturally related water quality problems are
identified by TNRCC or other parties, the program provides grant funds to
partially defray the landowner's cost in rectifying the identified problems.
Management plans are developed by the NRCS staff — the landowner matches the
grant on a 60-40 basis.
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903) 785-0303

HAYTER " RECEIVED AX (903) 765-0308
ENGINEERING, INC. FER 0 3 2060

CONSULTANTS PLANNERS ENGINEERS

December 16, 1999

4445 S.E, LOOP 286
PARIS, TEXAS 75460

' 7 J’:?:::\\\ o
Mr. Roy G. Frye rf; - \ totiy é&*ii.}ﬁigéfgma
Texas Parks and Wildlife Department A o i} 2 fdl‘ Y
4200 Smith School Road b 4
Austin, Texas 78744 RIS
Re:  Franklin County Water District : st i

Franklin County, Texas
Regional Wastewater Plan

Dear Mr. Frye:

Franklin County Water District owns and operates Lake Cypress Springs in Franklin County, Texas.
With the assistance of the Texas Water Development Board, the District is developing a regional
plan for wastewater seryices, generally covering the drainage area of the lake. The planning area is
shown on Figure 1 attached. The plan is to assess the feasibility of such a project, and to investigate
various alternatives available, This letter is to initiate coordination with your agency regarding any

comments or concerns for a project of this nature.

The 3,400 acre surface area lake was impounded in 1971. Today, it serves as the water supply for
the Cypress Springs Water Supply Corporation, and the Cities of Mt. Vernon and Winnsboro, The
study has shown that there are 5138 full or part-time residents within the watershed, and that this will
increase to 6675 by the year 2020.There are no industrial or substantial commercial contributors
within the planning area. The lake is a prime recreationa! resource, with activities including camping,
fishing, water skiing, swimming and other water based recreation.

The District enforces on-site waste disposal regulations established by the TNRCC. Soils in the
watershed are, however, generally not conducive to on-site disposal, and the District forsees a need
for collection and central treatment of the wastewater at some point in the future.

T
Four alternatives are being considered at this time: Exas Parks & Witg:
. ife De
PL.
1. Continuation of on-site systems : DEC 20 {
2. Collection and transport to the City of Winnsboro . 999
0 Vo3 Collection and transport to the City of Mt. Vernon ' G/ig Habitzs A3seserm
4, Collection and treatment at a site near the lake, to be determined -4t Pz, Gram



Low population density appears to render collectlon and central treatment cost-prohibitive in all

~ planning areas except E and Al, and if af appears that continuation of on-site systems will be the

selected alternative for low population density areas. Collection and centralized treatment may be
cost-effective in areas E and A1, subject to further analysis.

- If so, however, both Winnsboro and Mt. Vernon have currently declined to provide treatment

because of the large lake population relative to their own. Preliminary discussions of alternate 4 have

centered on g plant generally located at the south end of the Lake Cypress Springs dam covering 2
“'Lgﬁ gﬂa

to 3 acres, as shown on the attached Fi Figure 1. The plant would be of the activated sludge type, with

a anticipated average daily flow of 0.400 mgd Perrmt limits are ant1c1pated tobe 10 mg/l BODs, 15

agghcatlon of the eﬁluent will @J;g be con51dered mcollectlon system would be.of the gggder or

S gpjlc tank effluent pump type with PVC mams Lines would be routed adjacent to ex1st1ng roads
wherever feasible.

Analysis is currently underway on the cost-effectiveness of a collection system and treatment facility.
Should you desire to comment at this stage, we would appreciate your response by January 20, 2000.
Please feel free to contact me for any further information at 903-785-0303.

Sincerely,

JER ENGINEERING, INC.

A\

)

R. Reeves Hayter, P.E.
President

cc: Mr. David Weidman, FCWD
Mr. Ed Withers



United States Department of the Interior

1 .
FISH AND WILDLIFE SERVICE 25 Sepctment orihe laferior
Ecological Services I848-1889
WinSystems Center Building
711 Stadium Drive, Suite 252
Arlington, Texas 76011 2-12-00-1-175

January 12, 2000

JAN18 RECD

Mr. R. Reeves Hayter
Hayter Engineering, Inc.
4445 S.E, Lcop 286
Paris, Texas 75460

Dear Mr. Hayter:

This responds to your December 16, 1999, letter requesting comments on Franklin County Water
District’s proposed regional plan for wastewater services in Franklin County, Texas. The
proposed project consists of the construction of a treatment facility and collection system within
the general drainage area of Lake Cypress Springs.

Threatened and Endangered Species

The only federally listed threatened or endangered species known to occur in Franklin County is
the threatened bald eagle (Haliaeetus leucocephalus), which is considered a winter and possible
spring resident and has been documented at Lake Cypress Springs in recent years. Bald eagles
nest, roost, and perch in tall trees near water and feed primarily on fish and waterfowl. Winter
habitat includes reservoirs, lakes, playas, rivers, and marshes. Most wintering bald eagles migrate
north February through March; however, nesting eagles either stay throughout the entire year or
migrate late in the summer.

For information regarding State listed species and Species of Concern, contact the Texas Parks

and Wildlife Department, Texas Biological and Conservation Data System, 3000 South IH-35,
Suite 100, Austin, Texas 78704, or call them at (512) 912-7011.

Wetlands and Wildlife Habitat

Because only a general project area for the proposed wastewater system has been submitted for
our review, specific comments on the proposed treatment facility site and collection system routes
cannot be addressed at this time. However, we would like to offer a few suggestions that should



be considered during the planning phase to avoid and/or minimize the potential impacts to fish and
wildlife resources and the environment, such as:

1) utilizing as much existing utility or road right-of-way as possible for sewer line.
2) avoiding impacts to wetland areas.

3) selecting sewer line routes that have the least number of creek, stream, river, or other
waterbody crossings.

4) avoiding impacts to riparian and upland forested areas.

5) avoiding areas which may contain suitable habitat or have documented occurrences of
federally listed species.

We would be glad to provide technical assistance at any stage of the planning and development
process for the proposed project.

Thank you for the opportunity to comment on the proposed project. If you have any questions,
please contact Clayton Napier or Omar Bocanegra at (817) 277-1100.

Sincerely,

b (el

Thomas J. Cloud, Jr.
Field Supervisor



T E X A S GEORGE W. BUSH, GOVERNOR

HISTORICAL JOHN L. NAU, Il, CHAIRMAN

COMMISSION F. LAWERENCE OAKS, EXECUTIVE DIRECTOR
The State Agency for Historic Preservation

January 12, 2000
R. Reeves Hayter, P.E. ,
Hayter Engineering, Inc. JAN 18 RECD
4445 S. E. Loop 286
Paris, Texas 75460

Re: Franklin County Water District Regional Wastewater Plan
(TWDB)

Dear Mr. Hayter:

Thank you for your correspondence describing the above referenced project. This letter
serves as comment on the area indicated from the State Historic Preservation Officer, the
Executive Director of the Texas Historical Commission.

The review staff, led by Ed Baker, has completed its review. We prefer not to comment
on the four specific alternatives listed in your letter, as they would have to be described in
more detail. We can comment that several archeologica) sites are recorded in the area
marked “general vicinity of propesed plant” on vour project map.  We recommend that
you engage a qualified professional archeologist or, perhaps, enlist the aid of Texas Water
Development Board archeclogists and environmentai staff to determine which, if any, ot
the possible project areas would merit further investigation or protection under state and
federal laws. Please feel free to contact us again at any point in the planning process.

We look forward to further consuitation with you and hope to maintain a partnership that
will foster effective historic preservation. Thank you for your inquiry, and for your
efforts to preserve the irreplaceable heritage of Texas. If you have any questions
concerning our review or if we can be of further assistance, please contact Ed Baker
at 512/463-586%.

Sincerely,

‘_.-l : 7 . - 2
AU A TR
F. Lawerefice Oaks, State Historic Preservation Officer

P.O. BOX 12276 « AUSTIN, TX 78711-2276 + 512/463-6100 - FAX 512/475-4872 - TDD 1-800/735-2989
wuw thestate ftx.us
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APPENDIX B
Public Participation

Franklin County Water District, Notice of Board of Directors Meeting to be held on December
13, 1999 at 3:00 P.M.

Franklin County Water District, Notice of Board of Directors Meeting to be held on January 10,
2000 at 3:00 P.M.

Franklin County Water District, Notice of Board of Directors Meeting to be held on February 12,
2000 at 3:00 P.M.

Cypress Springs News, January 2000
Cypress Springs News, March 2000

Franklin County Water District, Lake Property Lessee survey results
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FRANKLIN COUNTY WATER DISTRICT [EC 0 81%9

MOUNT VERNON TEXAS BARGAQDA XELTH CAMPOELL Founly Clerk
NOTICE OF BOARD OF DIRECTORS MEETING $Argls " y " s
PBITHITT e

TO BE HELD ON Decemnber 13, 1999 af 3:00 PM
NOTICE IS HEREBY GIVEN THAT A REGULAR MELTING of the above named Doard of Direclors
will be leld on the 1311 day of DECEMBER, 1999, 3:00 P, M., in the District’s office located an the East
side of the square in Mount Vernon, Texas. The following subjects will be discussed and possibie action
laken thereon:

1. Invocation

CONSENT AGENDA

l. Consideration, Approval and Ratification of M inutes.

REGULAR AGENDA

I Consideration, Approval of Paymient of Dills,

2. Report from Hayter Engineering on Wastewater Stdy.

kR Cansideralion, Approval of Request by Kings Country POA to Construet Fishing Pier.

4. Consideration, Approvat of Modification of Districts Request for Probation ol Aquatic Aircrall on
Lake Cypress Springs with TxDot.

}

EXECUTIVE SESSION

1. Personnct Mallers. .. Employee Evaluations and Salaries. (Subchapter D, 551.074 (a) (1) Texas
Open Meelings Act). ¢

2 Consultation With Atloruey. .. Pending Litigation, (Subchapter D, 551.071 (1) (A) Texas Open
Mectings Acl).

3 Open Session - Consideration, Approval of Items Discussed in Execulive Session.

MANAGERS REPORT

1. Status of Spillway Property Closings and Easemients.
2. Manager's Designaled Representalive Certification.
3. Report on Parks and Wildlife Vegetation Survey.
ATTORNEY'S REPORT

Il further information concerning the meeting is desired, it can be oblained by contacling David I.

Weidman at 537-453¢6
FRANKLIN CO N'TZZ\TERD TRICT

1. undersigned County Clerk of Franklin County, Texas, do hereby certify that the above NOTICE OF
MEETING of the above named Franklin County Waler District is a true and correct copy of said NOTICE
and I'posted a true and correet copy of said NOTICE an the bulletin board at the courthouse door of
Pranklin County, Texas on the 81 day of December, 1999 and it reimained so posted continuously for at

least 72 howrs immedialely preeeding the dale of the meeting, )
4/2212%_ 1/:/4,%{ ﬂ Wﬁ—f/{/

Barbara Keith Campbell, County Clerk

7’73103/( Sinienoc- &ﬁiﬂéﬁ
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FRANKLIN COUNTY WATER DISTRICT DEC 0 81999

MOUNT YERNON TEXAS NARDALIA KERTHCAMPRELL County Cierk
NOTICE OF BOARD OF DIRECTORS MEETING FrAnkhn Layoty. foxas
PO ETDEL e

TO BE HUELD ON December 13, 1999 at 3:00 PM
NOTICE IS HEREBY GIVEN THAT A REGULAR MELTING of the above named Board of Directors
will be held on the 13th day ol DECEMBER, 1999, 3:00 P. M., in the District's office locaicd on the East
side of the square in Moust Vernon, Texas. The following subjects will be discusscd and possible action
taken thercon:

l. [nvocation

CONSENT AGENDA

I Consideration, Approval and Ratification of Minutes.

REGULAR AGENDA

1. Consideralion, Approval of Payment of Bills.

2. Report from Hayter Engineering on Wastewaler Study.

3. Consideration, Approval of Request by Kings Country POA 10 Construct Fishing Pier.

4. Consideration, Approvaf of Modification of Districts Request for Probation of Aquatic Aircral on

Lake Cypress Springs with TxDolt.

EXECUTIVE SESSION

I. Personnel Matters... Employee Evaluations and Salaries. (Subchapter D, 551.074 (a){1) Texas
Open Meetings Act). '

2. Consultation With Altorney...Pending Litigation. (Subchapter D, 551.071 (1) (A) Texas Open
Meetings Act).

3. Open Session - Consideration, Approval of ltems Discussed in Executive Session.

MANAGERS REPORT

[ Status of Spillway Property Closings and Casements,
2 Manager’s Designated Representative Certification,
3. Report on Parks and Wildlife Vegetalion Survey.

ATTORNEY'S REPORT

Il further information concerning the meeting is desired, it can be obtained by contacting David I.

Weidman at 537-4536
FRANKLIN COUNTY WATER DISTRICT
f d— 174

1, undersigned County Clerk of Franklin County, Texas, do hereby certify that the above NOTICE OF
MEETING of the above named Franklin County Waler District is a true and correcl copy of said NOTICE
and I posted a rue and correct copy of said NOTICE on the bulletin board at the courthouse door of
I'ranklin County, Tcxas on the 8ih day of December, 1999, and il remained so posted continuously for ol
lcast 72 hours immedialely preceding the date of the meeling,

Lo A b b

Barbara Keith Campbell, County Clerk

Fonuck Smenc- Dopaty-




ATE 11717799

TIKE 15:29:10

FRAMKLIN COUNTY WATER OISTRICT
A/P CHZCK DISTRIBUTION xx

COMPANY NO. 1

PABE 1

KB VENDS YENDOR NAME INVOICE NO CO®  ACCTS PAY CASH BISCELL 6/L ¢
14588  ALCOL ALCO DISCOUNT STORE 111099 01 187.17

14588 ALCOY ALCO DISCOUNT STORE 111099 01 k -187.17
4589 ARKOZ ARKLA 21419 01 12.00

(4589  ARKOZ ARKLA 21415 01 -12.00
4590 BIZO1 EI7 SUPPLIES 1063 01 623 .83

4590 BIZ01 EIZ SUPPLIES 1003 01 ~623.83
4591 CROOL CROWSTON'S SERVICE CENTER 111099 01 78.14

4891 CROOT CROWSTON'S SERVICE CENTER 111099 01 : -78.14
4592 (CR0O02 BROOKSEY CROW 233140 01 222.00

4592 CROO2 EBROOKSEY CROW 233140 ¢l -222.00
4593 CYPO4 CYPRESS CREZEK COUNTRY CLUB 6767 01 85.00

4583 CYP04 CYPRESS CREEK COUNTRY CLUB 6767 01 -85.00
594  0IGOZ DIGITEC INFORMATION SYSTEMS,IN 14084 01 137.50

459¢  O0IGO2 DIGITEC INFORMATION SYSTENS,IN 14084 01 -137.50
4595  FCWOL FCUD-MISCELLANEQUS FUND 2251 01 39.50

4395  FCWOL FCWD-MISCELLANEOUS FUND © 2252 0t 96.21

4595 FCWO! FCHD-MISCELLANEQUS FUND 2253 01 50.00

4595 FCWOL FCWO-MISCELLANEQUS FUND 2254, 01 60.00

4595 FCWO1 FCWO-MISCELLANEOUS FUNO 2254 1 -255.71
§596  FIR02 FIRST NATIONAL BANK DEPOSIT Q1 2285.38

4596 FIRGZ FIRST NATIONAL BANK 0EPOSIT 01 -2265.58
4597 GTEOL GTE SOUTHWEST INCORPORATED 111599 01 213,82

4397 GTEQL GTE SOUTHWEST INCORPORATED 11159 01 -213.63
§598  HAYOL HAYTER ENGINEERING, INC. 5640 01 7545.89

4538 HAYOL HAYTER ENGINEERING, INC. 5640 01 -7545 .89
1399 KUHGZ J0Z KUHL 11599 01 50.99

1599 KUHC2 JOE KUHL 11599 01 -50.00
1600 LONO3 LONE STAR TIRE 5567¢ 01 32.00

4600 LONO3 LONZ STAR TIRE 55679 01 -32.0¢
1601 NEEQL NEELO SHARPENING SERVICE 29401 01 24,50 ‘

1601  NEEO! HEELD SHARPENING SERVICE 29401 01 -24.50
1602 PLEQOL " PLEASANT 0AKS LANOFILL 000318 01 30.00 .
1602 PLEQO] PLEASANT 0AKS LANDFILL 000318 01 -30.00
1603 SOUGL SOUTHWESTERM ELECTRIC POWEZR CO 1311899 01 185.69

1603 SOUOY  SOUTHWESTERN ELECTRIC POWER CO 11169§ 01 ‘ -185.49
1604 SOUOS SOUTHWESTERM LIFE 1199 01 2120.05

1604 50005 SOUTHWESTERN LIFE 1199 01 -2120.04
605 THCOL TWCA RISK MANAGEMENT FUND 1199 01 560.00

1605 TWEOL TWCA RISK MANAGEMENT FUND 1199 01 -560.00
1606 TYLOL TYLER UNIFORM CO. 16697 01 231.36

1606 TYLO1 TYLER UMIFORH CO. 16697 01 -231.3%6
607 WALG2  WAL-MART (M2 01 -§5.0¢4

1607  WALOZ WAL-MART CORRECTION 01 -28.62

607 WALOZ WAL-KART 0C524 01 28.52

1607 WALO2 WAL-MART 111095 01 85.04

607 WALOZ WAL-MART 2050 0l £9.9¢

1607 WALOZ WAL-MART 2358 01 179.92

1607 WALO2  WAL-HART 2648 0! §¢ .04

1607 WAL0O2 WAL-MART 2646 01 ~355.92
608 WEIOL CYNTHIA WEIDMAN 25,316 110599 01 199.50

1608 WEIOL CYNTHIA WEIDMAN #25,316 {10599 01 -199.50



S

DATE 11/17/99 TIME 15:29:14

FRANKLIN COUNTY WATER DISTRICT
4/P CHECK DISTRIBUTION zx COMPANY MO, 1

PAGE 2

CHECK §  VENDE - YENDOR MAME INVOICE NO CO%  ACCTS PAY  DISCOUNT CA3H HISCELL G/L 4
14603  WINOS WINKLE QIL CO., INC. 25305 01 914 .93
14609  WINOS WINKLE OIL CO., INC. 25305 0t - -§34 .23
xxx TOTALS 16330.41 0.00 -16330.41 0.00
¢l 11120 CO 14574 J R ALPHIN 11709/%% 0.00
01 63540 CO 14576 J R ALPHIN 11709799 285.00
11709799 285.00
FRANKLIN COUNTY WATER DISTRICT
RSVAYIAE! TIME 13:52:43 A/P VOIDED & UNUSABLE CHECK EDIT LIST xx COMPANY NO. | PAGE 1
JASHE  CHECKS  VENDH VENDOR NaKE INVOICE # DISC AHT NET &MT  STATUS
00524 0.00 28.62
2050 .00 §9.96
2359 ¢.00 179.92
2644 0.00 86.04
(1120 14367 WALOZ WAL-HART 0.00 384.54  NOLDED
x1x TOTALS 0.00 384.54
PAYROLL PERIOD ENDING 10/31/99
Check # Payee Amount
14576 Shirley Maples 582452
14577 Carole Dunn 527.33
14578 Trish Kuhl 160.91
14579 David Weidman 627.15
14580 Gary Marrs 826.66
14581 J. R Alphin 712.66
14582 Michael Jaggers 17731
14583 Roy Medders 693.38
14584 Alice Kirkelie 575.62
14585 Shirley Dacus 63.73
14586 Chelitta Thomas 472.86
14587 Morlan Roach 669.79
14588 David Butler 414.37
Total 6,749.29

A

285.00
0.00

285.00
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S COUNTY WATER DISTRICT

GUNT VERNON TEXAS AN U5 2000

NOTICE OF BE’)ARD OF DIRECTORS MEETING

TO BE HEL

NOTICE IS {IEREBY GIVEN THAT

onN ,fuuunry |°, 2000 a1 3:00 M RALED LR LTI EATANTTE LR PR

RALIT. 3 S U PO

A REGULAR MEETING of the abuve niTnédgo.l'rd"nfﬂucﬂarr"'“""

will be held on the 10ih day ol JANUARY, 2000, 3:00 P. M, i the Oistrict’s office [ocated on the East
side of the square w Mount Vernun, Texat, The following subjests will be discussed and possible actian

taken thercon:

I Invocatinn

CONSENT AGENDA

1. Considesation. Approvsl and Rutjfication of Minutes.
2, Considerlion, Approvat 3ad Ratftication of Payment of Bills.

REGULAR AGENDA

I Cunaideration, Approval of Lenar of Undersianding und Eszemeat for City of Mount Pleasan

Water Siphon Structure.

L)

Cypress Basin in Clean Rivers T

Coasidecation, Approval, Revise
Amend 1999 Budget.

[V SV

EXECUTIVE SESSION

MANAGERS REPORT

Consideystion, Approval of Bids'

Considerstiun, Apmoval of District Waler Quality und Sampling Program, amd Panticiparing with

Ersling Peygrum.
‘or Purchase ol 2000 Truck lue bespeciar.
' Work élfg! Permits and Rules,

. Atleading TWCA Annual Convention and Public Funds Invesiment Training Segtion

ATTORNEY'S REIONRT

If furthes informotion conceming I1he mes]
Weidman a¢ 5373536

ing Is desired, it can be obwingd by contacting David 1.

1, undersigned Counvy Clerk ol‘anklan County, Teaus, du hereby cantify that the above NOTICE OF
MLEETING of the 3bove mamed Franklin County Waler District 5 4 true and correct copy of said NOTICE
and [ posted a rrus awd worrect copy of sald NOTICE on the bullctin board af the cousthouse door of

Fyank i County, Texus un the Sth day of!

January, 2000, and 1t remained so pasted continuously for at leas:

72 bours immediately preceding \lie date pf the meeting.

|

b

BurBara Keisl Campbett7 Caunry Cleck

M



FILED FOR RECURD

at 3:99_ o'clock ﬁ M
FRANKLIN COUNTY WATER DISTRICT
MOUNT VERNON TEXAS FEB 0 8 2000

NOTICE OF BOARD OF DIRECTORS MEETING
TO BE HELD ON February 14, 2000 at 3:00 M qanpARA KEITH CAMPBELL Gounty Clark

: ragkhin County. Texas
NOTICE 1S HEREBY GIVEN THAT A REGULAR MEETING of the above nﬁ\uuéa?nﬁrtﬁw ; 5 Deputy

will be held on the 14th day of FEBRUARY, 2000, 3:00 P. M., in the District’s office located on the East
side of the square in Mount Vernon, Texas. The following subjects will be discussed and possible action
taken thercon:

. Invocation

CONSENT AGENDA

Consideration, Approval and Ratification of Minutes.

Consideration, Approval and Ratification of Payment of Bills. :
Destruction of Three Legal Size Boxes of Records in Accordance with Records Contro! Schedule.
Budget Comparison January 2000.

B O R

REGULAR AGENDA

I Report from Hayter Engineering on Wastewater Study.

2. Consideration, Approval Matters Concerning Withdrawal of the City of Mount Vernon f{irom
Participation in Aeration System on Lake Cypress Springs.

Consideration, Approval of Bids to Construct Retaining Wall in Walleye Park.

4. Consideration, Approval of Sale of General Fixed Assets.

(97 ]

EXECUTIVE SESSION - .

MANAGERS REPORT

1. Public Forum on Operation of Aquatic Aircraft on Lake Cypress Springs.
2. Report on CRP Water Quality Conference.

ATTORNEY'S REPORT




HgED FOR HECORD
at 3:03_o'clock Q M
FRANKLIN COUNTY WATER DISTRICT

MOUNT YERNON TEXAS
NOTICE OF BOARD OF DIRECTORS MEETING FEB U 8 ZUUU
TO BE HELD ON February 14, 2000 at 3:00 PM  nanARA KETHEAMPRELL Lounty Cler
eagkhn Caunty, Texas
NOTICE IS HEREBY GIVEN THAT A REGULAR MELETING of the above nfw AL Lckses—lenty
will be held on the Tdih day of FEBRUARY, 2000, 3:00 . M., in the District’s office located on the East

side af Lhe square in Mount Yernon, Texas. The [ollowing suchcls will be discussed and possible action
taken thereon:

1. Invocation

CONSENT AGENDA

1. Considcration, Approval and Ratification of Minutes.

2. Consideration, Approval and Ratification of Payment ol Bills,

3. Destruction of Three Legal Size Boxes of Records in Accordance with Records Control Schedule.
4. Budget Comparison January 2000,

REGULAR AGENDA

1. Report from Hayler Enginecring on Wastewater Sludy.

2. Consideralion, Approval Mallers Concerning Withdrawal of the City of Mount Vernon from
Participation in Acration System on Lake Cypress Springs.

3. Consideration, Approval of Bids to Construct Retaining Wall in Walleye Park.

4. Consideration, Approval of Sale of General Fixed Assets. }

EXECUTIVE SESSION .

MANAGERS REPORT

i Public Forum on Operation of Aquatic Aireraft on Lake Cypress Springs.

2. Report on CRP Water Quality Conference,

ATTORNEY'S REPQRT

I Turther information concerning the meeting is desired, it can be obtained by contacting David 1.
Weidiman at 537-4536

I"RANI\I INCOUNTY WATER DIS'I RICT

ke

I, undessigned County Clerk of Franklin County, Texas, do hiereby certify that the above NOTICE OF
MECTING of the above named Franklin County Water District is a truc and correct copy of said NOTICE
and | posted a true and correct copy of said NOTICE on he bullelin board al the courthouse door of
Franklin County, Texas on the 9th day of February, 2006, and it remained so posted continuously for at
least 72 hours immedialely preceding the date of the mieeling.

”' . /J ﬂﬂ’,ﬂ I/szﬁ wa

B, N s " Barbara Keith Campbell, County &icrk
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Cypress Springs News

Lake Cypress Springs: Franklin County’s Economic Powerhouse

January 2000

Lake Stgl 2 Feet Below Normal

- R R : \\
The “Glory Hole” at the dam is a silent remmder
of how far the lake must rise before the level is

normal.

Hydrilla Report

The Franklin County Water District
(FCWD)has finally received the State report on
Hydrilla. 1t reads (in part): “Based on this year’s
survey, the estimated coverage of Hydrilla was
125-150 ares, similar to that found in 1998. This
represents a 50-60% reduction in coverage com-
pared to that found in the early 1990°s. All of the
Hydrilla observed was in the lower end of the res-
ervoir (below Hwy 115 bridge).”

CSN received a pointed letter from a resi-
dent of Pine Valley, inquiring whether the FCWD
had been out on the lake recently. He and two
friends in North Shore plus two in Tall Tree say
that the Hydrilla is the worst in five years.

FCWD may do spot treatments.

Lake Conditions

As of 31 December, Lake Cypress Springs
is 23 inches below normal. Water temperature is
53 °F in shallow water, and is very clear. The cat-
fish are still in the Lake Property Management
boathouse, albeit moving rather slowly. They still
accept catfish food donations.

Pollution Entering Lake
Cypress Springs From Creeks

FCWD commissioned a year-long toxicol-
ogy study of pollution as a part of an ongoing pro-
gram to insure Lake Cypress Springs water qual-
ity. During that period, only three samples were
taken. Panther Creek (North end) and Big Cy-
press Creeks (West end) were found to have ele-
vated levels of bacteria and household detergents.
In one sample, poliution was 300 times that of ref-
erence sites. This seems to indicate that pollution
is entering the lake mainly from the creeks. Itis
noteworthy that extensive cattle, dairy and
chicken operations are upstream of the affected
areas. Presently there are no state regulations on
those agricultural industries.

Water was checked for pollutants at Big
Cypress Creek, Panther Creek, Alligator Cove in
North Shore, Crawfish Cove in Kings Country, El
Dorado Bay, and Tall Tree. Panther and Big Cy-
press creeks had elevated levels of nitrate, phos-
phorous, orthophosphate, and sulfate as well as
fecal coliform and fecal streptococus. The latter
two are indicative of human and animal waste.

In the cases of Crawfish and Alligator
Coves, some pollution seems to be coming from
old, leaking, or outdated septic systems which are
not using modern aerobic methods. However,
pollution levels in feeder creeks is up to 20 times
that of those coves. The source of the most of the
pollution apparently comes from the runoff from
chicken farms, dairy, and beef cattle upstream of
the affected areas.

The report by Huther and Associates of
Carroliton, TX recommends further sampling and
an investigation of the sources of nutrients and fe-
cal bacteria in the creeks. It further recommends
continued monitoring, especially the creeks. -

Given the fact that agricultural runoff is
unregulated, FCWD seems to be aiming at a cen-
tralized wastewater treatment for lake homes.
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Central WasteWater Treatment?

Valentines Party at
Cypress Creek Country Club

.

Good food, good friends, good prices, and
live entertainment were the order of the day on
February 18, when the Cypress Springs Country
Club had it’s first Sweetheart Supper. “The party
exceeded our wildest expectations”, said the Gen-
eral Manager, “We were expecting half as many
as made reservations and really had to scramble at
the last minute. We’re really pleased with how
our first event turned out, and have learned a lot
about what people want from the Club.”

Cypress Creek Country Club plans more
monthly events, centered around major holidays;
Memorial Day, Fourth of July, and Labor Day.
The next event is St. Patrick’s Day party sched-
uled for March 17-18. Make reservations by call-
ing 903-860-2154.

Lake Conditions

As of 22 February, 2000, Lake Cypress
Springs was 13 inches below normal. Water is
cloudy due to the rain on Feb. 26, and water tem-
perature is 59°F in shallow water. Catfish are not
to be found in the Lake Property Management
boathouse, gone to deep water to hide from fisher-
men.

Hayter Engineering presented the results
of their study of a centralized wastewater treat-
ment plant for Lake Cypress Springs at the Frank-
lin County Water District Board meeting, Febru-
ary 14. The study is based on the assumption that
at some later date 1250 homes around the lake
might require a centralized septic system.

The treatment facility would likely be lo-
cated at the south end of the dam because there is
little development in that area, and the odors and
noise would offend the fewest number of people.
Prevailing winds would carry odors North and
Northeast. :

Untreated sewage would be pumped to the
treatment plant by a 2” to 6” pipeline encircling
the area delineated by the Hwy 115 bridge, the
lake itself, and the dam. The 2 to 400,000 daily
gallons of treated wastewater could be sent down-
stream, but that might create an issue for the wa-
ter-rights holders of the Cypress Basin. Treated
wastewater could also be discharged into the
drinking water supply of Lake Cypress Springs.

The system would cost $8,056, 600.00
(86,445/home vs. $4500 for an aerobic system)
and have an operating budget of $212,000.00/year
($170 per year per home) excluding interest.

Winnsboro and Mt. Vernon have each de-
clined to be considered as treatment entities, leav-
ing three options; treatment by FCWD, a new en-
tity, or Cypress Springs Water Supply.

Financing would be provided by grants,
loans, and general obligation and revenue bonds.
The latter would require a taxpayer referendum.
If included in the monthly water utility bill, the
average water bill would double or triple, and the
homeowner would pay for the electricity to pump
effluent into the central system.

As of 1 January FCWD and the State spent
over $20,000.00 on studies, one of which demon-
strated that pollution enters Lake Cypress Springs
mainly from streams, not septic systems.
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Dear Lake Property Lessee:

To protect and maintain water quality, the Franklin County Water District is conducting a study to determine if a
centralized sewer collection and treatment system would be feasible for the property around Lake Cypress
Springs. If such a system were determined feasible, it would be several years before it could be implemented.
To assist us in this study, we would appreciate your answers to the following questions:

1.

2.

Is your property presently developed or undeveloped 2
Your present form of sewage disposal is:

Clearwater/spray irrigation Other
Septic tank/drainfield None

Considering your own present system and your neighbirs’ systems, do you think that these “on-site”
systems are sufficient for the present time, or would you prefer to see a collection system and central
treatment plant?

On-site systems okay Prefer centralized system

Our engineers feel that if a collection system and centralized treatment plant were buily, the average
monthly bill to the users would be $30 to $60 per month. Would you be interested at (check one):

Less than $30 540 - 850
$30- %40 350 or more

Not injerested

‘Thank you for your assistance. Please return this survey by Aprii 15, 2000 to:

Franklin County Water District
P.O. Box 559
Mt. Vemon, TX 75457

Sincerely,

David I. Weidman
General Manager



ELABORATED RESPONSES TO QUESTIONS

On-site systems okay (yes) with further commentation

Ll N —

B

v

14.

15.
16.
17.

18,

19
20.
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Would prefer Centralized system at reasonable cost because of environment.

For now, but maybe will prefer centralized system later.

We are “week end” lake owners, asking $30 to $60 a month is a lot. Think this should be on a “usage”
basis.

Would this involve fire hydrants?

Is there any problem with lake water due to seepage?

Would the money for residental sewage be better spent toward minimization of B.0.D. (manure) from
dairies and chicken operation?

Who pays and maintains the pumps and tank from the house?

Just had expensive on-site system installed less than a year ago. Central system is goed idea. We just
wouldn’t be interested now.

Four weekends, holiday, and occasional partial weeks, this doesn’t seem cost effective.

However, we are very concerned about the quality of the lake water and believe we should take all
necessary steps to preserve it.

. We have no probiems. We have too much invested in our system and it works great.
. For now.
13. 9/17/98 I paid §5,000.00 for white water aerobic wastewater treatment unit. Planning to use it a good

many years. It is doing fine.

Clearwater/spray systems should be required & inspection made to see they are properly maintainad.
Need to increase inspections of leaks into the lake. ’
I 'am not a full time resident-one person, 3 days a week. Present system is adequate for me.

Not interested but... ... My septic tank is very adequate. 1don’t live here. It is only a summer vacation
house and not used in winter. [ only use it from April until October & then only on weekends except
for maybe | full week of vacation. If you could accommodate users like me for a low winter rate & a
vacation facility at reduced fees then I might be interested.

[ also feel that if this system were forced on us, putting the treatment plant in Dogwood Park is
unthinkable! With the nice homes in the area (Swannerland) which are very large homes, and pay a
heafty tax load & to the county, it would be another slap in the face from the county at the Lake
people.

Since we just added a clearwater system & paid for it, I would prefer to use it at this time.

I would like more information about the centralized system before committing to a preference. My
family and [ are weekend/holiday people on the lake.

. My experience in the last community I lived in that installed a sewer system you can tripple your

estimate and be closer to the monthly cost. You need to find out5 where the pollution is coming from
before a2 commitment is made to a centralized system. If the polution is coming from ag runoff the
biggest system in the world won’t solve the problem.

. I think that every person in Franklin Counry should bear the cost. Not only the ones on the lake.
. Your proposed cost is cutrageous! You must think everyone that lives on the lake are rich.
. Please consider grandfathering clearwater/spray irrigation systems if you decide to go forward with a

central system.

. Tonly spend | week end every 2-3 months at my cabin & I don’t need the added expnse!

I spent $7,000.00 on sewer systemn when I built my house 8 years ago. Why would I want to pay
more?

. In 15 years we have never had a problem.
. 'cannot afford another monthly bill on my fixed income. Sorry but that is the bottom line.
. Fornext 5 years.

Willing to pay $30-540... Would like more info before committing to a centralized system on this lot.
[ am not under any circumstances interested in such a system. The capital cost would be an extreme

burden & is not necessary.
You let Franklin County drink the farmers’ runoff. What’s the big deal about a little dishwater on the

weekend. -
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Heavy development in some areas may require loczal collection systems. Our area is not dense enough
in Pine Valley. Water quality studies should be done before you start and publicize the results.

Need more info

But 1 prefer centralized system for clean lake water.

1t’s nice after 10 years of owning property on this lake to be asked my opinion. Unfortunately [ have
nothing to base my opinion on. You are the water expert, tell us why we need this.

Prefer Centralized System (yes) with further commentation

1.

D

(93}

15.

16.
17.

18.

Would the cost be to users of the system only or would every property owner be charged? [ would be
interested but am curious as ta whether the charges would apply before [ build/develop.

| have owned my lot since 1971 and I would really be in favor of this program. How long are we
talking about?

My neighbors arobic system has been replaced twice and still doesn't work. Many small children are
swimming in an area where raw sewer discharges into the lake.

Septic systems around the lake are getting old and the number of new building continues to increase.
Our priority should be to preserve the quality of the lake water. Property values will suffer if the water
suffers.

We are thinking of building within the next two years.

Willing to pay $30-$40. You didn’t ask for comments but....

In view of the costs of individua! septic systems and the fact that some are used continuously and some
just by weekenders or infrequently, it seems a central system would be beneficial. Don't know if this
information is true, but I understand the Clearwater/spray system deesn’t work well with infrequent '
use—once a month or every other month- so before I have to go to one, would like to see a central
system. | am not a permanent resident.

We are concerned about safety of water from the lake.

Most definitely.

Our neighbor’s clearwater system smells so bad!

. The system should be mandatory, not voluntary, a universal system. [ am satisfied with the clearwater

system, [ had my septic tank/drainfield system worked on 3 times.

. We think this is an important issue given the possibility of rising levels of pollutants in the lake over

time.
Expense should be shared equally by all who use water from this lake. For all of our health’s sake.

3. This should be installed to protect the lake & the value of our property. 1 believe there should be 2

laree initial installation fee. Then the maintenance & operating fee could be more reasonable.

_ Residents let their sewer run into the lake-the run off is dreadful—the spray irrigation is fine for us,

however, others will not spend the money to do this—they don’t care about the run off into the lake or
they would do something.

Our present system works well, as this is a vacation home. A sewer system might be betier if the costs
are contained. But paying an added 850 or so gach month for a system we only use maybe 5 weeks
total a year would be a problem. .

[ would like to do whatever to make our lake water cleaner.

Still thankful you are asking for input. People must be made aware of the consequences to water
quality if this is not adopted. Education is key. Please don’t depend on the newspaper.

If water quality becomes threatened by increase residency at lake.

WILLING TO PAY

1.

w

$30-540 as long as this takes the place of Clearwater spray. That way we would have more room to
build on. .

Planning to build Fall 2000.

Less than $30. In Dallas sewer is based on the average rate of water useage. During Nov., Dec, Jan.—
these are months where outside watering is minimal therefor water useage is in the house. :



$30 to $40. At some point I think this will be necessary to insure lake water quality. This seems like a
lot when water bill is already $30 - $40. 1 would want to keep it as low as possible.

$30 - $40 ...On site full time residents should pay more than weekend and 1 or 2 times yearly property
OWNers.

NOT INTERESTED

I.

[

N e W

We have just paid $4150.00 plus permits for an approved system. We feel other homeowners should
do the same instead of requiring us to now pay a monthly fee for a centralized system.

On-site systems ok but should be inspected by Water District personnel on some scheduled basis.
Many are presently dumping sewage out on ground.

At any price. This is a dumb idea!

This is our retirement home. This extra payment could make us have to move.

At this time. (2)

Unless it is less than $15 a menth.

UNDEVELOPED WITH NO AREAS ANSWERED... COMMENTS ONLY

(28]

W o Bw

Will deal with whatever cost when we build 5 — 10 years.

[ would expect to have a new home built on my lot within the next 18 months. 1 would be interested in
a centralized treatment if it was available. However, | am concerned that as will need to make ‘
reinvestment for a septi tank there seems to be an additional cost to me. Is this true? However, the
most important aspect is to have a clean lake....

| think a centralized sewer collection & treatment system is an excellent idea..

Don’t care.

Too expensive.
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APPENDIX C
T.A.E.S. On-site system summaries & TNRCC on-site system regulations

Texas Agricultural Extension Service, 1-99, On-site wastewater treatment systems —
Conventional septic tank/drain field

Texas Agricultural Extension Service, 1-99, On-site wastewater treatment systems — Spray
distribution

Texas Agricultural Extension Service, 1-99, On-site wastewater treatment systems —
Evapotranspiration bed

Texas Agricultural Extension Service, 1-99, On-site wastewater treatment systems - Low-
pressure dosing

Texas Agricultural Extension Service, 1-99, On-site wastewater treatment systems — Subsurface
drip distribution

Texas Natural Resource Conservation Commission, Chapter 28 — On-site Sewage Facilities,
SUBCHAPTER A : GENERAL PROVISIONS, §285.2, §285.8, Effective January 8§,
1999.
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The Texas A&M University System

-
Geotextile fabric

Sand/loam soil

Two-compartment
septic tank.

Bruce Lesikar

Extension Agricultural Engineering Specialist

onventional septic systems have traditionally been the most

commonly used technology for treating wastewater. These

systems use gravity to treat and distribute wastewater in the soil.
They have the lowest cost and require the least amount of maintenance,
which is generally limited to periodic pumping of the septic tank.

A conventional gravity flow septic
system consists of a series of tanks or
a compartmented tank followed by a
distribution system. The septic tanks
are used to settle out solids and
partially treat wastewater before it
reaches the distribution system. The
distribution system can be one of the
standard subsurface drain field
options. They consist of gravel-filled

trenches, plastic chambers or plastic
pipe installed underground to hold the
wastewater leaving the tanks until it
can seep into surrounding soil.

The soil provides most of the
wastewater treatment. Soil particles
filter solids and organic matter from
the wastewater. Microbes living in the
soil break down the solids and kill the

The Texas A&M University System

bacteria and pathogens in the waste-
water.

The size of the tanks and distribu-
tion system are based on the number
of bedrooms in the house and the type
of soil where the distribution system
is installed.

Advantages

The conventional gravity flow
septic system is usually the most
inexpensive system to install and
operate for on-site wastewater
disposal.



Disadvantages

Conventional gravity flow septic
systems cannot be installed in clay
soils, shallow soils, rock, soils that
become saturated during wet periods
of the year, or soils with a high water
table. A two-foot separation must be
maintained between the bottom of the
distribution system and saturated soils
or restrictive soils such as heavy clay
or rock.

How to keep it working

v The septic tank needs to be
pumped a minimum of every 2 to 3
years. How often the tanks should be
pumped depends on their size, the
number of people living in the house
and their waste management habits.

The distribution systems need
limited maintenance:

v Generally, the distribution
area should be protected from exces-
sive rainwater runoff so it can accept
wastewater from the house.

v Maintaining a grass cover
over the soil distribution system will
help remove water from the soil.

Ground surface

Bl P [ B B
of total tank length
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Figure 2: A two-compartment septic tank

v/ The system is designed to
manage a specific volurne of water.
Leaking faucets and toilets need to be
fixed. Low-flow devices will help
reduce the wastewater volume.

D=30" (min)

depth may vary. but not exceed 12 mehes
unless a nser 45 nslalled on h cleancut and
extends ta within 6 inches of the ground surface -~

.I - 12" C‘ea_n dut

Tee fiting
-

!q

l

Estimated costs

The installation cost ranges from
$2,000 to $6,000, depending on the
soil type, house size and other factors.

Septic tank maintenance costs are
about $75 a year, based on a 3-year
pump out. More frequent mainte-
nance increases the cost.

The On-Site Wastewater Treatment Systems series of publications is a result of collaborative efforts of various agencies,
organizations and funding sources. We would like to acknowledge the following collaboraters:

Texas State Soil and Water Conservation Board

Texas On-Site Wastewater Treatment Research Council

Texas Natural Resource Conservation Commission

USDA Water Quality Demonstration Projects

Consortiumn of Institutes for Decentralized Wastewater Treatment

USEPA 319(¢h) Program

Texas Agricultural Extension Service

Texas Agricultural Experiment Station

Texas On-Site Wastewater Association

USDA Natural Resources Conservation Service

The fact sheet was developed in cooperation with the Houston-Galveston Area Council of Government's On-site Wastewater Project.

Produced by Agricultural Communications, The Texas A&M University System

All publications in the On-site Wastewater Treatment Systems series can be downloaded free from the World Wide Web at:

http://agpublications.tamu.edu/pubs/ewaste

Educational programs of the Texas Agricuftural Extension Service are open to all pecpie without regard o race, colr, sex, aisability, religion. age or national origin

lssued in furherance of Cooperative Extension Werk in Agriculture and Home Econarics, Acts of Congress of May 8, 1914, as amended, and June 30, 1914, in cooperation with the United States
Department of Agriculture. Chester P Fehlis, Deputy Director, The Texas Agricultural Exension: Service, The Texas A&M University Sysftem

50,000 cepies, New

ENG

{5



Texas Agricultural Extension Service L-5236

The Texas A&M University System 1-99

Spray heads

Bisinfection
Wastewater - . system
treatment
system

Bruce Lesikar
Extension Agricultural Engineering Specialist
The Texas A&M University System

The wastewater, now clear and
free from most bacteria, remains in
the pump tank until it is sprayed
onto the vard. To minimize human
contact, the pump can be controlled
by a timer to discharge only at night.

spray distribution wastewater system is very similar to a lawn

irrigation system. Spray heads are used to distribute treated waste-

water to the surface of the yard. Because this system has the high-
est potential for human contact with treated wastewater, it requires the
greatest amount of wastewater treatment and the most attention to main-
tenance.

A spray distribution system
consists of a treatment device; a
disinfecting device; and a pump tank
and sprinkler equipment.

removes organic matter and solids
from the wastewater, The spray distribution system
works in all types of soils. The main
soil requirement is the ability to
support grass growth. The treated
water is sprayed on the lawn, where it

is reused.

[
|
|
! After wastewater is treated, it is
) ,' disinfected, usually by a tablet
The treatment device is normally  chlorinator. The disinfection system
a package aerobic treatment unit (like : kills the bacteria and pathogens
asmall city sewer plant}, butitcanbe + (disease-causing organisms) in the
a sand filter. The treatment device | wastewater,

. Advantages



Disadvantages

Lot size can be a factor. Lots
under 1/2 acre may not have enough
area to distribute the wastewater.

Pump tank Spray heads

Electrical and mechanical
components will need to be replaced.
Spray systems require that a contract
with a maintenance company be kept
in force. This maintenance company
must test the unit and report the
results to the permitting authority at
least every 4 months,

The required surface area for the
spray system is based on wet weather
conditions. Because the water sprayed
on the lawn will not meet the grass’s
water needs in dry weather, supple-
mental irrigation will be required to
keep the lawn adequately moist. The
spray head type and location cannot be
changed because the system permit
requires a set surface area.

Figure 2: A spray distribution system.

v’ A chlorine system requires
that you routinely add chlorine
tablets, generally monthly.

ing a spray irrigation system using a
sand filter ranges from $6,500 to
$15,000, depending on the house size
and site condition.

How to keep it working

v/ Treatment tanks should be

pumped at least every 2 to 3 years. v’ The disinfecting device must

be maintained. Maintenance costs range from
about $300 to $600 a year, which
includes disinfectant, periodic pump
out, electricity and required mainte-
nance visits. The maintenance
contract generally does not include
replacement parts or labor for

installing the parts.

v’ The treatment device must
be maintained every 4 months by a
certified company. Some areas
require more site visits per year.

Estimated costs

The installation cost for a spray
irrigation system using an aerobic unit
ranges from $4,500 to $7,500,
depending on the house size. Install-
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Two-compartment ' Evapotranspiration

septic tank

Figure 1: An evapotranspiration bed system.

bed

Bruce Lesikar

Extension Agricultural Engineering Specialist

n evapotranspiration (ET) bed treats wastewater by using evapo-
transpiration — the loss of water from the soil by evapo-
ration and by transpiration from plants growing there.

ET beds are used where the soil cannot treat wastewater before it
percolates to groundwater, such as in rocky soils, or where the soil pre-
vents wastewater from percolating from the application field, such as in
heavy clay soils.

ET systems are designed accord-
ing to local evapotranspiration and
rainfall rates, which vary across
Texas. The local authorized agent,
generally the local health department
or regional office of the Texas Natural
Resource Conservation Commission,

can tell you what the rates are in your
area. ET bed systems can be smaller
in drier regions of the state compared
to the same size household in wetter
locations. These systems do not work
in very wet areas where more rain
falls than is evaporated or transpired.
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There are two types of ET beds:
lined and unlined. In lined systems,
the ET bed is lined with a natural clay,
synthetic or concrete liner. A liner is
required if the surrounding soil is very
permeable, such as in sandy gravel or
karst limestone.

Unlined systems can be used in
highly impermeable soils such as
heavy clays. In unlined systems,
wastewater is disposed of by a
combination of evaporation, transpira-
tion and absorption, which is often
called an evapotranspiration/absorp-
tion (ETA) system.
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Grass cover
is important
for transpiration
of wastewater

Treatment

In ET bed systems, solid materi-
als are removed from the wastewater
by a septic tank. Then the wastewater
is distributed throughout the ET bed
system. There, final treatment and
disposal occur when the water
evaporates and plants use nutrients in
the effluent and release moisture
through transpiration.

As the water evaporates, salts,
minerals and solids from the effluent
accumulate in the bed. During very
wet periods when evapotranspiration
is low, ET beds store water until drier
periods when it evaporates and
transpires.

Design

An ET bed contains storage
trenches, loam backfill around the
trenches and sandy loam soil over the
top of the loam backfill for grass
growth. Generally, the required bed
surface area is divided between two
beds, which allows for switching
between the beds to avoid overload-
ing.

A liner and sand cushion are
placed in the ground, and the storage
system is set on the bed bottom.
Generally, the storage system consists
of a bed of rocks or gravel of a
uniform size ranging from 3is-inch to
2 inches in diameter, filling the bed to
a depth of 12 inches or less, depend-
ing on the bed’s overall depth.
Distribution pipes are placed no more
than 12 feet apart and no less than 3
feet from the bed walls. The top of the
distribution pipe must be flush with
the top of the rock media.

Other types of media such as tire
chips, or storage systems such as
leaching chambers, may be used for
the storage trenches.

A water-permeable soil barrier (a
geotextile filter fabric) is placed over

the rock. A loam seil is added to fill
the bed to within two inches of the
top. Selecting the proper soil is
extremely important in building an ET
system. (State regulations classify the
soil as a class I1, loamy soil.) The soil
draws the water toward the surface
faster than coarse sand.

Wicks incorporated into the rock
media draw water continuously from
the rocks into the soil and toward the
surface area, where it evaporates or is
taken up by plants. A wick is a
column of soil that extends through
the rock media to the bottom of the
bed. The total wick area should be 10
to 15 percent of the bed surface and
should be uniformly spaced through-
out the bed.

After the loamy soil is in place,
the final two inches are filled with
sandy loam and mounded in the
center with a slope of 2 to 4 percent
toward the outside of the bed. The last
step is to plant vegetation specially
selected to transpire the most water,
such as bermudagrass or St. August-
ine grass. Placing grass sod over the
bed may be the best approach to
establishing grass there. Using seed
may let the mounded soil wash away
during heavy rainfall before the grass
is established. Larger plants with
shallow root systems, such as ever-
green bushes, may also be used to
help take up water.

If you use grasses with dormant
periods, be sure to provide adequate
vegetation ¢n the beds during these
periods. A common solution is
overseeding with winter grasses to
provide year-round transpiration.

How to keep it working

A valve connecting the two beds
allows you to alternate the wastewater
inflow between each bed. When one
bed becomes saturated, turn the valve
to send effluent into the other under-
loaded bed. An inspection port added
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Figure 2: Evapotranspiration beds should be built as shallow as possible, from
18 inches to @ maximum of 36 inches deep.

L]
to each bed will help you determine systemn, Maintain the sloped Divert
each bed’s water levels during use. cover on the system to help rain
Covering the port prevents insects, run off the bed. ra.n"a" runoff
small animals and unauthorized . .
people from getting to the bottom of v/ Check the vegelation growing on around the System

the system as the system matures.
You may need to use salt-tolerant
grasses, such as bermuda-grass,
because salt accumulates in the
system. Water leaves salts in the
soil when it evaporates. Harvest-
ing the salt-tolerant grasses may
reduce the salts in the system if
the plants can accumulate the salt
in their leaves. The potential for
high salt concentrations depends
on how much salt is in the water

supply.

|
!
|
1
|
1
3
|
the bed. |
|
|
{
|
I
1
|
I
|
|
t
t
|
|
|
|
|
!
: v Develop good water conservation
|
1
1
|
I
1
|
|
]
)
1
]
I
I
I
I
I

Here’s how to maintain your ET
bed properly:

v' Mow the grass cover regularly.
Grass cover is important for
transpiration of wastewater.
Overseed with a cool-season
grass to provide transpiration in
winter. If you do not maintain the
grass cover, the system will
probably fail.

v’ Divert rainfall runoff around the
system. The system is designed to
handle normal rainfall entering
from the top of the system, but
excessive rainfall will overload it.
Rainfall runoff from buildings
and paved areas can add too
much water to the ET bed. This
water must be diverted around the

habits at home. Excessive water
use averloads the system and
causes failure.

To keep the beds aerobic and
prevent clogging, build them as
shallow as possible, from 18 inches
to a maximum of 36 inches deep.
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Figure 1: A low-pressure dosing system.
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Bruce Lesikar

Extension Agricultural Engineering Specialist

low-pressure dosing system treats wastewater and then pumps
itinto the soil several times daily. Of the nonstandard drain fields,
it is the least expensive to install and operate. The system gener-
ally has three components: a series of tanks or compartmented tanks

used to settle out and partially treat the

ing wastewater to the distribution
system; and a system for distributing
the wastewater to the soil.
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The pump tank houses a pump :
that discharges wastewater to the :
distribution system three or four times
a day. The distribution system !
consists of a small pipe with holes :
|

|

wastewater; a pump tank for dos-

drilled in it, laid in narrow 6- to 12-
inch-wide trenches.

The pump discharges wastewater
to the trenches. Once in the trench,
the wastewater seeps into the soil.

The soil provides most of the
wastewater treatment. Soil particles
filter solids and organic matter from
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the wastewater. Microbes in the sotil
break down the solids and kill the
bacteria and pathogens in the waste-
water.

The sizes of the septic tanks,
pump tank and distribution system are
based on the number of bedrooms in
the house and the type of soil where
the distribution system will be placed.

Advantages

For installation and operation,
the low-pressure dosing system is
the least expensive of the nonstan-
dard distribution systems.



. Alow-pressure dosing system
can be used in clay soils and rela-
tively shallow soils. One foot of soil
must be maintained between the
bottom of the trench and the restric-
tive layer or fractured soil. The
system can be designed and installed
to work on sloping sites.

Clean-out valves

Surface -
Drainage

Disadvantages

Low-pressure dosing systems
cannot be installed in soils that
become saturated during wet periods
of the year or in shallow soils,

Two feet of separation is required
between the bottom of the trench and

the saturated soil layer or groundwater. Supply pipe Distribution pipe

Electrical and mechanical
components require electricity for
operation and replacement when the
components break.

Figure 2: The low-pressure dosing system distributes wastewater into the soil sev-
eral times a day.

v/ Flush the distribution lines
every 5 years to remove sediment
from the lines.

out schedule, a 5-year pump replace-
ment schedule, and small electrical
usage.

How to keep it working

v Pump the septic tanks a

minimum of every 2 to 3 years. ,
y Y Installation costs range between

$3,000 to $10,000, depending on the
soil type, house size and other factors.

Estimated costs

Maintenance costs are about $123
per year based on a 3-year tank pump-

v Inspect the pump and alarm
system once a year.
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Figure 1: A subsurface drip system.
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Bruce Lesikar

Extension Agricultural Engineering Specialist

subsurface drip system distributes wastewater to the lawn through

a system of tubing installed below the ground surface. It gener-

ally consists of four main components: a treatment device, a pump
tank, a filtering device and a drip distribution system.

Several treatment devices are avail-
able, including an aerobic unit, sand
filter. trickling filter or constructed wet-
land. The choice of treatment device
depends on the type of drip tubing being
used and the manufacturer’s recommen-
dations. The minimum treatment
required is a septic tank to settle the
solids. Most drip systems require
additional treatment of the wastewater
before it enters the filtering system.

The pump tank stores the water
until the drip field is ready for a dose
of water. A high head pump delivers
the water from the pump tank through
the filtering device to the drip distri-
bution system.

The filtering device can be a
sand, disk or screen filter. Its main
purpose is to remove larger particles
from the wastewater so they do not
cause problems with the drip emitters.

The Texas A&M University System

Depending on the wastewater quality,
the filter may need to be an automatic
cleaning system.

The drip distribution system is
made of a drip tubing approved by
the manufacturer for use with
wastewater. The tubing is generally 1/
2 inch in diameter with an emitter in
the tubing wall. The pressure inside
the tubing is generally operated at 15
to 20 pounds per square inch (psi),
with the water exiting the emitter at 0

psi.
The collection manifold for the

drip system needs to be connected
back to the treatment device for



Aushing solids collecting inside the
drip tubing back to the treatment
device.

Advantages

The drip distribution system can
be used in most sites. It can be
placed in clay soils, shallow soils
and sites with moderately saturated
conditions. It requires 1 foot of
unsaturated soil below the drip
tubing, and less surface area than a
spray distribution system.

ReturnéFlush Ii_ne"

b
.

The drip system distributes the
water uniformly in the lawn for
reuse by the plants in the landscape.
Pressure-compensating emitters can
be used on fairly steep slopes.

Drip emitter
___.._....-.-.-..--’—

Disadvantages

The drip system requires at least
1 foot of unsaturated soil below the
drip tubing, which is generally
installed at 6 to 8 inches below the
surface.

Figure 2: A subsurface drip system distributes water uniformly in the lawn.

How to keep it Working ing on the type of pretreatment,

filtering device and monitoring
system. The pretreatment system is a
large component of the installation
costs. A drip distribution system
generally costs $2,000 to $3,000.

v Pump the treatment system
at least every 2 to 3 years to prevent
solids from being dosed into the drip

The drip system has very small tubing.

emitters that can become clogged with
organic matter and solids if the
system is improperly maintained.

v/ Check the filtering system

v Maintenance costs are about $300
periodically.

to $600 per year, which includes
periodic pump-out, electricity and
required maintenance visits.

Estimated costs

Installation generally costs
between $4,000 to $10,000, depend-

Drip distribution systems require
an ongoing maintenance contract to
operate and maintain the drip field.
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Texas Natural Resource Conservation Commission Page 1
Chapter 285 - On-Site Sewage Facilities

SUBCHAPTER A : GENERAL PROVISIONS
§285.2, §285.8

Effective January 8, 1999

§285.1. Purpose.

It is the policy of the commission to assist the state's citizens in obtaining safe and adequate
on-site sewage facilitics (OSSFs); to minimize the exposure of Texas citizens to the discase transmission
potential of human and domestic waste; to minimize the contamination of drinking water supplies and
hazards to the state's recreational areas; and to reduce the potential for surface and groundwater
pollution. It is further the policy of the commission to promote regulation of OSSFs by local
governmental entities and to eliminate and prevent health hazards through the regulation and the proper
planning of the location, design, construction, installation, altcration, extension, repair, operation, and
maintenance of OSSFs.

Adopted January 20, 1997 Effective February 5, 1997
§285.2. Definitions.

The following words and terms, when used in this chapter, shall have the following meanings,
unless the context clearly indicates otherwise:

(1) Abandoned tank - A tank that is not to be uscd or is not allowed to beused by a
permitting authority.

(2) Aerobic digestion - The bacterial decomposition and stabilization of sewage in the
presence of free oxygen.

(3) Anaerobic digestion - The bacterial deccomposition and stabilization of sewage in
the absence of free oxygen.

(4) Apprentice - An individual who has been properly registered with the agency, and is
undertaking a training program under the supervision of an installer (holding a valid certificate under this
chapter) who has agreed to accept responsibility for the individual.

(5) Authorized agent - A local governmental entity authorized by the commission,
executive director or Chapter 284 of this title (relating to Private Sewage Facilities) to implement and
enforce Chapter 366, Texas Health and Safety Code.

(6) Bedrock - A continuous horizontal layer of hardened mineral deposits that do not
support growth of common plant life.




Texas Natural Resource Conservation Commission Page 2
Chapter 285 - On-Site Scwage Facilitics

(7) Blackwater - All sewage other than greywatcer that contains sufficient human or
animal wastes to require the watcr to be treated prior to disposal to the carth's surfacc or subsurface.

(8) Borehole - A drilled hole four feet or greater in depth and onc to three feet in
diameter.

(9) Certificate or certification - The actual certificate of registration held by an
individual required to obtain such under this chapter or the process of obtaining a certificate of
registration from the agency.

, (10) Cesspool - A non-watcrtight, covered receptacle intended for the receipt and partial
treatment of domestic sewage. This device is constructed such that its sidcwalls and bottom are open-
jointed to allow the gradual discharge of liquids while retaining the solids for anacrobic decomposition.

(11) Chemical - A substancc that in sufficient quantity could have a biotoxic effect on
OSSFs.

(12) Cluster system - An on-site scwage collcction, treatment, and disposal system
designed to serve two or more sewage-generating units on scparate legal tracts where the total combined
flow from all units does not exceed 5,000 gallons per day.

(13) Composting toilet - A scif-contained treatment and disposal facility constructed to
decompose non-waterborne human wastes through bacterial action facilitated by acration.

(14) Condensate drain - Collection and disposal of water gencrated by air conditioners,
refrigeration equipment, and other equipment.

{15) Delegation - To delcgate or designate.

(16) Designated representative - An individual who holds a valid certificate with the
agency and is designated by the authorized agent to make sitc evaluations, percolation tests, system
evaluations, and inspections subject to the authorized agent's approval.

(17) Direct supervision - The responsibility of an instalicr to perform the oversight,
direction and approval of all actions of an apprentice related to the instaliation of an OSSF.

(18) Edwards Aquifer - That portion of an arcuate belt of porous, water bearing
limestones composcd of the Comanche Peak, Edwards, and Georgetown formations trending from west
to east to northeast through Kinney, Uvalde, Medina, Bexar, Comal, Hays, Travis, and Williamson
Counties or as amended under Chapter 213 of this title (relating to Edwards Aquifer).

(19) Edwards Aquifer Recharge zone - Generally, that arca where the stratigraphic
units constituting the Edwards Aquifer crop out, and including the outcrops of other geologic formations
in proximity to the Edwards Aquifer, where caves, sinkholes, faults, fractures, or other permeable
features would create a potential for recharge of surface waters into the Edwards Aquifer. The recharge
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zone is specifically that geological arca delincated on official maps located in the Austin and San
Antonio Regional Offices of the agency, or as amended by Chapter 213 of this title (rclating to Edwards
Aquifer).

(20) Emergency repair - A repair made to an OSSF to abatc a scrious and dangerous
nuisance condition without altering the OSSF's planned function and notification is given to the
permitting authority within 72 hours of when the repairs begin.

(21) Evapotranspiration (ET) system - A subsurface sewage disposal facility which
relies on soil capillarity and plant uptake to dispose of treated effluent through surface evaporation and
plant transpiration.

(22) Floodplain (100-year) - That arca along a watcrcoursc during the time the
watcrcourse is subject to the statistical 100-ycar flood.

(23) Floodway - The channel of a watercourse and adjacent land arcas (center portion
of the 100-year floodplain) that must be reserved in order to discharge the 100-year flood without
cumulatively increasing the water surface more than one foot above the 100-ycar flood elevation prior to
encroachment into the 100-year floodplain.

(24) Geotextile filter fabric - A non-woven fabric suitable for wastewater applications.

(25) Gravel-less drainfield pipe - A generically labeled large diameter (usually eight or
ten inches) geotextile fabric-wrapped piping product which is intended for use without gravelina
subsurface disposal facility.

(26) Grease interceptor - Floatation chambers where greasc floats to the water surface
and is retained while the clearer water undemeath is discharged. There are no moving mechanical parts
and its operational characteristics are similar to a septic tank.

(27) Greywater - Wastewater from clothes washing machines, showers, bathtubs,
handwashing lavatories, and sinks not used for the disposal of hazardous or toxic ingredients or waste
from food preparations.

(28) Groundwater - Subsurface water that occurs beneath the water table in soils and
geologic formations that arc fully saturated either year-round or on a scasonal or intermittent basis.

(29) Hardness (water) - Primarily the presence in water of calcium bicarbonate,
magnesium bicarbonate, calcium sulfate (gypsum), magnesium sulfate (cpsom salts), calcium chloride,
and magnesium chloride in solution.

(30) Holding tank - A watertight container cquipped with a high-level alarm used to
reccive and store sewage pending its delivery to, and treatment at, an approved treatment facility. This
type of facility is gencrally intended for interim usc, if and when approved by the permitting authority.
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(31) Individual - A single liviné human being.

(32) Installer - An individual who holds a valid certificate with the agency and is
compensated by another to perform services, construct, install, alter, or repair an OSSF.

(33) Local governmental entity - A municipality, county, river authority, or special
district including an underground water district, soil and water conservation district, or public health
district.

(34) Maintenance - The normal or routine upkeep, ¢leaning, or mechanical adjustments
to an OSSF.

(35) Maintenance company - A person in the business of maintaining OSSFs. At least
one individual in the company must hold an Installer II certificate or a Class D or higher wastewater
operator certificate and be certified by the appropriate manufacturer's maintenance program for the
proprietary unit being maintained.

(36) Maintenance findings - The results of a required performance check or component
inspection on a specific OSSF by a valid maintenance company as outlined in the maintenance contract.

(37) Manufactured housing community - Any facility or arca developed for lease or
rental of space for the placement of two or more mobile homes.

(38) Mound system - A soil absorption disposal system which is installed above the
natural grade and in or below an artificially creatcd mound of carth.

(39) Multi-unit residential development- a building, structure or combination of
structures which have been designed to contain units in which more than two families may reside.

(40) NSF International - National Sanitation Foundation Intcmational testing
laboratories located in Ann Arbor, Michigan.

(41) Natural soil - Earthen materials deposited into place by natural processcs and not
disturbed by artificial processes.

(42) Non-standard disposal - All on-sitc disposal systems, components and materials
not described in this chapter as standard and not marketed for sale in the state as a proprictary item.

(43) Non-standard treatment - All on-sitc scwage treatment processes not described in
this chapter as "standard" or "proprictary" trcatment processes.
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(44) Nuisance -

(A) sewage, human excreta, or other organic waste discharged or exposed in a
manner that makes it a potential instrument or medium in the transmission of disease to or between
persons; or

(B) an overflowing scptic tank or similar device, including surface discharge
from or groundwater contamination by a component of an OSSF, or a blatant discharge from an OSSF.

(45) On-site sewage disposal system - Onc or more systems of treatment devices and
disposal facilities that:

(A) produce not morc than 5,000 gallons of waste each day; and

(B) arc used only for disposal of sewage produced on a site on which any part
of the system is located.

(46) On-site sewage facility (OSSF) - An on-site sewage disposal system.

(47) On-site waste disposal order - An order adopted by local governmental entity and
approved by the executive dircctor. Approval of this order by the exccutive director grants authorized
agent status to the local governmental cntity.

(48) Owner - A person who owns an OSSF.

(49) Permit - An authorization, issued by the permitting authority, to install, construct,
alter, extend, repair, or operate an OSSF. The permit consists of the authorization to construct (including
the approved planning materials) and the license to operate.

(50) Permitting authority - The executive director or an authorized agent.

(51) Planning material - Plans and other supporting materials submitted to the
permitting authority for the purpose of obtaining a permit to construct and operate an OSSF.

(52) Platted - Subdivided property recorded with the county/city in an official plat
record.

(53) Pretreatment tank - A tank placed ahcad of a trecatment unit that functions as an
interceptor for material such as plastics, clothing, hair, and grease that are potentially harmful to
treatment unit components.

(54) Probation - A formal proccdure in which an individual or authorized agent is
subject to an cvaluation for a trial period to ascertain whether an individual should retain possession of a
registration or certification as issued by the exceutive director or an autherized agent should retain
dclegation as an authorized agent.
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(55) Proprietary system - An OSSF in which all or part of the trcatment or disposal
process is owncd by a person and has a registered trademark or patent or utilizes a tradename or

trademark.

(56) Regional office - A rcgional officc of the Texas Natural Resource Conscrvation
Commission.

(57) Restrictive horizon - A layer of the soil profile with a significant observable
change in density, clay content, or particle size which restricts the vertical movement of water.

(58) Revocation - A formal procedure initiated by the executive director in which an
authorized agent's delegation or an installer's, site evaluator's, or designated representative's registration
or certification is rescinded by the commission.

(59) Scum - A mass of organic and/or inorganic matter which floats on the surface of
sewage.

(60) Secondary Treatment - The reduction of pollutants to the levels specified in
§309.1 of'this title (relating to Domestic Wastewater Effluent Limitation and Plant Siting).

(61) Seepage pit - An unlined covered excavation in the ground which operates in
essentially the same manner as a cesspool.

(62) Septic tank - A watertight covered receptacle constructed to receive, store, and
provide treatment to domestic sewage. Its function is to separatc solids from the liquid, digest organic
matter under anaerobic conditions, store the digested solids through a period of detention, and allow the
clarified liquid to be disposed of by an approved method in accordance with this chapter.

(63) Sewage - Waste that:
(A) i1s primarily organic and biodegradable or decomposable; and

(B) generally originates as human, animal, or plant waste from certain activities,
including the use of toilct facilities, washing, bathing, and preparing food.

(64) Sewage disposal plan - A technical report preparced by cither a registered
professional engineer or a registercd sanitarian having demonstrated expertise in on-site sewage disposal
planning. The plan must include, but is not limited to, the location of structurcs, casecments, wells,
treatment units and disposal arcas.

(65) Single family dwelling - A habitable structure constructed on, or brought to, its
site and occupied by members of one family.
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(66) Site evaluator - An individual who holds a valid certificatc with the agency and
visits a site and conducts a pre-construction sitc cvaluation which includes performing soil analysis, a site
survey, and other criteria necessary to determine the suitability of a sitc for a specific OSSF.

(67) Sludge - A semi-liquid mass of partially decomposcd organic and inorganic matter
which settles at or near the bottom of a receptacle containing sewage.

(68) Soil - The unconsolidated mineral material on the surfacc of the carth that serves as
a natural medium for the growth of plants.

(69) Soil absorption system - A subsurfacc method for the disposal of partially treated
sewage which relies on the soil's ability to absorb moisture and allow its dispersal by lateral and vertical
movement through and between individual soil particles.

(70) Subsurface sewage facility - A system which treats scwage and distributes the
pretreated sewage effluent into a below ground level disposal area.

(71) Subdivision- a division of a tract of property into two or more parts either by :
platting or field notes with metes and bounds, and transferred by decd or contract for deed.

(72) Uniform gravel size - Gravel to be used in standard absorption drainfields that has
been processed through shaker screens to produce a size passing one size screen and retained on another.
The smaller screen shall be at least 50% of the size of the larger screen.

(73) Water softening - thc rcmoval of mincrals'causing hardness from water.
Adopted December 16, 1993 Effective January 8, 1999
§285.3. General Requirements.
(a) Applicability.
(1) All aspects of the planning, installation, construction, alteration, extension, repair,
operation, and maintenance of OSSFs must be in accordance with this chapter or in accordance with an

order/ordinance or other published criteria of an authorized agent which has reccived the executive
director's written approval.

(2) In the case of OSSFs proposcd for installation, construction, alteration, extension,
repair, operation, and maintenance in arcas of the statc void of an authorized agent, the executive director
will be the permitting authority in accordance with this chapter.

(b) Unauthorized systems. Borcholes, cesspools, and scepage pits shall not be authorized for
installation and use in Texas.
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(¢) Variances. Requests for variances from provisions of this chapter may be considered by the
appropriate pcrmitting authority on an individual basis. The variance request must demonstrate to the
satisfaction of the permitting authority that the variance has been requested because conditions are such
that the equivalent protection of the public health and the environment can be provided by alternate
means. Any request for a variance under this subsection must contain planning materials prepared and
sealed by either a registered sanitarian or a registered professional engineer.

(d) Exclusions. The following are exclusions from provisions of this chapter and must be
permitted under Chapter 26, Texas Water Code, and Chapter 305 of this title (relating to Consolidated
Pemits):

(1) One or more systems of treatment devices and disposal facilities that cumulatively
produce more than 5,000 gallons of sewage per day on onc picce of property;

(2) Any system that produces waste that is cithcr non-domestic municipal, recreational,
agricultural, industrial, or other as defined in Chapter 26, Texas Water Code; and

(3) Any system that will have surface discharges into waters in the state or discharges
adjacent to waters in the state.

Adopted January 20, 1997 Effective February 5, 1997
§285.4. Facility Planning.

(a) Land planning and site cvaluation. Land developments and land subdivided for building
construction which will utilize OSSFs for sewage disposal shall be evaluated for overall site suitability
and this submittal shall be reviewed and approved by the permitting authority prior to approval being
granted for subdivision of the property. The following items shall be evaluated:

(1) Residential lot sizing.

(A) General considerations. The failure of an OSSF may be caused by a large
number of circumstances, including inadequate soil percolation, improper construction, planning,
installation, and misuse. The single most important factor concerning public health problems resulting
from these failures is the residential dwelling density which is primarily a function of lot size. The
failure of an OSSF in a highly populated arca is the fundamental cause of public health hazards resulting
from on-site sewage disposal. Failure of an OSSF provides a medium for the transmission of disease and
the fact that many people arc in the vicinity causes concern over the spreading of discase. OSSFs using
soil absorption for cffluent disposal are more likely to malfunction in high population density situations
because the soil available to absorb or evaporate the effluent is limited. The failure of an absorption
system on a smali lot can be financially disastrous to the owner because the lot may not contain sufficient
room to construct a new absorption field in a new location.

(B) Platted or unplatted subdivisions scrved by a public water supply.
Subdivisions of single family dwellings platted or created after January 1, 1988, and served by a public
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water supply but utilizing individual OSSF methods for sewage disposal, shall provide for individual lots
having surface areas of at least 2 acre, or shall have site-specific scwage disposal plan submitted by a
registered professional engineer or registered sanitarian and approved by the permitting authority. The
location of an OSSF under this paragraph shall be in accordance with §285.91(10) of this title (relating to
Tables). In no instance shall the area available for such systems be less than two times the design area.

(C) Platted or unplatted subdivisions served by individual water systems. In
subdivisions platted or created after January 1, 1988, for single family dwellings where each lot
maintains an individual water supply well and an OSSF, the sewage disposal plan shall show the
approved well location and a sanitary control easement around the well within a 100-foot radius in which
no subsurface sewage system may be constructed. A watertight sewage unit or lincd evapotranspiration
bed with leak detection capability may be placed closer to the water well than 100 feet, provided the
permitting authority has granted a variance. To minimize the possibility of the transmission of
waterbome diseases due to the pollution of the water supplied for domestic use, each lot in a subdivision
shall contain no less arca than one acre, or shall have site-specific planning materials prepared by a
registered professional engincer or a registered sanitarian and approved by the permitting authority, In
no instance shall the area available for such systems be less than two times the design area.

(2) Manufactured housing communities or multi-unit resideatial developments served by
a central sewage collection system for on-site disposal. Manufacturcd housing communities or multi-unit
residential developments which are owned and controlled by a person which rents or leases space may
utilize smaller lots than stated in paragraph (1)(A) and (1)(B) of this subsection provided a sewage
disposal plan addressing replacement area is submitted to the permitting authority and approved.
Developments of this typc which connect living units to a sewage collection system for on-site disposal,
must provide planning matcrials for the system prepared by a registcred professional engineer or
rcgistered sanitarian. The total anticipated sewage production for such property shall not exceed 5,000
gallons per day from the connected homes and the OSSF must conform to the definition of OSSFs in
§285.2 of this title (relating to Definitions).

(3) Site evaluation. The subdivided property must be evaluated for soil suitability in
accordance with §285.30 of this title (relating to Site Evaluation).

(b) Approval of existing small lots or tracts. Existing small lots or tracts, subdivided prior to
January 1, 1988, and not conforming to the minimum lot size requircments, may be approved for an
OSSF provided the following conditions arc met:

(1) Minimum separation distances in §285.31 of this title (rclating to Separation/
Setback Requirements) are maintained; and

(2) The sitc has been evaluated by the site evaluator in accordance with §285.30 of this
title (relating to Site Evaluation).

(c) Review of subdivision or development plans. Persons proposing residential subdivisions,
manufactured housing communitics, multi-unit residential developments, business parks, or other similar
uses and utilizing OSSFs for sewage disposal must submit planning matcrials for these developments to
the permitting authority. The planning materials must include an overall site plan, topographic map, 100-
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year floodplain map, soil survey, location of water wells, and complete report detailing the types of
OSSFs to be considered and their compatibility with arca wide drainage and groundwater. A
comprehensive drainage and 100-year floodplain impact plan must also be included in these planning
materials. Planning materials shall also address potential replacement arcas. A response to the submitted
planning material from the permitting authority will be provided within 45 days of receipt.

Adopted January 20, 1997 Effcctive February 5, 1997

§285.5. Submittal Requirements for Planning Materials.

Planning materials required under this chapter shall be submitted to the permitting authority for
review and approval in accordance with this section. All planning matcrials shall be in compliance with
the provisions of this chapter and shall be submitted in accordance with of §285.91 (9) of this title
(relating to Tables).

(1) Submittal of planning materials by an owner or installcr. For OSSFs not requiring
planning materials to be submitted in accordance with paragraphs (2) and (3) of this section, an owner or
installer must submit the appropriate planning matcrials for the proposed OSSF. d

(2) Submittal of planning matcrials by a registered professional engincer or registered
sanitarian. OSSF planning matcrials shall be prepared and submitted by a registered professional
engineer or registered sanitarian (with appropriate seal, date and signaturc) as follows:

(A) proposals for treatment and/or disposal that are not standard as described in
Subchapter D of this chapter (relating to Planning, Construction, and Instaliation Standards for OSSF
Systems);

(B) any OSSF proposed to serve manufactured housing communities,
recreational vehicle parks, multi-unit residential developments which are owned or controlled bya
person who rents or leases such space.

(C) any OSSF for a structurc not exempted by §20 of the Texas Engincering
Practice Act shall have planning materials submitted by a registered professional engineer.

(D) all standard or proprictary treatment systems that utilize surface irrigation
disposal as detailed in Subchapter D of this chapter (rclating to Planning, Construction, and Installation
Standards for OSSF Systems).

(E) all non-standard trcatment systems that utilize surface irrigation disposal as
detailed in Subchapter D of this chapter and cluster systems shall have planning materials submitted by a
registered professional engineer only.

(3) Review of non-standard planning materials. The executive dircctor shall review
initial plans for all non-standard planning material, as described in Subchaptcr D of this chapter (relating
to Planning Construction and Installation Standards for OSSFs). Any subscquent similar non-standard
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planning materials may be reviewed by the local authorized agent once the original concept and planning
materials has received favorable review by the exccutive director.

Adopted January 20, 1997 Effective February 5, 1997

§285.6. Cluster Systems.

Use of a cluster system shall be considered when lot sizes, lot location, or soil conditions make a
standard system unacceptable,

(1) Design. These systems shall be designed and constructed in accordance with the
requirements of this chapter or Chapter 317 of this title (relating to Design Criteria for Sewerage
Systems). These systems shall be designed and submitted to the permitting authority for review under
seal of a registered professional engineer.

(2) Permits required. Each single family dwelling on a cluster system must be
individually permitted by the permitting authority.

(3) Maintenance/Ownership agreement. Each permittee on a cluster system must be a
party to a legally binding agreement regarding ownership, service, and maintenance of the cluster system,
The minimum required elements of that agreement are as follows: '

(A) The agreement must be legally binding to all partics;

(B) Each person who uses the system for treatment and/or disposal must be a
party to the agreement;

(C) Each permittee must be a joint owner of the cluster system and the property
on which the cluster system is located or the property on which the cluster system is located is owned in
fee simple by one or more of the permittees to the cluster system and the owner/owners has granted a
perpetual easement of access and use to all other permittees using the system.

(D) The agreement must provide a reliable management structure for performing
service, maintenance, and inspection of the system;

(E) The agreement must include a reliable plan for handling apportionment and
collection of cost among the parties; and

(F) The agrcement must denote that all partics arc individually and severally
responsible for the proper maintenance and functioning of the system.

(4) Property ownership. The partics to the agrecment must obtain all necessary rights of
way, easements, or ownership of propertics nccessary for operation of the cluster system. The site fora
cluster system shall be owned by all of the partics to the maintenance/ownership agreement or owned in
fee simple by one or more of the permittecs to the cluster system and having granted a perpetual '
easement of access and use to all other permittees using the system. The application for a cluster system
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shall inctude a certified copy of an affidavit, which has been duly rccorded with the county/city clerk's
officc and added to the real property decd where the cluster system is located and the real property decd
of each permittee. The affidavit shall statc that the property shall not be transferred to a new owner
without the new owner being advised that the property is part of a cluster system and shall be party to the
agreement.

Adopted January 20, 1997 Effcctive February 5, 1997
§285.7. Additional Application Requirements for Surface Irrigation Systems.

(a) Technical report. Each application for an OSSF permit utilizing surface irrigation as a
disposal method shall be accompanied by a report outlining the planning and operation of the entire
wastewater treatment and disposal system. A basis of planning, construction drawings, calculations, and
system flow diagram shall be included in this report. Proprietary acrobic systems may reference the
agency’s approval number instead of furnishing construction drawings for the unit. All other information
except construction drawings will be required for proprietary submittal.

(b) Site drawing. A scale drawing and lcgal description of all land which is to be a part of the
surface irrigation system will be included in the submittal of an application for a permit. Ata minimum,
the drawing will show the location of all existing and proposcd buildings, wastewater disposal area,
buffer zones, water wells, and any other pertinent features or information.

(c) Landscape plan. The application for a permit shall be accompanicd by a landscape plan,
which will describe, in detail, the type of vegetation to be maintained on the trrigated arca during any
calendar year. Installations may irrigate existing vegetation provided all areas of bare ground are seeded
or covered with sod, capable of growth, prior to system start up.

(d) Maintenance requirements. Final permit approval will be issued after planning materials
approval, provided the applicant furnishes a valid maintenance contract with a maintenance company.
The maintenance company will verify that the surface irrigation system is operating properly and that
they will provide on-going maintenance of the installation. The initial maintenance contract must be
valid for a minimum of two years. '

(¢) Maintenance contract. A maintenance contract will authorize the maintenance company to
maintain and repair the system as necded. A copy of the signed maintenance contract between the
property owner and the approved maintenance company shall be provided to the permitting authority
prior to final permit approval.

(f) On-going maintcnance. On-going maintenance shall be provided by a maintenance company.
(1) The owner of cach surface application system shall continuously maintain a signed

written contract with a valid maintenance company and shall submit a copy of the contract to the
permitting authority at lcast 30 days prior to expiration of the prcvious contract.
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(2) If the property owner or maintenance company desires to discontinue the provisions
of the maintenance contract, the maintcnance company shall notify, in writing, the pcrmitting authority at
least 30 days prior to the date service will ccasc.

(3) If a maintenance company discontinues business, the property owner shall within 30
days of the termination date, contract with another approved maintenance company and provide the
permitting authority with a copy of the newly signed maintenance contract.

(g) Affidavit. Prior to issuance of a permit, a certificd copy of an affidavit, which has been duly
rccorded at the county/city clerk's office and filed in reference to the real property deed on which the
surface application system is to be installed, must be submitted. Such an affidavit, for example see
§285.90(2) of this title (relating to Figures), shall state that the property shall not be transferred to a new
owner without:

(1) the ncw owner being adviscd that the property contains a surface application system
for wastewater disposal;

(2) the permit issued to the previous owner of the property being transferred to the new
owner in accordance with §285.20(5) of this title (rclating to Application Requirements General); and

(3) the ncw owner submitting a valid signed maintcnance contract to the permitting

authority.

(h) Testing and reporting. The maintenance company shall inspect cach permitted surface
irrigation system as directed by the testing and reporting schedule shown in §285.91(4) of this title
(relating to Tables). The maintenance company shall report any responscs to homeowner complaints and
the results of its maintenance findings to the permitting authority within ten days of the specified
reporting frequency. The number of site visits may be reduced to two per year for all systems having
electronic monitoring and automatic telephone or radio access which will notify the maintenance
company of system or componcnt failure. This monitoring system shall also monitor effluent
disinfection.

(1) Efflucnt disinfection. Treated effluent must be disinfected prior to surface application.
Approved disinfection methods shall include but not be limited to chlorination, ozonation, or ultraviolet
radiation. Tablets or other dry chlorinators shall use calcium hypochlorite of a type properly
encapsulated and suitable for wastewater disinfection. The efficiency of the disinfection procedure will
be established by monitoring the fecal coliform count or total chlorine residual from represcntative
cffluent grab samples as directed in the testing and reporting schedule. The frequency of testing and type
of tests requircd are shown in §285.91(4) of this titlec.

Adopted January 20, 1997 Effective February 5, 1997
§285.8. Maintenance Contract.

(a) The installer of an on-sitc sewage disposal system shall provide the owner of the system with
information regarding maintenance of the system at the time the system is installed.
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(b) A pemmitting authority may not condition an on-sitc pcrmit or the approval of an on-site
permit for aerobic treatment systems serving single family residences located in a county with a
population of less than 40, 000.

(c) The owner of an acrobic treatment system for single-family residence located in a county
with a population of less than 40,000 shall either maintain the system directly or through a maintenance
contract upon conclusion of any such maintenance provided under a warranty. If the owner clects to
maintain the system directly, the owner must, prior to performing any maintenance, obtain training for
the system from an installer who has been certified by the manufacturer.

(d) This section docs not affect any testing and reporting requirement or schedule as provided by
this chapter.

Adopted December 16, 1998 Effective January 8, 1999
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SUBCHAPTER B : LOCAL ADMINISTRATION OF THE OSSF PROGRAM

§285.10. Delegation to Authorized Agents.
(a) Requirements/Procedures.

(1) Local governmental entities which desire to become authorized agents of the
commission shall request such in writing to the executive director.

(2) Upon request, the cxceutive director shall forward to the entity a description of the
process of delegation and a copy of the model order/ordinance. Any changes to the model order/ ordinance by
the local entity based on local conditions must be consistent with this chapter. The executive director shall be
the sole and final authority in determining the acceptability of proposed changes from the model
order/ordinance. A local government entity which wants to be designated an authorized agent for the OSSF
program shall follow the following procedurcs:

(A) Upon request, the executive director shall provide modcl orders or ordinances
to local entities.

(B) The exccutive director consults with local authoritics as to specific procedures
and requirements to obtain authorized agent status.

(C) The local government entity shall draft an order or resolution regulating OSSFs
within its jurisdiction which mects the requircments of §366.032 of the Texas Health and Safety Code. In the
cvent that the local government entity drafts a proposed order which is different from the model
order/ordinance, the local government entity shall submit the proposed order/ordinance to the executive
director for review and comment prior to notice being published. Within 30 days of receipt of the proposed
order/fordinance, the exccutive dircctor shall review the proposal and provide comment to the local
govemnment entity on whether the proposed order/ordinance meets the agency’s minimum requirements.

(D) The local government entity shall causc nolice to be published, in a newspaper
regularly published and of gencral circulation in the arca of jurisdiction, of a public hearing to be held to

discuss the adoption of the proposed order or resolution;

(E) The local government entity shall hold a public mecting to discuss the proposed
order or resolution,

(F) The local government entity shall adopt that order or resolution;

(G) The local government entity shall send a cerlificd copy of the minutes of the
meeting which adopted the order or resolution;

(H) The local government entity shall send a certificd copy of the order or
resolution;
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(I) Upon receipt of the complete package requesting delegation, the executive
director will review to sce that it complies with the requirements of this chapter and Chapter 366 of the
Health and Safety Code. If found to be compliant, the exccutive director will notify the local entity by mail of
their authorized agent status and the date the authorized agent shall assume jurisdiction of the OSSF program.
The authorized agent shall administer its OSSF program in accordance with its approved OSSF waste
disposal order/ordinance. All authorized agents shall maintain their orders/ordinances in accordance with the
minimum requirecments of this chapter.

(b) Amendments to existing orders/ordinances. The amendment procedure may be initiated by the
authorized agent in accordance with subscction (a) of this section. The executive director may require
periodic revisions or renewals of OSSF orders/ordinances for compliance with ncw rules or regulations.

(c) Resolution of nuisance complaints by an authorized agent. A major activity of any authorized
agent is the satisfactory resolution of nuisance complaints involving OSSFs. An authorized agent may
require a property owner to repair a malfunctioning OSSFs on the owner's property not later than the 30th
day after the date which the owner is notified by the authorized agent of the malfunctioning system,

(d) Authorized agent’s reporting requirements. Each authorized agent shall provide to the exccutive
director a detailed monthly report of OSSF activitics as prescribed by the executive director, Categories in
this report shall include, but not be limited to the following:

(1) subdivision reviews;

(2) complaint and enforcement activities;

(3) information on the numbecrs and types of OSSFs permitted; and
(4) administrative activitics performed by the authorized agent.

(e) Relinquishment of authorized agent delegation. If an authorized agent decides to relinquish its
delegation to regulate OSSFs under the regulatory authority grantcd by Chapter 366 of the Health and Safety

Code and this chapter, the authorized agent shall adhere to the following procedurcs:

(1) The authorized agent shall inform the executive director by certificd mail at least 30
days prior to publishing the notice that it wishes to relinquish its OSSF order.

(2) The authorized agent shall publish notice, indicating its intent to relinquish, in a
newspaper regularly published or circulated in the arca of jurisdiction prior to taking further action to
relinguish.

(3) The authorized agent shall send the exccutive director copics of the following: the public
notice, a publisher's affidavit of public notice, and a certificd copy of the cntily’s minutes of the meeting in
which it formally considered relinquishment of its delegation.
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(4) The executive director shall process the request for relinquishment and may issue an
order relinquishing the authority to regulate OSSFs within an authorized agent’s jurisdiction or may refer the
request to relinquish to the commission.

(5) Prior to issuance of a relinquishment order the local governmental entity and the
executive director shall determine the exact date the authorized agent would surrender its authorized agent
designation to the executive direclor.

(D) Revocation of authorized agent delegation.

(1) An authorized agent must consistently enforce this chapter and Chapter 366 of Health
and Safety Code.

(2) An authorized agent's OSSF order may be revoked at any time by order of the
commission for good cause after opportunity for public hearing is given in accordance with Subchapter C of
the Texas Administrative Procedures Act.

(3) Failure by an authorized agent to consistently enforce this chapter, or Chapter 366 of
the Health and Safety Code is good cause for revocation. ‘

(4) When the exccutive director determincs that revocation is warrantcd a petition seeking
revocation may be filed by the exccutive director with the commission requesting that a public hearing be
held.

(5) If the exccutive dircctor files a petition for revocation with the commission, notice shall
be given to the authorized agent of the time and place for the hearing not Iess than ten days prior to the
hearing by certified mail, return receipt requested.

(6) If an authorized agent wants to consent to revocalion, a written request or a writien
consent and wavier may be filed with the exccutive dircctor not later than ten days afler the receipt of notice
of the petition to revoke. If the authorized agent requests or consents to revocation, the executive director
may revoke without the necessity of a public hearing or commission action. The executive dircctor shall
notify the commission of each revocation of an authorized agent’s authority.

(7) Upon completion of a public hearing the commission may do any of the following:

(A) Issuc an order revoking the authorized agent’s delegation;

(B) Issue an order placing the authorized agent on probation for a specificd period
of time; or

(C) Take no action on the request.

(8) Upon issuance of a revocation order by the commission, the exccutive director shall
assume responsibility for the OSSF program in the former agent’s jurisdiction.
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Adopted January 20, 1997 v Effective February 5, 1997
§285.11. Review of Locally Administered Programs.

The executive director shall review not more than once per year an authorized agent's locally
administered program for adequate performance and compliance with requircments established by Chapter
366, Texas Health and Safety Code, this chapter, and the order/ordinance adopted by the authorized agent. If
the executive director's review determines that an authorized agent does not enforce the commission's
minimum requirements for OSSFs, the commission may hold a hearing to determine whether the entity shall
lose its designation as an authorized agent in accordance with §285.10(f) of this title (relating to Delegation
to Authorized Agents).

Adopted January 20, 1997 Effcctive February S, 1997
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SUBCHAPTER C : COMMISSION ADMINISTRATION OF THE QSSF
PROGRAM IN AREAS WHERE NO LOCAL ADMINISTRATION EXISTS

§285.20. Application Requirements General.
Procedures for obtatning an agency permit include:

(1) Application for OSSF permits shall be made to the appropriate agency regional office.
Application for a permit shall be made on a standard form provided by the executive director and must
include the appropriate planning material in accordance with §285.5 of this title (relating to Submittal
Requirements for Planning Materials). Any OSSF for a single residence located on a land tract that is ten
acres or larger in which the sewage disposal linc is not closer than one-hundred fect of the property line is not
required to submit an application for authorization.

(2) Upon receipt of a complete application, the appropriate fcc in accordance with this
subchapter and a positive sitc evaluation performed by a certificd site evaluator, the regional office shall issue
an authorization to construct. ‘

(3) An authorization to construct, if granted, will be valid for one calendar year from the
date of application. Should a construction inspection not be requested during this one-year period, the
application for authorization shall be rendcred invalid. Fees for reapplication shall be the fee in effect on the
date of reapplication.

(4) Upon approval of the OSSF planning matcrials and construction inspection, the regional
office shall issue a license to operate the OSSF with a unique identification number.

(3) The permit will be issucd in the name of the owner of the OSSF. Permits shalt be
transferred to the new owner automatically upon legal sale of the OSSF. The transfer of an OSSF permit
under this section shall occur upon actual transfer of the property on which the OSSF is located unless the
ownership of thc OSSF has been severed from the property .

(6) A rcinspection shall be required if the OSSF failed to pass the construction inspection.
The installer shall pay the appropriatc reinspection fec in accordance with §285.21 of this title (relating to
Fees).

Adopted January 20, 1997 Effcctive February 5, 1997
§285.21. Fees.
(a) Application fecs. The application fee for an OSSF permit is:
(1) $200 for a single family dwelling OSSF; or

(2) $400 for other types of OSSFs. The fee is payable upon application from the
owner/agent 1o the Texas Natural Resource Conservation Commission for an OSSF permit. This fee shall be
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submitted to the appropriate agency regional office. Money orders or personal checks only, payable to the
Texas Natural Resource Conscrvation Commission, shall be accepted. All applications shall expire one year
from the date of the original application. No refunds of any amount shall be granted.

(b) Reinspection fee. A reinspection fee shall be equal to onc half of the permit application fee
required at the time of application and shall be assessed to the installer of record cach time a reinspection is
required.

Adopted January 20, 1997 Effcctive Fcbruary 5, 1997
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SUBCHAPTER D : PLANNING, CONSTRUCTION AND
INSTALLATION STANDARDS FOR OSSFS
§285.32

Effective January 8, 1999

§285.30. Site Evaluation.

(a) Soil analysis procedures. At least two soil borings or two backhoe pits shall be taken in
opposite ends of the arca to be used for soil absorption systems. In the areas of high soil variability the
permitting authority may require additional borings and backhoe pits. These borings or backhoc pits
shall be excavated to the depth of two fect below the proposed excavation or to a restrictive horizon
whichever is less. The type and size of an OSSF shall be determined on the basis of the most restrictive
soil class located anywhere within two feet of the bottom of the proposed excavation. Evaluation of these
borings and overall site evaluation shall be performed by individuals currently certificd as a site
evaluator. Characteristics including soil texture, soil structure, soil drainage, and soil depth shall be |
evaluated. '

(b) Soil texture analysis. The soil classes shall be determined by a general texture analysis in
accordance with §285.91(6) of this titlc (rclating to Tables).

(1) Soil Class Ia. Sandy texture soils which contain more than 30% gravel. This class is
considered unsuitable with respect to texture.

(2) Soil Class Ib. Sandy soils which contain less than or equal to 30% gravel. This
class is be considered suitable with respect to texture.

(3) Soil Class II. This class is considercd suitable with respect to texture.
(4) Soil Class I1I. This class is considcred suitable with respect to texture.
(5) Soil ClassIV. This class is considered unsuitable with respcct to texture.
(c) Soil structure analysis. Soils determined to be in Class Ib or Class 11 soils are generally
considered suitable as to structure. In Class IV soils structure analysis nced not be performed. Three
soil structures significant to the movement of sewage effluent through Class III soils are blocky, platy,

and massive.

(1) Massive soil structure. A massive soil structure is considered unsuitable with
respect to structure.

(2) Blocky soil structure. A blocky soil structurc is considered suitable with respect to
structure.
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(3) Platy soil structure. A platy soil structure is considered unsuitable with respect to
Structure.

(d) Soil depth analysis. The depth of soils classified suitable as to texture and structure shall be
at least 24 inches below the bottom of the proposed disposal area when standard ground absorption
systems are to be utilized. Soils without at lcast 24 inches of suitable soil beneath the proposed
drainfield shall be considered unsuitable.

(¢) Restrictive horizons evaluation. Dense clay subsoils, rock and plugged laminar soils are
considered to be restrictive horizons. They can be recognized by an abrupt change in texture from a
sandy or loamy surface horizon to a clayey subsoil or rock like material which an auger will not
penetrate. Soils in which restrictive horizons are less than 24 inches below the bottom of the proposed
drainficld shall be considered unsuitable.

(f) Groundwater evaluation. The presence of groundwatcr shall be determined by a site
evaluator. Any soil profile that is indicative of high water tables within 24 inches below the bottom of
the proposed drainfield shall be considered unsuitable.

(g) Topography. Uniform slopes under 30% are considered suitable with respect to topography.
When slopes are less than 2%, provisions shall be made to insurc good surface drainage of rainfall or
runoff from covering the soil absorption field. The drainficld excavation shall follow the contour of the
ground. Soil absorption systems shall not be located in a depression or in arcas of complex slope
patterns where slopes are dissected by gullies and ravines.

(h) Flood hazard. No new OSSFs or substantial improvements to existing OSSFs shall be
allowed in the regulated floodway, determined from either Federal Emergency Management Agency
(FEMA) maps or a flood study prepared by a professional engincer registered in Texas. Any sites within
the 100-year floodplain, determined from either FEMA maps or flood studies preparcd by a professional
engineer registered in Texas, shall be subject to special planning requirements to indicate that the
location of the OSSF will not result in damage to the OSSF or result in contamination from the OSSF
during flooding. Any planning materials submitted under this subsection shall indicate how possible tank
flotation is eliminated.

(i} Determination of over-all site suitability. The following criteria shall determine if the site
can be utilized for standard subsurface disposal methods without nced of any significant modification of
the site. §285.91(5) of this title (relating to Tables) summarizes soil and site criteria for construction of a
standard treatment and disposal system.

(1) Ifall of the soil or sitc criteria catcgories are detcrmined to be suitable, standard
subsurface disposal methods may be utilized.

(2) If the site and soil evaluation proves to be suitable, the size of the subsurface
absorption system may be calculated using data in §285.91(5) of this title (rclating to Tables). Unsuitable
sites must use appropriate proprietary or non-standard systems.
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(3) If one or more of the soil or site criteria categories are evaluated as unsuitable,
standard subsurface disposal methods cannot be utilized. However, the site may still be utilized for
standard on-site wastewater trcatment by using non-standard sub-surface disposal methods, except as
noted in §285.33(a)(2) of this title (relating to Criteria for Sewage Disposal Systems).

Adopted January 20, 1997 Effective February 5, 1997
§285.31. Setback and Separation Requirements,

The construction of an OSSF (trcatment and disposal systems) must be isolated from certain
arcas such as water wells, lakes, roads, and other objects subject to contamination from the OSSF or
which may prevent the proper operation of the system. The minimum requirements for the state are
described in §285.91(10) of this title (relating to Tables) for OSSFs subject to the following provisions:

(1) Surface irrigated arcas shall be considered as drainficlds for determining separation
distances.

(2) Private and public water wells shall be completed in accordance with Chapters 290
and 338 of this title (relating to Water Hygienc and Water Well Drillers).

Adopted January 20, 1997 Effective February 5, 1997
§285.32. Criteria for Sewage Treatment Systems.
(a) Treatment processes - standard.

(1) Septic tanks (gravity flow). The septic tank is attached to wastewater fixtures
through a watertight pipc identified as a building "stub out" or "house sewer". The septic tank is
connected to the house sewer by an inlet device. Effluent from the septic tank, having undergone
primary treatment, flows out of the tank through an outlet device into additional treatment processes or a
disposal system. A septic tank, constructed in accordance with this chapter, shall meet the following
matenal, component, construction, and approval requirements;

(A) Tank volumetric capacity. Mecasured from the bottom of the outlet, the
liquid volume of a septic tank shall not be less than established in §285.91(2) of this title (relating to
Tables). The liquid depth of the tank shall not be lcss than 30 inchcs.

(B) Inlct and outlet devices. The flowline of the inlet device shall be at least
three inches higher than the flowline of the outlet device, sce §285.90 (6) and (7) of this title (relating to
Figures). The entry point of the outlet device shall be below the liquid level of the tank at a depth
between 25% to 50% of the overall liquid depth of the tank. The inict and outlet devices shall bec “T”
branch fittings, constructed baffles or other structures or fittings approved by the cxecutive director. All
outlet devices must use a "T" unless a exccutive director approved fitting is installed on the outlet. All
inlet and outlct devices shall be installcd water tight to the scptic tank walls and be a minimum of three
inches in diameter.
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(C) Baffles and serics tanks. All septic tanks shall be divided into two or three
compartments by the usc of baffles or by connecting two or more tanks in scrics. In a baffled tank, the
baffle shall be located so that one half to two thirds of the total tank volume is located in the first of two
compartments. Two or three tanks may be arranged in series to achieve the required liquid capacity. The
first tank in a two tank system shall contain at least one half the required volume. The first tank in a
three tank system shall contain at least one third of the total required volume, but no less than 500
gallons. Interconnecting inlet and outlet devices may be installed at the same clevation for multiple tank
installations. Baffles shall be constructed the full width and height of the tank with a gap between the
top of the baffle and the tank top. The baffle shall have an opening located below the liquid level of the
tank at a depth between 25% and 50% of the liquid level. The opening may be a slot or hole and a “T”
may be fitted. Ifa “T” is fitted, the inlet to the fitting shall be at the stated depth in this paragraph. Any
metal structures, fittings, or fastenings shall be stainless stecl.

(D) Inspection and cleanout ports. All scptic tanks shall have an inspcction
and/or cleanout port located on the tank top, but not directly over, the inlet and outlet devices. These
ports may be any configuration with the smallest dimension of the opening not less than 12 inches, but
large enough to provide maintenance and equipment removal, Scptic tanks buried more than 12 inches
below the ground surface shall have risers over the port openings. These risers shall extend from within
six inches of the ground surface up to the ground surface and be sealed to the tank and capped.

(E) Septic tank construction materials. The septic tank shall be of sturdy, water-
tight construction. Materials used shall be steel-reinforced poured-in-place concrete, steel-reinforced
pre-cast concrete, fiberglass, reinforced plastic polyethylene, or other materials approved by the
executive director. Metal septic tanks are prohibitcd. The septic tank shall be structurally designed to
resist buckling from intemal hydraulic loading and exterior loading caused by earth fill and additional
surface loads. Tanks exhibiting obvious deflections, leaks, or structural defects shall not be used. Where
concrete tanks are installed, sweating at construction joints is acceptable.

(F) Precast concrete tanks. In addition to the gencral requirements
aforementioned in subparagraph (E) of this paragraph, precast concrete tanks shall conform to
requirements in the Materials and Manufacture Section and the Structural Design Requirements Section
of American Society for Testing and Materials (ASTM) Designation: C 1227- 93, Standard Specification
for Precast Concrete Septic Tanks (1993).

(G) Fiberglass and plastic polycthylene tank specifications.

(i) General. The tank shall be fabricated to perform its intended
function when installed. The tank shall not be adverscly affected by normal vibration, shock, climate
conditions, nor typical houschold chemicals. The tank shall be frce of rough or sharp edges that would
interfere with installation or service of the tank.

(1) Watertight intcgrity. The tank shall be designed and constructed so
that all joints, seams, component parts, and fittings prevent the entrance of groundwater and prevent the
cxit of wastewatcr, except through designed inlct and outlct openings.
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(iit) Structural characteristics. Full or empty tanks shall not collapse or
rupture when subjected to carth and hydrostatic pressurcs,

(H) Special requirements for poured-in-place concrete tanks. Concrete tanks
shall be structurally sound and water-tight. The concrete structure shall be designed by a registered
professional engincer with relevant experience in the field.

{I) Tank manufacturer specifications. Beginning 180 days afier the effective
date of these rules, all pre-cast or prefabricated tanks shall be clearly and permanently marked, tagged, or
stamped with the manufacturer's name, address, and tank capacity near the level of the outlet so as to be
clearly visible. Direction of flow into and out of the tank shall be indicated by arrows or other
identification clearly marked at the inlet and outlet.

(9) Installation of tanks. Secptic tanks must be installed so as to provide at least
12 inches of drop in elevation from the bottom of the outlet pipe to the bottom of the disposal area. A
minimum of four inches of sand, sandy loam, clay loam, or pea gravel free of rock shall be placed under
and around all tanks, except poured-in-place concrete tanks, Tank excavations should be left open until
such time that they have been inspected by the permitting authority. Tank excavations must be backfilled
with sand, sandy loam, clay loam, or pca gravel free of rock. It is acceptable to mound soil over a septic
tank, which would normally be exposed, to maintain stope to the drainficld.

(K) Pretrcatment (Trash) tanks. The exccutive dircctor may require the use of a
pretreatment tank for use in conjunction with acrobic treatment units. Plastics and other non-digestible
sewage can impair or prevent an aerobic unit from functioning properly. Those aerobic treatment units
that do not prevent non-digestible sewage from interfering with acration lines and diffusers may be
required by the executive director to use pretreatment tanks for all units instalied in the state. All
pretreatment tanks shall meet all applicable structural requirements of this subchapter.

(2) Intermittent sand filtars.

(A) Overview. An intermittent sand filter (a sccondary treatment unit) applics
wastewater received from a scptic tank (the primary treatment unit) through a coarse porous media layer
above a bed of sand by means of pressure distribution. The wastcwater moves downward through the
course sand media receiving further treatment on the surface of the sand particles. The treated
wastewater is collected at the bottom of the sand filter and discharged, via gravity or pressure, to an
appropriate disposal method discussed in this subchapter. A typical layout and cross-section of an
intermittent sand filter is presented in §285.90(8) of this title (relating to Figurcs).

(B) Filter Bed.

(i) Sand media specifications. Sand filter media must meet ASTM C-33
specifications as outlined in §285.91(1 1) of this title (rclating to Tables).

(i) Loading ratc. Shall not exceed 1.2 gallons/day/squarc foot.
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(iit) Surface area. Minimum surface area shall be calculated using the
formula: Q/1.2=Surface Arca (Squarc Fect), where Q is the wastewatcer flow in gallons per day.

(iv} Depth (thickness) of sand media. There shall be a minimum of 24
inches of sand media.

(v) Filter bed containment. The filter bed shall be constructed of an
tmpervious lined pit or tank. Acceptable liners specifications are detailed in §285.33(a)(2)(A) of this title
(relating to Criteria for Sewage Disposal Systems).

(vi) Underdrains. For gravity discharge of effluent to a drainficld, place
a three inch layer of pea gravel over a six inch layer of 0.75 inch gravel containing the underdrain
collection pipe. When pumpwells are to be used to pump the effluent from the underdrain to the
drainfield, thcy must be constructed of concrete or plastic sewer pipe. The pumpwell must contain a
sufficient number of holes so that effluent can flow from the gravel void space as rapidly as the effluent
is pumped out of the pumpwell, refer to §285.90(9) of this title (rclating to Figures).

{b) Treatment processes - proprietary.

(1) System maintenance. On-going maintenance contracts in accordance with the
maintenance provisions of §285.7 of this title (relating to Additional Application Requirements for
Surface Irrigation Systems) shall be rcquired for all proprietary systems.

(2) Electrical wiring. Electrical wiring for proprietary systems shall be in accordance
with §285.34(b)(4) of this title (relating to Other Requirements).

(3) Approval of all proprietary systems. All proprietary treatment and disposal systems
shall be approved by the exccutive dircctor prior to their use in the State. Approval of proprictary
systems shall be handled utilizing the procedures found in this section.

(4) Approval of proprietary acrobic treatment systems. All agency approved proprietary
aerobic treatment systems will be identified and published in a list of approved systems which may be
obtained from the executive director. Only treatment systems which have been tested by and are
currently listed by NSF Intcrnational as Class I systems under NSF Standard 40 (1996) or have been
tested and certified as a Class I system in accordance with NSF Standard 40 (1996) by an American
National Standard Institute (ANSI) or NSF International accredited testing institution shall be considered
for approval by the executive director. All agency approved systems at the time of the effective date of
this rule shall continue to be listed on the list of approved systems subject to retesting under the
requirements of NSF Standard 40 (1996) and Certification Policics for Wastewater Treatment Devices
(1997). The manufacturers of proprietary treatment systems and the accredited certification institution
must comply with all the provisions of NSF Standard 40 (1996) and Cettification Policies for Wastewater
Treatment Devices (1997).

(5) For systems which NSF Intcmational, NSF Intenational or ANSI accredited third
party testing institutions will not accept for testing because of system size or type and are not approved
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systems at the time of the effective date of these rules, the manufacturer shall seck approval in the
following manner:

(A) These proprietary systems, components, or materials shal] be tested by an
independent third party in accordance with this subsection and with the supporting data submitted to the
executive director for approval before being marketed for sale in the state,

(B) Testing may be accomplished by allowing a number of the ttems (usualiy 20
to 50) to be installed via a temporary authorization in areas typical of the site conditions for which the
system would be installed. The temporary authorization may be issued by the exccutive director and, if

analyzing samples from the system; the monitoring of equipment, if applicable, and provisions for
recording data and data retention necessary to evaluate the performance as well as the effect of the
proprietary system on public health, groundwater, and surface watcrs.

(C) Authorized agents may issue installation permits upon receipt of the

temporary authorization. The homeowner must be advised in writing that the system is temporarily

to Criteria for Sewage Treatment Systems) is considered to be the responsibility of the manufacturer until
the system has obtained final approval by the executive director in accordance with this section.

(D) Upon completion of the two-year test period, the executive director shall
require the certification institution to submit a detailed report on the performance of the system tested.
After evaluation of the detailed report, the executive director may issue conditional approval for

components or materials will be based on their performance during this five ycar monitoring period,
Failure of one or more of the installed units may be cause for disapproval of the proprietary item. The
monitoring method for the units shall be established by the exccutive director. System failures,
regardless of the material or componcnt, shall be replaced by the manufacturer at the manufacturer's
expense. The homeowner must be advised in writing that the system is conditionally approved.

(E) Upon successful completion of the monitoring period without failure,
systemic or otherwise, the monitoring requirements may be lifted by the exceutive director and the
system deemed suitable for use in conditions similar to arcas in which the system was tested and
monitored,

(¢) Treatment processes - non-standard. All OSSFs not described or defined in subsections (a)
and (b) of this section will be considered to be non-standard treatment systems. Thesc systems shall be
submitted to the permitting authority for review by a registered professional engincer or registered
sanitarian in accordance with §285.5(3) of this title (rclating to Submittal Requirements for Planning
Materials). Upon approval, a permit will be issucd by the permitting authority.
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(1) Types of systems considered non-standard include, but are not limited to, all forms
of the activated sludge process, rotating biological contactors, recirculating sand filters, trickling type
filters, submerged rock biological filters, sand filters not described in subsection (a)(2) of this section.

(2) Non-standard systems submitted for review will be analyzed on basic engineering
principles and the critena established in this chapter. These systems will be reviewed as one of a kind,
site-specific installations,

(3) Electrical wiring. Electrical wiring for non-standard systems shall be in accordance
with §285.34(b)(4) of this title (relating to Other Requirements).

Adopted December 16, 1998 Effective January 8, 1999
§285.33. Criteria for Sewage Disposal Systems.

(a) Disposal processes - standard. The effluent discharged from an approved treatment process
requires further handling to render it safe from a public health standpoint. Acceptable standard disposal
methods shall consist of a drainficld to disperse the effluent into adjacent soil (absorptive) or into the
surrounding air through evapotranspiration (evaporation and transpiration).

(1) Absorptive drainfield. An absomptive drainfield is an excavation constructed in
suitable soil. A porous media (crushed rock, stone, etc.) is then placed in the excavation and perforated
pipe (drainline) placed in the media and connected to the outlet of the trcatment system. The media is
covered with a permeable geotextile fabric and the remainder of the excavation backfilled with
previously removed soil. The top of the excavation area is seeded with plants or grasses, where
vegetation is sustainable, to aid in water elimination. The following considerations must be met for
approval of an absorptive drainfield:

(A) Excavation. The excavation must be constructed in suitable soils as
described in §285.30 of this title (relating to Sitc Evaluation). The excavation shall not exceed a depth of
three feet or six inches below the soil freeze depth, whichever is the larger. However, in areas of the
state where annual precipitation is less than 26 inches of rainfall per year (as identified in the Climatic
Atlas of Texas, (1983) published by the Texas Department of Water Resources and suitable soils (Class
Ib, I, or III) lic below unsuitable soil caps, the maximum permissible excavation shall be five feet.
Multiple excavations must be separated horizontally by at least three feet of undisturbed soil. After
excavation the excavated surfaces (sidewalls and bottom) must be scarificd as needed. The bottom of the
excavation shall be not less than 18 inches in width and level to within onc inch over cach 25 feet of
excavation. The size of the cxcavation shall be calculated using data from §285.91(8) of this title
(relating to Tables). The formula A = Q/Ra shall be uscd to detcrmine drainficld area where:

Figure 1: 30 TAC §285.33 (a)(1)}(A)

A = absorptive arca
Q = average daily scwage flow in gallons per day
Ra = soil application ratc in gallons per square foot per day
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(i) The usable surface arca shall be calculated by adding the excavation
bottom arca to the total cxcavated perimeter (in foct) multiplicd by onc foot (bottom arca + perimeter X
1.0).

Figure 2: 30 TAC §285.33 (a)(1)(A)(i)
Absorptive Area =(L x W) + 2 (L+W)
Where: L = Drainficld Length
W = Drainficld Width

(i) The Icngth of the excavation may be determined as follows when the
arca and width arc known:

Figure 3: 30 TAC §285.33 (a)(1)(A)(ii)
L = (A-2W)/(W+2)

(iii) For cxcavations three feet wide or less use the following formula or
§285.91(8) of this title (relating to Figures) to determine L:

Figure 4: 30 TAC §285.33 (a)(1)(A)(iii)
L = A/(W+2)
(B) Porous media. The porous media shall consist of clean, washed and graded
gravel, broken concrete, rock, crushed stone, chipped tires, or similar aggregate that is generally one

uniform size ranging from 0.75 - 2.0 inches as measurcd along its greatest dimension.

(i) The permitting authority may consider and approve on a case-by-case
basis the use of chipped tire sizes greater than 0.75 - 2.0 inches along the greatest dimension.

(it) When chipped tires are used in conjunction with geotextile fabric, a
heavier duty geotextile fabric must be utilized to minimize fabric puncturcs and ecliminate fabric tears due
to protruding steel belt remnants.

(iif) Soft media such as oyster shell and soft limestone will not be
approved.

(C) Drainlinc. The drainline shall be constructed of perforated distribution pipe
and fittings in compliance with the following specifications:

(i) Three or four inch diameter polyvinyl chloride pipe with a standard
dimension ratio- (SDR) of 35 or less.

(i) Four inch diamcter corrugated polycthylene, ASTM F405 in rigid
ten foot joints only.
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(iit) Three or four inch diameter polycthylene smoothwall, ASTM F810.
(iv) Any other pipe approved by the executive director.

(D) Instaliation Requirements. The drainline shall be placed in the porous
media with at least six inches of media betwcen the bottom of the cxcavation and the bottom of the
drainline. The drainline shall be completely covered by the porous media and the drainline perforations
shall be below the horizontal center line of the pipe. Single drainlines shall not exceed 150 feet, see
§285.90(5) of this title (relating to Figures). The drainlines shall be placed parallel to cach other and
parallel to the longest horizontal dimension of the excavation. For excavations greater than three feet in
width, the maximum separation distance between parallel drainlines shali be four feet (center to center).
Multiple drainlines shall be manifolded together with solid or perforated pipe. The opposite ends of
multiple drainlines shall be manifolded together with solid line or looped together using perforated line
and bedding. If drainficld is not to be looped, end caps must be used.

: (E) Permeable soil barrier. A permeable soil barrier shall be placed between the
top of the porous media and the excavation backfill. Geotextile fabric shall be used for the permeable

soil barrier. Geotextile fabric shall conform to the following specifications for unwoven, spun-bounded
polypropylene, polyester or nylon filter wrap:

Figure 5: 30 TAC §285.33 (a)(1)(E)

Minimum values

Weight oz/sq yd (ASTM D3776) 0.70
Grab Strength 1bs (ASTM D4632) Il
Air Permeability cfin/sq ft

(ASTM D737) 500

Water Flow Rate gpm/sq ft

@ 3" head (ASTM D4491]) 33
Trapezoidal Tear Strength Lbs

(ASTM D4553) 6

(F) Backfilling. Backfilling is the process of replacing the soil removed during
cxcavating back into the drainficld and on top of the geotextile fabric. Only Class Ib or II soils as
described in §285.30(b) and (c) of this title (rclating to Site Evaluation) shall be used for backfill. Rock
and high shrink swell clays are specifically prohibited for usc as a backfill material. The backfill
material shall be mounded over the excavated area so that the center of the excavation slopes down to the
outer perimeter to allow for settling. The cxcavated arca may be bermed or drainage swales may be used
to divert surface runoff from the site,

(G) Drainficlds on irregular terrain. Where topography or ground slope is
greater than 15% but less than 30% slope for the construction of a level single drainficld, multiple long
narrow drainficlds may be constructed along descending contours. An overflow linc shall be provided
from the upper excavations to the lower excavations. This overflow line shall be constructed from solid



Texas Natural Resource Conservation Commission Page 11
Chapter 285 - On-Site Sewage Facilities

pipe with an SDR of 35 or less and the excavation carrying the overflow pipe shall be backfilled with soil
only.

(H) Drainfield plans. A number of approved sketches, specifications and details
for drainfield construction are provided in §285.90(4) and (5) of this title (relating to Figures).

(2) Evapotranspirative drainfield (ET). An ET drainficld is a standard disposal process
which may be used in soils which are classified as unsuitable in §285.30 of this title (relating to Site
Evaluation) with respect to texture, structure, restrictive horizons and ground water. Water saving
devices must be utilized in all structures for which ET beds are recommended. ET drainfields are
generally constructed in accordance with the specifications for absorptive drainficlds with the following
exceptions:

(A) Liners. An impervious liner must be used between the excavated surface
and the constructed drainfield in all Class Ia soils classified as unsuitable due to the possibility of ground
water contamination. Liners are also required for Class IV soils with seasonal ground water tables which
penetrate the excavation. Liners shall be constructed from impervious rubber or plastic material having a
thickness of 20 mils or greater per layer. Reinforced concrete, gunite, and compacted and tested clay
(one foot thick or more) may also be used for liner material. Liners shall be constructed in such a manner
as to have a permeability of 107 cm/sec or less as tested by a certified soil laboratory. Rubber or plastic
liners must be protected from rocks and stones (when exposed) by covering the excavated surface with a
uniform sand cushion at least four inches thick.

(B) ET drainfield sizing. The following formula shall be used to calculate the
top surface area of a constructed ET drainfield:

Figure 6: 30 TAC §285.33 (a)(2)(B)

A = 1.6 Q/Ret
Where: A= s the total top surface arca of the excavation.
Q= cstimated daily watcr usage in gallons/day in §285.91(3) of this
title (relating to Tables).
Ret = net local evaporation rate in §285.91(7) of this title.

The proper selection of the estimated daily water usage, Q, is of vital importance for proper operation of
an ET drainfield because the size of the drainficld is determined by this factor. The owner of the system
shall be advised by the person putting together the planning materials of the limits placed on the system
by the Q selected. The calculated flow rate, Q, shall be included as a condition to the permit and
cxpressed in an affidavit properly filed and recorded in the deed records of the county in which the OSSF
is located advising the owner, and future owners, of the system's wastewater disposal limits.

(C) Backfill material. Backfill material shall consist of soil Class I as described
in §285.30 of this title (relating to Site Evaluation). Excavations containing two or more drainlines may
climinate the porous media between the drainlines to allow the backfill material to contact the bottom of
the excavation. This construction procedurce will enhance the wicking action of the soil and improve
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water transfer. The porous media shall extend at least onc foot beyond the edge of the drainline
horizontally.

(D) Vegetative cover for transpiration. The final grade shall be covered with
vegetation fully capable to take maximum advantage of transpiration, depending on the scason and the
site's location. Evergreen bushes having shallow root systems may be planted in the drainfield to assist in
water uptake. Grasses with dormant periods shall be overseeded to provide year-round transpiration.

(E) Multiple ET drainficlds. ET drainfields shall be divided into two or more
separate units connected by flow control valves. One of the units may be removed from service for an
extended period of time to allow it to dry out and decompose biological material which might tend to
plug the drainficld. If one of the units is removed from service, the daily water usage must be reduced to
prevent overloading of the units still in operation. Normally, a unit must be removed from service for
two to three dry months for biological breakdown to occur.

(F) Geographical location. ET drainfields shall only be used in those areas of
the state where the annual average evaporation exceeds the annual rainfall. As the annual rainfall
approaches the annual evaporation, the required ET drainficld size becomes very large and expensive to
construct {see data in §285.91(7) of this titlc (rclating to Tables)).

(G) ET drainfield plans. A number of approved sketches for ET drainfield
construction are provided in §285.90(4) and (5) of this title (relating to Figures).

(3) Pumped effluent drainfield. Pumped effluent drainficlds must utilize low pressure
dosed drainfield specifications described in subsection (c)(1) of this section, with the following
exceptions:

(A) Applicability. Pumped effluent drainficlds may only be utilized by single
family dwellings and not commercial or institutional structures.

{(B) Length of drainfield. There shall be at least 1,000 lincar feet of perforated
drain pipe for a two bedroom single family dwelling. For each additional bedroom, there shall be an
additional 400 linear feet of perforated drain pipe. No individual lateral may excecd 70 feet in length.

(C) Trench width and horizontal separation. Trenches shall be at least six
inches wide. There shall b at lcast three feet of separation between trenches,

(D) Latcral depth and vertical scparation. All drainfield latcrals shall adhere to
adepth range from 1.5 feet to 3 fect. There shall be at a minimum vertical separation distance of 2.0 foot
from the bottom of the excavation to a restrictive horizon or to ground water.

(E) Porous media. Each dosing pipc shall be placed with the drain holes facing
down and placed on at lcast 6 inches of porous media (pea gravel or larger) between the bottom of the
excavation and pipe.
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(F) Pipe and hole size. Lateral drain pipe shall use 1.25-1.5 inch diameter line.
Manifolds or headers shall use 1.25-1.5 inch diamcter line, where the manifold or header lines must have
a diameter as large or larger than the lateral line diameter. Lateral drain pipe hole sizes shall be 3/16-1/4
inch diameter spaced 5 feet apart.

(G) Pump size. Pumped effluent drainfields shall utilize at least a 1/2
horsepower pump.

(H) Topography. When slopes are greater than 2.0%, pumped effluent
drainficlds shall not be used.

(b) Disposal processes - proprictary.

(1) Gravel-less drainficld piping. Gravel-less pipe may be used only on sitcs suitable for
standard subsurface sewage disposal mcthods. Gravel-less pipe is available in eight-inch or ten-inch
diameter corrugated perforated polyethylenc pipe. The pipe is enclosed in a layer of unwoven
spun-bonded polypropylenc, polyester or nylon filter wrap. Gravel-less pipe shall meet American
Society for Testing and Materials, ASTM F-667 Standard Specificatians for large diameter corrugated
high density polyethylene (ASTM D 1248) tubing. The filter cloth must meet the same material
specifications as described under subsecction (a){(1)(E) of this section.

(A) Planning parameters. Gravel-less drainfield pipe may be substituted for
pipe in both absorptive or ET drainficlds. When gravel-less pipe is substituted, the porous media around
conventional pipe will not be required. ET drainfields shall be backfilled with Class II soils only.
Gravel-less pipe shall not be used for absorptive drainfields in Class IV soils. All other planning
parameters for absorptive or ET drainfields apply to gravel-less pipe.

(B) Installation. The proper installation of adequate construction materials is
vitally important to the success of gravel-less drainficld systems. Materials includc gravel-less pipe,
backfill, end caps, offsct connectors and filter cloth. All connections from the house to the septic tank
shall be in accordance with §285.34(a) of this title (relating to Other Requirements). The connection
from the septic tank to the gravel-less line shall be made by using an cight or ten-inch offsct connector. It
is important that the gravel-less line be laid level with the continuous stripe up, and joined with
couplings. The filter cloth must be pulled over the joint to eliminate soil infiltration. The gravel-less
pipe must be held in place during initial backfilling to prevent movement of the pipe in the excavation.
The end of each gravel-less linc shall have an end cap and inspection port installed. An inspection port is
required because the amount of sludge or suspended solids in the line can be easily monitored and the
distribution lines can be back-flushed.

(C) Drainfield Sizing. Eight inch diamcter gravel-less pipc shall use W=2.0
feet and 10 inch gravel-less pipe shall use W = 2.5 fect for absorptive drainficld sizing.

(2) Leaching chambers. Leaching chambers are bottomless chambers which are planned
for installation in a drainficld excavation with the open bottom of the chamber in direct contact with the
excavation. The chambers are linked together with sewer pipe (no perforations) in such a manner as to
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completely cover the excavation with adjacent chambers in contact with each other. Other special
conditions for Icaching chambers arc as follows:

(A) The excavation may be reduced by 40% from the value calculated using
§285.91(1) of this title (relating to Tables). The following formula may be used for excavations utilizing
leaching chambers:

Figure 7: 30 TAC §285.33 (b)(2)(A)

L= 0.6A/(W+2)
Where: A= minimum absorptive area; and
W= lcaching chamber pancl width

(B) These chambers shall not be used for absorptive drainfields in Class Ia or IV
soils.

(C) Backfill covering leaching chambers should be Class b, or II soil.

(3) Drip Irrigation. A drip irrigation system consist of small diameter pressurized lines
directly buried in the soil to a nominal depth of 6 inches. The lines contain pressure reducing emitters
spaced at 30 inch maximum intervals. The purpose of the pressure reducing emitter is to restrict the flow
of effluent from the pipe into the surrounding soil to a very low rate. This distribution method promotes
uniform wetting of the soil in the root zone of surface vegetation. Since the near surface root zone of
plants will absorb water, even in Class IV soils, this type of system may be used for on-site disposal in
these soils. The system must be equipped with a filtering device capable of filtering to 100 microns and
meet drip irrigation (pressure emitter) manufacturer requirements.

(A) Drainfield layout. The drainfield shall consist of a matrnx of lines and
emitters arranged in almost any configuration where the layout would ensurc cqual distribution
throughout the drainfield. The system must be equipped with a mechanism to flush from the drainficld
back to the trcatment unit.

(B) Effluent quality. Treatment preceding this disposal process shall treat the
wastewater to a degree to preclude plugging of the emitters. This quality shall be determined by the
executive director.

(C) System maintenance. On-going maintenance contracts in accordance with
the maintenance provisions of §285.7 of this title (relating to Additional Application Requirements for
Surface Irrigation Systems) shall be required for all emitter systems. Systems must be equipped to flush
the system back to the treatment unit.

(D) Loading Ratcs. Pressurc emitters can be uscd in all classes of soils using
loading rates as specificd in §285.91(1) of this title (rclating to Tables). Emitters are assumed to wet four
square feet of absorptive area per emitter, however, overlapping arcas shall only be counted once toward
absorptive area requirements.
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(E) There shall be a minimum of 1 foot of soil between the drip emitter and
ground watcer or solid or fractured rock. :

(F) No device associated with a drip irrigation system shall be installed which
has not been labelled by the manufacturer as suitable for use with domestic sewage or is on an approved
list of the executive director in accordance with §285.32(b)(5) of this title (relating to Treatment
processes- proprietary).

(4) Testing and monitoring of proprictary disposal systems. All proprietary disposal
systems other than those described in this section shall be approved by the executive director prior to
their use in the state. Proprietary systems shall be approved by the exceutive director utilizing the
procedures cstablished in §285.32(b) of this titlc (rclating to Criteria for Sewage Trcatment Systems).

(c) Disposal processcs - non-standard. Non-standard disposal processes arc all systems,
components and materials not described as standard and not marketed for sale in the state as a proprietary
item. The permitting authority may at its option review and either approve or disapprove the planning
materials on a case-by-case basis. Planning criteria will be derived from basic engincering analysis and
scientific investigation of the proposcd disposal process.

(1) Low pressure dosed drainfield. A low pressure dosing system consists of an
approved treatment system as specificd in §285.32 of this title (relating to Criteria for Sewage Treatment
Systems). Effluent from this system is pumped, under low pressure, into a solid wall force main and then
into a perforated distribution pipe which is installed within the drainficld area.

(A) The efflucnt pump in the pump tank must be capable of an operating range
that will assure that effluent is delivered to the most distant point of the perforated piping network, yet
not be excessive to the point that "blow-outs" occur.

(B) A start/stop switch or timer must be included in the system to control the
dosing pump. A high water alarm, on an clectric circuit separate from the pump, must be provided.

(C) Drainfield criteria. Pressure dosing systems may be installed in accordance
with design criteria in the North Carolina State University Sea Grant College Publication UNC-$82-03
(1982) or other publications containing critcria or data on pressure dosed systems which are acceptable to
the permitting authority. The following parameters are required for all low pressure subsurface
drainfields:

(i) The low pressure dosed drainfield arca shall be sized in accordance
with §285.91(1) of this title (rclating to Tables). Use 3 squarc fect of wetted arca per lincar foot of
dosing pipe for all excavated areas less than one foot wide.

(ii) Each dosing pipc shall be placed with the drain holes facing down
and placed on at least 6 inches of porous media (pea gravel or larger) between the bottom of the
excavation and pipe.
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(iii) Geotextile fabric shall be placed over the porous media and the
excavation filled with Class Ib or I soil.

(iv) There shall be a minimum of one foot of soil between the bottom of
the excavation and solid or fractured rock. There shall be a minimum of two feet of soil between the
bottom of the excavation and ground water,

(2) Surfacc imigation systems. Surface irrigation methods include, but are not limited
to, spray irrigation, landscape irrigation or any other method of applying treated efflucnt onto the surface
of the ground.

(A) Types of wastewater treatment. The treatment system shall consist of any
standard, proprietary, approved aerobic units or non-standard trecatment methods described in §285.32 of
this title (relating to Criteria for Sewage Treatment Systems) and mecting the following effluent criteria:

Figure 8: 30 TAC §285.33 (c)(2)(A)

BOD & TSS:... 30 day average..... 20 mg/l

Tdayaverage......... ... 30 mg/l
Daily Maximum............___ 45 mg/l
Single Grab................ 65 mg/|
PH.... 6.0-9.0

(B) Acceptable surface application areas. Acceptable land for surface
application will include generally flat terrain (land less than or equal to 15 percent slope) covered with
grasses, evergreen shrubs, bushes, trees or landscaped beds containing mixed vegetation. Sloped land
may be acceptable if properly landscaped and terraced to minimize runoff,

(C) Unacceptable surface application arcas. Land which cannot be used for
surface irrigation includes land for growing food, gardens, orchards or crops which may be used for
human consumption. Additionally, efflucnt shall not be applicd to unsceded bare ground under any
circumstances,

(D) Minimum required application area. The minimum surface application area
required shall be determined by dividing the daily usage rate (Q) as cstablished in §285.91(3) of this title
(relating to Tables) by the allowable surface irrigation application rate (Ri) found in §285.90(1) of this
title (relating to Figures) or as approved by the permitting authority.

Figure 9: 30 TAC §285.33 (c)(2)(D)

Reqd Surface area (sq.ft.) = Q/Ri
where: Ri = the effluent loading rate in gal/sq fi/day

(E) Uniform application of effluent. Distribution pipes, sprinklers, flow
channels and other application methods/devices must provide uniform distribution of treated effluent.
The application rate must be adjusted so as not to produce runoff,
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(1) Sprinkler criteria. When sprinklers are used as the application
mcthod, the maximum inlct pressure shall be 40 pounds per square inch. Low angle nozzles (13 degrees
or less in trajectory) shall be used in the sprinklers to keep the spray stream low and reduce acrosols.
Sprinkler operation shall be controlled by commercial irrigation timers, when property line setbacks are
less than 20 feet.

(i) Sprinkler head requirements. Circular spray patterns may overlap to
cover all irrigated area including rectangular shapes. However, the overlapped arca will be only counted
once toward the total application arca. For large systems, multiplc sprinkler heads arc preferred to single
gun delivery systems.

(iii} Effluent storage requirements. Storage requirements and pump
tank construction and installation shall be in accordance with §285.34(b) of this title relating to Other
Requirements). A sampling port shall be provided in the treated effluent ling in the pump tank.

(3) Mound systems. A mound drainfield is an absorptive drainfield constructed above
the native soil surface. A scarified interface (for absorptive mounds) between the native soil, a porous
media around the distribution pipe, the distribution piping, and a topsoil cover are all components of the
mound system. The depth of the material between the distribution pipe and the restrictive horizon or
ground water shall be at least 2 feet. The preferred constructed shape is a long narrow rectangle, with the
long dimension laid out along a contour. Effluent shall be pressure dosed into the distribution piping to
cnsure equal distribution and to control application rates. Planning criteria for mound construction may
be as specificd in the North Carolina State University Sea Grant College Publication UNC-SG-82-04
(1982), the United States Environmental Protection Agency’s On-sitc Wastewater Treatment and
Disposal Systems Design Manual (1980) or any tcchnical publication containing mound system criteria
and acceptable to the exccutive director. Shallow placement of the pressure distribution pipe is
recommended to reduce mound height.

(4) Soil substitution drainfields. Soil substitution drainficlds may be constructed in
Class Ia soils, fractured rock, fissured rock, or other conditions of high permcability where septic tank
effluent could rapidly reach ground water without undergoing adequatc treatment through soil contact. A
soil substitution drainficld is constructed similar to a standard absorptive drainficld with one exception.
The exception consists of a 24-inch thick Class Ib, Class I or Class 11 soil buffer placed below and on
all sides of the drainfield excavation to an elevation Iess than the top of the porous media. The Class Ib,
Class II or Class III soil acts as a filter medium to remove contaminants from the wastewater prior to its
contacting the highly permeable natural ground. Class IV soils may not be utilized for soil substitution.
Disposal areas shall be sized based on the textural class of the substituted soil. Tt is recommended, but not
mandatory, that low pressure dosing be uscd for efflucnt distribution.

(3) Drainfields Following Approved Aerobic Units, Sccondary Treatment and
Disinfection. Subsurface drainficlds following sccondary treatment and disinfection may be constructed
in Class Ia soils, fractured rock, fissured rock, or other conditions where insufficient soil depth will allow
septic tank effluent to reach fractured rock, fissured rock, or a restrictive horizon before undergoing
adequate treatment through soil contact.

(A) Drainficld Sizing.
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(1) If the unsuitable feature is Class Ia soils, the disposal area sizing
should be based on the application rate for Class Ib soils. It is rccommended, but not mandatory, that
some form of pressure distribution be used for effluent disposal.

(i) If the unsuitable feature is insufficient soil depth to fractured or
fissured rock, the system sizing should be based on the application rate for Class I!I soils. It is
recommended, but not mandatory, that some form of pressure distribution system be used for effluent
disposal.

(B) Maintenance Requirements. The maintenance requirements of §285.7(c)«(g)
of this title (relating to Additional Application Requircments for Surface Irrigation Systems) apply to
these systems.

Adopted January 20, 1997 Effective February 5, 1997
§285.34. Other Requirements.

(a) House sewer. The sewer from the building's plumbing to the septic tank shall be constructed
of cast iron, ductile iron, polyvinyl chloride (PVC) Schedulc 40, SDR 26 or other material approved by
the executive director. The slope of the sewer shall be no less than 1/8 inch fall per foot of pipe. The
sewer stub out should be as shallow as possible to facilitate gravity flow. A two-way cleanout plug must
be provided between building's plumbing and the septic tank. All fittings used on this section shall be
sanitary type. An additional cleanout plug shall be provided every 50 feet (where applicable, near 90
degree bends) on long runs of pipe and may be of the single sanitary type. This sewer shall have a
minimum inside diameter of thrce inches.

(b) Pump tanks. Pump tanks may be necessary when the septic tank outlet is at a lower elevation
than the disposal field. All requirements in §285.32(a)(1)(D) - (H) of this title (relating to Criteria for
Sewage Treatment Systems) are also applicable to pump tanks. The pump tank shall be constructed in
accordance with the following specifications:

(1) Pump tank critcria. When effluent must be pumped to a disposal area, an
appropriate pump shall be placed in a scparate water-tight tank or chamber. A check valve may be
required if the disposal area is above the pump tank. The pump tank shall be equipped to prevent
siphoning. The tank shall be provided with an audio and visual high water alarm. If an electrical alarm
is utilized the power circuit shall be scparate from the pump. Batterics may be utilized for back-up
power supply only. All electrical components shall be approved by Underwriters Laboratories (UL).

(2) Pump tank sizing. Pump tanks shall be sized for onc-third day of flow abovc the
alarm-on level. Reserve capacity (capacity above the alarm-on lcvel) may be reduced to four hours
average flow when pump tank is equipped with multiple pumps.

(3) Pump specifications. A single pump may be used for flows equal to or less than
1,000 gallons per day. Dual pumps arc requircd for flows greater than 1,000 gallons perday. A dual
pump system shall have the “alarm on" level below the "second pump on" level, and shall have a lock-on
feature in the alarm circuit so that once it is activated it will not go off when the second pump draws the
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liquid level below the “alarm on” level. All audio and visual alarms shall have a manual “silence”
switch. Pump switch-gcar shall be sclected such that both pumps shall operate as the first pump on an
alternating basis. All pumps shall be rated by the manufactures for pumping sewage or sewage effluent.

(4) Electrical wiring. All electrical wiring shall be in accordance with the most recent
edition of the National Electric Code. Connections shall be in approved junction boxes and all external
power wiring shall be in approved electrical conduit, buried and terminated at a main circuit breaker
panel or sub-panel. All electrical components should have an electrical disconnect within direct vision.
Elcctrical disconnects must be weatherproof (approved for outdoor usc) and have maintenance lockout
provisions.

(c) Grease interceptors. Greasc interceptor shall be used on kitchen waste-lines from
institutions, hotels, restaurants, schools with lunchrooms, and other places that may discharge large
amounts of greases and oils to the OSSF. Grease interceptors shall be structurally equivalent to the
requirements established for septic tanks under §285.32 (a)(1)(D)-(H) of this title (relating to Criteria for
Sewage Treatment Systems). The interceptor shall be installed near the plumbing fixture that discharges
greasy wastcwater and shall be easily accessible for cleaning. Greasc interceptors shall be cleaned out
periodically to prevent the discharge of grease to the disposal system. Grease interceptors shall be
properly sized and installed in accordance with the most recent requircments of the Uniform Plumbing
Code or other prevailing code.

(d) Holding tanks. Tanks shall be constructed in accordance with subsection (b)(1) of this
section and shall be structurally equivalent to the requirements established for septic tanks under §285.32
(2)(1X(D)~(H) of this title (relating to Critcria for Sewage Treatment Systems). Inlet (no outlet shall be
provided) fittings are required. A baffle is also not required. Holding tanks shall be used only on lots
where no other methods of sewage disposal arc feasible (these holding tank provisions do not apply to
portable toilets). All holding tanks shall be equipped with a visual and audible alarm to indicate when
the tank has been filled to within 75% of its rated capacity. A port with its smallest dimension being 15
inches or greater shall be provided in the tank lid for inspection, cleaning, and maintenance. This port
shall be accessible from the ground surfacc and must be easily removable and watertight.

(1) Minimum capacity. Holding tank mintimum capacity shall be sufficient to store the
estimated or calculated daily wastewater flow for a period of one weck (wastcwater usage ratc in
gallons/day X 7 days).

(2) Location. Holding tanks shall be installed in an arca rcadily accessible to the pump
truck under all weather conditions, and at a location that mects the minimum distance requirements in
accordance with §285.91(10}) of this title (relating to Tables).

(3) Maintenance. A scheduled pumping contract with a licensed waste transporter,
holding a valid registration with the executive dircctor, must be provided to the permitting authority
before any holding tanks arc installed. Records of such activitics must be retained for 5 years.

(¢) Composting toilcts. Composting toilets will be approved by the executive director provided
the system has been tested and certified under NSF International Standard 41 (1983).
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(f) Condensation. If condensate lines are plumbed directly into a OSSF, the increased water
volume must be accounted for (addced to the usage rate) in the systcm planning materials.

Adopted January 20, 1997 Effective February 5, 1997
§285.35. Emergency Repairs.

An emergency repair may be made to an OSSF providing that such repair is made for the
abatement of an immediate, scricus and dangerous health hazard, that such repair does not constitute an
alteration of that OSSF system’s planning materials and function, and includes such items as replacing
tank lids, inlet and outlet devices and repair of solid lines and that such repair mects minimum state
criteria established in this chapter. The permitting authority must have written notification within 72
hours of the repair and given a detailed description of the methods and materials used in said repair. An
inspection of the emergency repairs may be required at the discretion of the permitting authority.
Adopted January 20, 1997 Effcctive February 5, 1997
§285.36. Abandoned Treatment, Holding, and Pump Tanks.

It is the responsibility of the property owner to conduct the following actions, in the order listed,
to properly abandon an OSSF:

(1) All tanks, boreholcs, cesspools, seepage pits, holding tanks, and pump tanks shall
have the wastewater/scptage removed by a licensed waste transporter, holding a valid registration with
the executive director; and

(2) All tanks, borcholes, cesspools, seepage pits, holding tanks, and pump tanks shall be
filled with clean sand or other suitable fill material (less than three inches in diameter), free of organic
debris, and completely covered with soil.

Adopted January 20, 1997 Effective February 5, 1997
§§285.37-285.38. Reserved for future expansion.
§285.39. OSSF Maintenance and Management Practices.

An installer shall provide the owncr of an OSSF the following maintenance and management
practices and water conscrvation mecasures related to the OSSF installed, repaired or maintained by the
installer.

(1) Maintenance and management practices.

(A) An OSSF should not be treated as if it were a normal city sewer system.
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(B) The excessive use of in-sink garbage grinders and grease discarding should
be avoided. In-sink garbage grinders can cause a rapid buildup of sludge or scum resulting in a
requirement for more frequent cleaning and possible system failure.

(C) Do not use the toilet to dispose of cleaning tissues, cigarette butts, or other
trash. This disposal practice will waste water and also impose an undesired solids load on the treatment
system,

(D) Scptic tanks shall be cleancd before sludge accumulates to a point where it
approaches the bottom of the outlet device. If sludge or scum accumulates to this point, solids will leave
the tank with the liquid and possibly causc clogging of the perforations in the drainficld line resulting in
sewage surfacing or backing up into the house through the plumbing fixtures.

(E) Since it is not practical for the average homcowner to inspect his tank and
determine the need for cleaning, a regular schedule of cleaning the tank at two-to-three year intervals
should be established. Commercial cleancrs are equipped to readily perform the cleaning operation,
Owners of septic tank systems shall engage only persons registered with the TNRCC to transport the
septic tank cleanings.

(F) Do not build driveways, storage buildings, or other structures over the
treatment works or its disposal field.

(G) Chemical additives or the so-called enzymecs are not necessary for the
operation of a septic tank. Some of these additives may even be harmful to the tank's operation.

, (H) Soaps, detergents, bleachcs, drain clcaners, and other household cleanin
materials will very seldom affect the operation of the system. Howcver, moderation should be exercised
in the use of such materials.

() Itis not advisable to allow water softener back flush to enter into any portion
of the OSSF.

(1) The liquid from the OSSF is still heavily laden with bacteria. The surfacing
of this liquid constitutes a hazard to the health of thosc that might comc into contact with it.

(2) Watcer conservation measures/practices.

(A) Showers usually usc less water than baths. Install a water saving shower
head that uses less than two and 1/2 gallons per minute and saves both water and encrgy.

(B) If you take a tub bath, reduce the level of water in the tub from the level to
which you customarily fill it.

_ (C) Leaky faucets and faulty toilet fill-up mechanisms should be repaired as
quickly as possible.
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(D) Check totlets for leaks that may not be apparent. Add a few drops of food
coloring to the tank. Do not flush. If the color appears in the bowl within a fow minutes, the toilet fill or
ball-cock valve needs to be adjusted to prevent water from overflowing the stand pipe or the flapper at
the bottom of the toilet tank needs to be replaced.

(E) Reduce the amount of water used for flushing the toilet by installing one of
the following: a new toilet (1.6 gallon); a toilet tank dam; or filling and capping one-quart plastic bottles
with water (usually one is all that will fit in smaller toilet tanks) and lowering them into the tank of the
existing 3.5 gallon or larger toilet. Do not use bricks since they may crumble and cause damage to the
fixture.

(F) Try to run the dishwasher with a full load, whenever possible.

(G) Avoid running the water continuously for brushing teeth, washing hands,
rinsing kitchen utensils or for cleaning vegetablcs.

(H) Usc faucet acrators that restrict flow to no more than 2.2 gallons per minute
to reduce water consumption.

(I) Keep a container of drinking water in the refrigerator instead of running the
faucet until the water tums cool.

(J) Insulate all hot water pipes to avoid long delays of wasted water while
waiting for the heated water,

(K) Ask your city, county, or local government about their programs to conserve
water and how they can help you save water.

Adopted January 20, 1997 Effcctive February 5, 1997



Texas Natural Resource Conservation Commission Page 1
Chapter 285 - On-Site Sewage Facilities

SUBCHAPTER F : REGISTRATION, CERTIFICATION AND/OR
TRAINING REQUIREMENTS FOR INSTALLERS, APPRENTICES,
SITE EVALUATORS OR DESIGNATED REPRESENTATIVES

§285.50. General Requirements for Registration and Certification.

(2) The purpose of this section is to sct forth a statewide uniform procedure for the training and
registration of installers of OSSFs and training and certification of site evaluators and dcsignated
representatives and to assist individuals em ployed or seeking employment in the QOSSF tndustry in meeting
the educational and testing requirements for obtaining registration or certification.

(b) No individual shall install, construct, altcr, cxtend, or repair an OSSF unless the individual holds
a valid certification issucd by the executive director or is expressly exempted from the installer’s certification
or registration requirements.

(¢) No individual may represent himself or herself as an installer, site evaluator, or designated .
representative unless they possess a valid agency certificatc for that profession. ‘

(d) In addition to the requirements of this scction, an installer shall comply with all requirements of
this title and be responsible for the proper installation of all OSSFs installed under the installer’s registration
or certification.

(e} No individual shall work under an installer’s certificate unless said individual is an apprentice of
that installer or under direct supervision of that installer or the apprentice at the jobsitc. Apprentices will be
issued a registration card in accordance with §285.60 of this title (relating to Apprentice Program).

(f) The installer shali directly supervisc all individuals working under the installer’s certificate
during the installation, construction, alteration, or repair of the OSSF and shall be present on the jobsite
during each major phase, or may be represented by his or her apprentice.

(&) When required by the permitting authority, the installer or apprentice must be present at the job-
site during the inspection or re-inspection of the OSSF.

(h) The executive director may allow reciprocity for an installer with a valid certificate from another
state having certification requirements substantially equivalent to those of this statc.

(1) Individuals who act in any capacity for a permitting authority which has jurisdiction over OSSFs
shall not work as an installer or privale sitc cvaluator in that permitting authorily’s area of Jurisdiction.

() Beginning 540 days afier the cffective datc of this chapter, no individual shall be employed or
compensated by an authorized agent as a designaled representative without being registered with the
executive director and possessing a valid designated representative’s certificate.

(k) Beginning 540 days aficr the effective date of this chapter, no individual shall be compensated as
a site evaluator conducling pre-construction sitc evaluation or soil analysis without being registered with the
cxecutive director and possessing a valid site cvaluator’s certificalc.
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Adopted January 20, 1997 Effcctive February 5, 1997
§285.51. Exceptions to Registration/Certification Requirements.

A single family residential property owner shall not be subject to the training and registration
requirements when installing, constructing, altering, extending or repairing an OSSF on his or her property.
However, the permitting authority must be contacted prior to construction of the OSSF regarding any
permitting requirements to insure compliance with the commission’s criteria or such criteria duly established
by the authorized agent. The homeowner shall not compensate any person to perform any phase of the OSSF
installation work where the individual performing the work is not a registered installer of the correct level,

An exception shall be made for installation of elcctrical components by a licensed electrician where required.
Adopted January 20, 1997 Effective February 5, 1997
§285.52. Administration,

The executive director shall be responsible for the administration and management of the
certification and registration of installers, apprentices, sitc cvaluators, and desi gnated representatives. This
administration includes:

(1) accepting and reviewing applications to determine if qualifications are met and notifying
applicants as to action taken;

(2) preparing and administering examinations;
(3) scoring cxaminalions and promptly nolifying applicants as to the resulls;
{4) issuing and rencwing registrations and certifications;

(5) publishing of a roster with scmi-annual updates of apprentices, installers, site
evaluators, and designated rcpresentatives holding valid registration or certification;

(6) maintaining training records of installers, site cvaluators, and designated
representatives;

(7) approving training schools, courses, and instructors for registration and certification
purposes; and

(8) collecting fees.
Adopted January 20, 1997 Effective February 5, 1997
§285.53. Applications.

(a) Applications for registration or certification shall be madc on a standard form provided by the
exccutive director or designce.
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(b) Each applicant shall submit a non-fcfundable application fee in accordance with §285.57 of this
title (relating to Fees).

(c) The applicant shall furnish cvidence of any training credit or any other information pertaining to
the license or renewal.

(d) Applicants shall mect the qualifications and training requirements cstablished in this subchapter
before taking the examination.

(e) An application is valid for |2 months from the initial date of the examination,
Adopted January 20, 1997 Effcctive February 5, 1997
§285.54. Qualifications,

(a) All applicants shall be required to successfully complete the cducational training program _
provided by or for the executive dircctor in accordance with §285.59 of this title (relating to Training). :

(b) Only training that has been approved by the executive direclor is acceptable for registration or
certification,

(c) All applicants for instalier registration shall be required to pass an cxamination covering the field
of OSSFs.

(d) Installer I qualifications:

(1) beginning 540 days afier the cllective date of this chapter, an applicant shall have at
least one year of experience as a registered apprentice under the supcrvision of an Instailer I or Instalier I1
holding a valid certificatc:

(2) successful completion of the Installer [ training course: and
(3) must pass the Installer I cxamination,

(e) AnInstaller]is qualified to instail, construct, alter, extend, or repair standard QSSFs as
described in §285.91(9) of this title (relating to Tables). These systems consist of conventional trench
drainfields, unlined ET beds, as well as the proprictary systcms utilizin 8 gravel-less pipe drainfields and
lcaching chambers.

(D) Installer II qualifications:

(1) must posscss an Installer I certificate;

(2) have at lcast two years of verificd experience in OSSF installation, construction,
extension, alteration, and/or repair under said certification;
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(3) must successfully complete the Installer II training course; and
(4) must pass the Installer I examination.
(8) An Installer ll is qualificd to install, construct, alter, extend, or repair all types of OSSFs.

(h) Beginning 540 days after the cffective date of this chapter, an installer shall no longer operate as
an Installer IT without meeting all the requirements set forth in this subchapter.

(i) All applicants for certification as a sile evaluator or designated representative shall be required to
pass an examination covering the ficld of OSSF installation, construction, repair, operation, disposal,
planning, maintenance, soil analysis, site evaluation, and program administration,

() Designated representative qualifications. Each individual appointed, employed, or compensated
by a permitting authority having duties and responsibilitics for the regulation and inspection of OSSFs shall
be required to take and complete designated representative training and pass an examination for designated
representatives. A designated representative is not required to hold a separate site evaluator certificate
provided the individual only performs dutics and responsibilities required by the permitting authority. If the
individual leaves the employment of the permitting authority, or works as a site evaluator in another area of
Jurisdiction, a site cvaluator certificate must be obtained in order for the individual to conduct preconstruction
site evaluations.

(k) Site evaluator qualifications:
(1) must have two years of verifiable cxpericnce in the OSSF ficld and possess an Installer
I1 certificate, designated represcntative certificate, registered sanitarian certificate, or professional engincer
registration;
(2) must successfully complcte the site evaluator training course; and
(3) must pass the Site Evaluator examination.
(4) A site cvaluator is qualified to conduct preconstruction site evaluation which includes
performing soil analysis, a sitc survey, and other criteria necessary to determine the suitability of a site for a
specific OSSF.
Adopted January 20, 1997 Effcctive February 5, 1997
§285.55. Examinations.
(a) An applicant shall take an examination for an Installer (I or 1), Designated Representative, or
Site Evaluator certificate after presenting qualifications aceeptable to the cxccutive director. The passing

score for an examination shall be 70%. The examince shall be informed, in writing only, as to the results of
- the examination.
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(b} Any applicant who fails an cxamination may repeat the examination after waiting 60 days and
paying the reexamination fce in accordance with §285.57 of this title (rclating to Fees). The examination
may be repeated not more than three times in a given 12-month period.

(¢) Following the failure of the cxamination, the initial application shall be held by the executive
director for not more than 12 months from the initial date of the examination. If afler the 12-month period,
the applicant has not passed the examinaltion, the application will be decmed invalid and he or she must
submit a ncw application with the appropriate fee and repeat the appropriate training course before taking the
examination again.

(d) Examinations shall be given at places and times approved by the exccutive director.
Examinations shall be graded and the results shall be forwarded to the applicant no later than 45 days afier
the examination date.

Adopted January 20, 1997 Effective February 5, 1997
§285.56. Certificates/Renewal Applications.

(a) Issuance of certificate.

(1) Upon satisfactory fulfillment of the requirements provided in this subchapler, the
appropriate installer, designated representative, or site evaluator certificate shall be issued by the executive
director.

(2) The installer, designated representative, or site cvaluator shall inform the exccutive
director in writing of any change in address and phone number during the validity period of the certificate.
All certificates expire on August 31 of cach year.

(3) The authorized agent shall notify the exccutive director in wriling of any change in job
status of its designated representative.

(4) Aninstaller, designated representative, or sitc evaluator certification will be issued to
tndividuals only and will not be transferable.

(5) The issuance of a certificate shall not be construed by any individual that the
commission or the exccutive director is responsible for the performance of the certificate holder.

{6) When an Installer I passes the Installer 1T examination, the lower level certificate
becomes invalid and the individual is issucd an Installer 11 certificate.

(b) Renewal application procedure.
(1) Atlcast 30 days prior to the expiration datc of the certificate, the exceutive dircctor or

designee shall mail to the installer, designated representative, or site evaluator a renewal application showing
 the expiration date and fec to be paid.
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(2) The executive director or designee shall mail the renewal application to the installer,
designated representative, or site evaluator at the most recent address provided to the executive director.

(3) Itis the responsibility of the installcr, designated representative, or site evaluator to
make sure the renewal application and the rencwal fee along with proof of the continuing educational course

requirements are returned to the executive director or designee by the August 31 deadline.

(4) Upon the applicant’s satisfactory fulfillment of the requirements for renewal provided in
this section, an appropriate certificate rencwal will be issued by the executive director.

(5) If an installer, designated representative, or site evaluator nceds a duplicate certificate,
the executive director shall upon request issuc another certificatc to the individual for a duplicate certificate
fee in accordance with §285.57 of this title (relating to Fees).

(6) Applications for rencwal shall be made according to this subchapter and on forms which
may be obtained from the executive director.

(c) Denial of Certificatc and Registration. The exccutive director or designee may deny a certificate
or a registration for the following grounds:

{1) when an applicant fails to submit the required documentation as required by §285.50 of
this title (relating to General Requirements for Registration and Certification);

(2) when an applicant fails to pay the appropriate fee as required under §285.57 of this title
(relating to Fees);

(3) when an applicant submits an application with fraudulent or deceptive information; or

(4) for other cause(s) which in the opinion of the exccutive dircctor constitute adequate
ground(s) for denial.

Adopted January 20, 1997 Effective February 5, 1997
§285.57. Fees.

(a) The fees applicable to Lhe registration and certification program adminisicred by the exccutive
director shall be as follows:

(1) Application fee - $75
(2) Instalicr Renewal Fee - $75

(3) Site Evaluator Renewal Fee - $75, a registered profcssional engincer or registered
_sanitarian in good standing in Texas is exempt from the application/examination and renewal fees.

(4) Designated Representative Renewal Fee - $50
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(5) Combination Installer IT and Site Evaluator Renewal Fee - $125

(6) Late Fee - Any individual failing to make payment of fees when duc will be assessed late
payment penalties and interest at the maximum rates cstablished for delinquent taxes under Texas Tax Code,
§111.060(a) and (b) and §111.061.

(7) Apprentice Registration/Renewal Fee - $25
(8) Duplicale Certificate Fee - $20
(9) Rencwal/Late Fees

(A) If an installer’s, designated representalive’s, or site evaluator’s certification has
not been renewed by August 31, the individual may rencw the certification by submitting to the executive
director the renewal fee in addition to a late fee and providing proof of the continuing educational course
requirements. If an installer has not renewed his or her certificate in accordance with this section, the
executive director shall terminate the registration of all apprentices registered under that installer’s
supervision.

(B) If an installer, designated representative or sitc evaluator renews after August
31, and their certification has been expired less than two years, the installer, designated representative, or site
cvaluator must pay all delinquent renewal and late fecs and provide proof of the continuing educational
course requirements to the executive director to obtain a current OSSF installer, designated representative, or
site evaluator certification.

(C) Ifaninstaller’s, designated representative’s, or silc-cvaluator’s certification has
been expired for two years or more, the person may not rencw the certification. The individual may obtain a
new certification by taking the executive director-approved training course, submitting to reexamination, and
complying with all other requirements and procedures for obtaining an original certification.

(b) An applicant shall pay all required fees before receiving a certificate. All fees shall be paid by
personal check, cashier’s check, or by money order. Cash cannot be accepted for payment of fees. If the
applicant docs not submit the appropriate payment with the new or renewal application, the certificate shall
not be issued. The application fee for registration or certification shall not be prorated.

(c) All fees shall be made payable to the Texas Natural Resource Conservation Commission, and are
not refundable.

Adopted January 20, 1997 Effcctive February 5, 1997
§2835.58. Duties and Responsibilities.
(a) An installer shall:

(1) usc reasonable care, judgement, or application of his or her knowledge in the
performance of his or her duties;
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(2) not practice theft, fraud, or deceit in the application of his or her dutics;

(3) obtain the necessary permitting authority’s authorization before beginning to install,
construct, alter, extend, or repair an OSSF;

{4) not falsify information on any application or any other documentation;
(5) instalt the OSSF that is authorized by the permitting authority;

(6) install, construct, alter, extend, or repair the OSSF to meet the minimum criteria found
in this chapter or more stringent design criteria of an authorized agent;

(7) usc the proper materials in the installation, construction, altcration, extension, or repair
of an OSSF;

(8) be present during all phascs of installation, construction, alicration, cxtension, or repair
of the OSSF at the jobsite or represented by the installer’s apprentice; -

(9} visit the jobsite at Icast once during each work day to verify the work performed by any
apprentice under the installer’s registration;

(10} not abandon, without just cause, an OSSF during the installation, construction,
alteration, extension, or repair before or after the final inspection. The failure of an installer to perform work
without just cause for 30 consccutive days shall constitute an abandoned project;

(11) call for the required inspection(s) from the permitting authority; and

(12) not alter the OSSF after the final inspection.

(b) A designated representative shall:

(1) use reasonable care, judgment, or application of knowledge in the performance of his or
her duties;

(2) not practice theft, fraud, or deceit in the application of his or her duties;

(3) enforce the rules and regulations of the permitting authority’s OSSF program;
(4) maintain accuratc records of permitting, inspections, and nuisance complaints;
(5) investigale and resolve nuisance complaints;

(6) not knowingly accept falsificd information on any permit application or other
~ documentation;
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(7) only reccive compensation for OSSF-related services directly from the authorized agent
or in accordance with a signed contract with the authorized agent;

(8) verify that an individual is an installer possessing a valid certification and the correct
classification for installing, constructing, altering, extending, or repairing that particular OSSF before the
initial inspection;

(9) perform a satisfactory and valid final inspection of an OSSF at the Jjob site to verify that
minimum criteria of this chapter or the more stringent criteria of the authorized agent has been met;

(10) verify the existence of an adequate maintenance contract between the property owner
and the maintenance company, if requircd; and

(11) not operate as a registered installer while employed or com pensated by the permitting
authority within their arca of jurisdiction.

(c) A site evaluator shall:

(1) usc reasonable care, judgement, or application of his or her knowledge in the
performance of his or her duties; and

(2) not practice theft, fraud, or deccit in the application of his or her duties;
Adopted January 20, 1997 Eflective February 5, 1997
§285.59. Training.
All training credits and instructors shall be approved by the exccutive dircctor.

(1) Training credit shall be based upon recorded attendance. The applicant is expected to
attend at least 95 percent of the course hours. If the applicant attends less than the minimum 95 percent of
the course hours, then he or she will not receive credit for having completed the course.

(2) The basic training required for the Installer I certificate shall cover specific knowledge
regarding the basic treatment and disposal of wastewater. The training will offer instruction to applicants on
rules, regulations, permitting, an introduction to using soils for wastewater trcatment, wastewater
characteristics and operation, installation, and construction of basic or conventional OSSFs utilizing standard
subsurface treatment and disposal methods. The applicant shall also be familiar with distribution
mechanisms and shall have the ability to make calculations, determine slope, and be familiar with the use of a
leveling device.

(3) The advanced training required for the Installer 1 certificate shall cover specific
knowledge regarding the subsurface treatment and disposal of wastewater. The training will offer instruction
to applicants on installation, construction, and maintcnance of alternative, standard, non-standard or
" proprictary OSSFs using non-standard trcatment and disposal methods, ground-water protection practices,
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basic soil analysis, and site evaluation. The applicant shall also be familiar with distribution mechanisms and
shall have the ability to make calculations and measurc water flow rates,

(4) The training required for the designated representative’s or site evaluator’s certificate
shall cover specific knowledge regarding the subsurface treatment and disposal of wastewater, concepts and
theory of OSSF systems, operations, installation, construction, and maintenance of all types of OSSFs, soil
analysis and site evaluation, ground-water, regulatory operations, health laws, and the judicial system as it
relates to OSSF enforcement. The applicant shall also be familiar with wastewater characteristics,
distribution mechanisms, shall have the ability to make calculations, measurc watcr flow rates, be able to
operate different surveying equipment, and be acquainted with the proper inspection procedures, as well as
having the ability to keep records.

(5) An individual holding an installer, designated representative, and/or site evaluator
certificate must successfully complete a minimum of cight hours of continuing cducation training approved
by the executive director prior to August 31 of cach year in order to rencw their certificate.

Adopted January 20, 1997 Effective February 5, 1997

§285.60. Apprentice Program.

(@) An individual who wishes to undertake a training program under the supervision of an installer
holding a valid certificate under this chapter shall register with the executive director and provide proof that
the supcrvising installer has agreed to accept the responsibility for the apprentice.

(b) A registration form and annual fee must be submitted by an installcr for each individual desiring
to register as an apprentice under his or her supervision. Registration shall be on forms which may be
obtained from the executive director and shall include:

(1) the name, business address, and permanent mailing address of the apprentice;
(2) the name and business address of the installer who will supervise the apprentice;

(3) adetailed description of the apprentice program as sct by the supervising installer;

(4) the effective commencement and termination dates of the apprentice training program
(no apprentice program may be shorter in duration than one year);

(5) astatement by the supervising installer that he or she accepts financial responsibility for
the activitics of the apprentice undertaken on behalf of the installer; and

(6) the signatures of the apprentice and the supervising installer and a notarized stalement
from cach that the information provided is truc and correct.

(¢) Commencement of the apprentice registration will take place upon receipt of the completed
 apprentice application and fee by the exccutive director. The exceutive director shall notify the apprentice
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and the supervising installer that the apprentice has been accepted as a registered apprentice and that the
registration form shall remain in the agency’s files for the stated duration of the apprentice period.

(d) The registration of an apprentice shall remain on file only for the stated duration of the period
specified in the application. Upon completion of the apprentice training period, an apprentice may decide to
apply to the executive director to obtain certification as an installer. Either the supervising installer or the
apprentice may terminate the apprentice training program by written notice to the exccutive director. No
reason for termination is required, and upon receipt of a letter stating that the apprentice training program has
been terminated, the exccutive director shall terminate the apprentice’s registration status.

(e) An apprentice shall:
(1) represent his supervising installer during operations at the site; and

(2) perform services associated with OSSF installation or repairs under dircct supervision of
an installer by directions on-site or by radio or other direct communication at all times.

(f) It is unlawful for an apprentice to act as or to offer o perform services as an installer on their
own behalf. An apprentice may not perform any scrvices associated with OSSF installation cxcept under the
supervision of an installer holding a valid certificate and/or according to the supervising installer’s expressed
directions. An apprentice’s registration may be revoked if the apprentice is found to have engaged in
prohibited activitics.

Adopted January 20, 1997 Effective February 5, 1997
§285.61. Revocation, Suspension, or Reinstatement of Certificate and Registration.

(a) If the executive dircctor determines good cause exists to suspend or revoke a certificate of a site
evaluator or designated representative, or a registration of an installer or apprentice, the executive director
shall request that the commission schedule a hearing before the State Office of Administrative Hearings or
the commission. Such hearing shall be held only after proper notice has been provided to the certificate
holder or registrant. The commission may suspend or revoke the certificale or the registration if the
commission finds that the certificate holder or regisirant was responsible for violating the provisions of this
chapter, for falsifying any information or documents submitted to the exceulive direclor, or for other good
cause,

(b) A certificate or registration may be suspended for a period of up to one year, depending upon the
seriousness of the offensc(s). A certificate or registration is revoked automatically upon a second suspension.
At the request of the certificate holder or registrant, or for other good cause shown, the certificate or
registration may be suspended indefinitely by the commission.

(c) A certificate or registration may be permancntly revoked by the commission, or may be revoked
for a term designated by the commission. If the certificate or registration is revoked for a term designated by
the commission, then the certificate holder or registrant may apply for a new certificatc or registration, in
accordance with §285.53 of this title (relating to Applications), upon the expiration of the term of revocation,
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Adopted January 20, 1997 Effcctive February 5, 1997

§285.62. Hearings.

(a) Notice for any hearing requircd by §285.61 of this title (relating to Revocation, Suspension or
Reinstatement of Certificate and Registration) shalt be issucd not less than ten days prior to the hearing.

(b) Transmittal of the notice shall be by certified mail, return receipt requested.
(¢) Persons to be notified include, but are not limited to, the following:

(1) the registrant or ceitificate holder;

(2) the complainant (if any); and

(3) any other person who may be affected by the outcome of the hearing, as determined by
the executive director. :

Adopted January 20, 1997 Effective February 5, 1997
§285.63. Type of Hearing.

Any hcaring related to the suspension or revocation of a certificate or registration is subject to the
Administrative Procedure Act (Texas Government Code, Ann. §2001.001 ct. scq.).

Adopted January 20, 1997 Effective February 5, 1997
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SUBCHAPTER G : OSSF ENFORCEMENT

§285.70. Agency Enforcement of OSSFs.

(a) The executive director may investigate matters conceming on-sile systems, apprentices, installers
of on-site systems, site evaluators, designated representatives, or authorized agents and may take appropriate
enforcement action, as necessary, under Chapters 70 and 80 of this title (relating to Enforcement and
Contested Case Hearings).

(b) If the exccutive director determincs that an OSSF is creating a nuisance as defined in §285.2 of
this title (relating to Definitions), the OSSF must be brought into compliance to abaic the nuisance. The
executive director may require a property owner to initiate repair of a malfunctioning OSSF on the owner’s
property not later than the 30th day afier the date on which the owner is notificd by the executive director of
the malfunctioning system.

(c) Ifthe executive dircctor determines that enforcement aclion is warranted in response to the
complaint, such action shall be taken under Chapters 70 and 80 of this title. :

(d) The commission may assess an administrative penalty, or take any appropriate action described
in Chapters 70 and 80 of this title, or Texas Water Code, Chapter 26 (relating to Water Quality); or Texas
Health and Safety Code, Chapters 366 and 341 (relating to On-site Sewage Disposal Systems and Nuisance
Conditions) for violations of the statutes or commission rules.

(¢) The commission, before revoking or suspending a certification, or reprimanding a certificate
holder, shall notify the certificate holder in writing of the alleged violation and provide the certificate holder
with an opportunity for a hearing. The notice shall be given not later than the 10th day before the date set for
the hearing. The notice shall be made by registered mail to the last known address of the certificate holder.

Adopted January 20, 1997 Effective February 5, 1997
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SUBCHAPTERH : TREATMI;INT AND DISPOSAL OF GREYWATER

§285.80. Treatment and Disposal of Greywater.

New construction or modification to an existing greywater conveyance, treatment, storage or disposal
system outside of a structure or building must be carried out in accordance with provisions of this chapter and
any established requirements of the permitting authority. Any new construction or modification to an existing
greywalter reuse or reuse conveyance system associated with a structure or building must be carried out in
accordance with requirements of the State Board of Plumbing Examiners.

Adopted January 20, 1997 Effective February 5, 1997
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§285.91. Tables.

The following tables are necessary for the proper location, planning, construction, and installation of
an OSSF.

(1) Table 1. Effluent Loading Requircments Based on Scil Classification.

ll Ia >0.50
Ib 0.38
11 0.25
1 0.20
v 0.1
* The absorptive area consists of the bottom arca of the excavationPLUS one foot of sidewall area

around the full perimeter of the excavation.
The required absorptive area shall be calculated by the following formula:

ABSORPTIVE AREA = Q/R,, Where Q is the wastewater usage rate in gallons per day (sce
Table II1, Relating to Wastcwater Usage Rate).
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(2) TableII. Septic Tank Minimum Liquid Capacity.

A. Detcrmine the applicable wastewater usage rate (Q) in TABLE I1I of 30 TAC

Chapter 285.
B. Calculate the minimum septic tank volume (V) as follows:
1. For Q equal to or less than 250 gal/day:
V =750 gallons
2, For Q greater than or equal to 251 gal/day but less than or equal to 350
gal/day: .
V = 1000 gallons :
3. For Q greater than or equal to 351 gal/day but less than or equal to 500
gal/day:
V = 1250 gallons
4. For Q greater than or equal to 501 gal/day but less than or equal to 1000
gal/day:
V=25Q
5. For Q grealer than or equal to 1001 gal/day:
V= 1,750+ 0.75Q
NOTES: The inside liquid depth of the tank shall not be less than 30 inches,

Tank sizing in B (1)(2)(3) correspond to two, three and four bedroom single family dwellings,
respectively.
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(3) Table IIl. Wastewater Usage Ratc.

This table shall be used for estimating the hydrautic loading rates only { daily wastewater usage rate (Q) for sizing septic tank liquid capacity and drainfield area). Sizipg
formulas are based on residential strength BODP Commercial/institutional faci lities must pretreat their wastewater to 140 BQMr increase disposal area Actual watcr
usage data or other methods of calculating wastewater usage rates may be used by the system designer if it is accurate and acceptable to the Texas Nagura]
Resource Conservation Commlssion or its authorized agents.

I Single family dwelling (one or two bedrooms) - less than 1,500 square feet.
Single family dwelling (three bedraoms) - less than 2,500 square feet, 225 130
Single family dwelling (four bedrooms) - fess than 3,500 square feet
Single family dwelling (five bedrooms) - less than 4,500 square feet. 300 240
Single family dwelling (six bedrooms) - less than 5,500 square feel.
Greater than 5,500 square fect, each additional 1,500 square fect or increment 375 ‘ 300
thereof.
450 360
525 420
75 60
Condominium or Townhouse (onc or two bedrooms) 225 180
Condominium or Townhouse (each additional bedroom) 75 60
Mobile home {one or two bedrooms) 225 180
Mobile home (cach additional bedroom) 75 60
Country Clubs (per member) 25 20
Apartment houses (per bedroom) 125 100
Boarding schools {per room capacity) 50 40
Day care centers (per child with kitchen) 25 20
Day care centers (per child without kitchen) 15 12
Factories {per person per shift) 15 12
Hospitals (per bed) 200 160
Hotels and motels (per bed) 75 60
Nursing homes (per bed) 100 B0
Laundries (self service per machine) 250 200
Lounges (bar and tables per person) 10 8
Movie Thesters (per seat) 5 4
Office buildings (no food or showers per accupant) 5 4
Office buildings (with food service per occupant) §0
Parks (with bathhouse per person) 15 12
Parks (without bathhouse per person) 10
Restaurants (per seat) 35 28
Restaurants (fast foeod per seat) 15
Schools (with food service & gym per student) 25 20
Schools (without food service) 15
Service stations (per vehicle) 10 8
Stores (per washroom} 200 160
Swimming pool bathhouses (per person) 10 I 8
Travel trailer/RV parks (per space) 50 I 40
Vet clinics (per animal) 10 3
Construction sites (per worker) 50 40
Youth camps (per camper) 30 " 24
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Texas Natural Resource Conservation Commission
Chapter 285- On-Site Sewage Facilitics

(6) Table VI. USDA Soil Textural Classifications.

100

90 10

80 c0

70 /\N\%
0 40
PERCENT

Y ANAYAYAVLAY
WAYAAVATAVAVAN
Vi Ak ANAY

PR NN

PERCENT
SILT

_0A

YAV
LA

20 40 .
PERCENT SAND

—

sOiL PARTICLE SIZE:
Clay — Smaller than 0.002 mr in diameter,
Siltt - 0.05 to 0.002 mm in diameter.
Sand - 20 to 005 mm in diameter,
Gravel - Greater thon 2.0 mm in diameter.
mr = millimeter

Page 6

Note 1t Sand shall be free of organic matter and shall be composed

of silica, quartz, mico, or any other stable mineral.

Note 2: Class la soils contoin more than 307 gravel, therefore, they

are not portrayed on the soil triongle



Texas Natural Resource Conscrvation Commission Page 7
Chapter 285- On-Site Sewage Facilitics

(7) Table VII. Yearly Avcragc Net Evaporation (Evaporation - Rainfall).

:5/D
Amarillo 0.21 "
Austin 0.14 "
Beaumont 0.04 |
Big Spring 0.24
Brownsville 0.15
Chilicothe 0.20
Canyon Lake 0.15 .' f
College Station 0.12
Corpus Christi 0.15
Daingerfield 0.08
Dallas 0.14
El Paso 0.26
Fort Stockton 0.25
Houston 0.07
Larcdo 0.23
Lubbock 0.21
Nacogdoches 0.06
San Antonio 0.15
San Angelo 0.23
Temple 0.15
Throckmorton 0.19
Tyler : 0.08

* The calculations for all values listed include a 20% run-ofY consideration.
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Texas Natural Resource Conservation Commission

Chapter 285- On-Site Sewage Facilities

(9) Table IX. OSSF System Designation.

Page 9

Holding Tank

Scptic Tank & Absorptive Drainficld Standard No ClassTor Il
Septic Tank & ET Drainfield(Unlined) Standard No ClassTorll "
(Lined) Standard No Class I
Septic Tank & Pumped Drainfield Standard No ClasslorII
Septic Tank & Leaching Chamber Proprietary No ClassTor 1l
Septic Tank & Gravelless Pipe Proprictary No Class I or IT
Septic Tank, Filter & Drip Emitter Proprictary Yes Class II |
Septic Tank & Low Pressure Dosing Non-standard Yes Class II P
Septic Tank & Absorptive Mounds Non-standard Yes ClassII .
Septic Tank, Secondary Treatment, Filter Non-standard Yes Class II -‘jl
& Surface Irrigation
Acerobic Treatment & Absorptive Proprictary Yes Class II
Drainficlds
Aerobic Treatment & ET Drainfield Proprictary Yes Class IT
Acrobic Treatment & Leaching Chamber Proprictary Ycs Class IT
Acrobic Treatment & Gravelless Pipe Proprictary Yes Class I
Acerobic Treatment, Filter & Drip Emitter Proprictary Yes Class IT
Aerobic Treatment & Low Pressurc Proprictary Ycs Class II
Dosing
Acrobic Treatment & Absorptive Proprictary Yes Ciass IT
Mounds
Acrobic Treatment & Surface Irrigation Proprictary Yes Class I
Any Other Treatment System Non-standard Yes Class II
Any Other Subsurface Disposal System Non-standard Ycs Class I
Any Other Surface Disposal System Non-standard Yes Class II
Non-Standard Treatment and Surface Non-Standard Engincer Only Class I
Irrigation
- No Class I or I
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Texas Natural Resource Conscrvation Commission Page 11
Chapter 285- On-Site Sewage Facilitics

(11) Table XI. Intermittent Sand Filter Media Specifications (ASTM C-33).

Particle Size Distribution
950 mm 160
B.75 mn 95 ts 100
236 mn 80l 100
F.18 men 504 85
0.60 mm 25 ts 60
030 mm 1040 30
0.15 mem 2610
0.075 mn <3

L The sand deall feave nol mors thosn 5% passing any one st and velainad on the nest consscutive sime bated in SLUHLLE NI,

2. helomit for mmaterial that can pass the T, 200 sieve shall ot be more than 3%.

3. e frmss modulles dhatl not be loss than 2.3 noe emore than 3.1, and is defined as & numeric quantily to control the distvibution of fille modia parlicle sses within the
?Uaﬁ«‘!wﬁr inlarenillient mJﬂﬂm N ﬁuda modullas is md‘uélaj‘, nﬂh, the cumatative percenls ofmmp’cd relained on ’Iu-/o/d:wv;g screend, J‘mAng the sum

& 100.

US, frmase of Standurcds
Sive  Poctide Sixe

3Binck 950 mn

e a 4.75 mm
.8 2.36 mn
. 16 1.18 mem
.. 30 0.60 wun

He. 50 0.30 mm
Hootoo 015 mn

Adopted January 20, 1997 Effective February 5, 1997
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Huther and Associates Nutrient Loading Report
(Revised )

Final Report, Determination of Septic Tank Disposal Systems as sources of Nutrient Loading to
Lake Cypress Springs.



FINAL REPORT
DETERMINATION OF SEPTIC TANK DISPOSAL SYSTEMS AS
SOURCES OF NUTRIENT LOADING TO LAKE CYPRESS SPRINGS

Presented to:
Franklin County Water District

Post Office Box 559
Mount Vernon, Texas 75457

Presented by:

Huther and Associates, Inc.
1445 Mac Arthur Drive, Suite 216
Carrollton, Texas 75007
in conjunction with
Hayter Engineering, Inc.

4445 South East Loop 286 4
Paris, TX 75460 4 L

December 28, 1999
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environmental toxicologists, biologists, consultants

INTRODUCTION

Eutrophication is the term used to describe the process of enrichment and aging of lakes with
nutrients resulting in increased biological production and decreased lake volume. Natural
eutrophication occurs at varying rates depending upon soil type, ratio of drainage area to surface
area, mean depth, and flushing rate. Intense or increased activities on the land surrounding lakes
such as erosion or sewage input can greatly increase the rate of eutrophication. The accelerated
eutrophication has been termed “cultural” eutrophication. The symptoms of eutrophication including
excessive macrophytes, blooms of algae, decreased oxygen, and fish kills can result in greatly
decreased recreational, municipal, or industrial use.

Lake Cypress Springs, located in Franklin County, East Texas, has experienced excessive growth
of aquatic plants, specifically the imported Hydrilla. The plant growth appeared to correlate with
the extensive development occurring around the lake.

At the request of the Franklin County Water District, a study was conducted by Huther and
Associates, Inc., subcontracted through Hayter Engineering, Inc. to determine the amounts and
sources of nutrients entering the lake, determine the nutrient loading contribution from a large
number of septic tanks draining into the lake, and evaluate whether or not a centralized wastewater
treatment plant would reduce these loadings thereby slowing the eutrophication process.

STUDY DESIGN

Nutrient loadings, specifically nitrogen and phosphorous, are a major contributor of eutrophication.
While treated wastewater from septic tanks frequently meet water quality standards for conventional
pollutants such as TSS and BOD, septic treatment gives little or no nutrient reduction.’

Normally, drainage from septic tanks contain large quantities of nitrogen in the form of ammonia
derived from feces and urine as well as particulate organic nitrogen. Bacterialreactions convert a
portion of the particulate organic form to soluable ammonia. The ammonia present in septic tank
discharge tends to be sorbed by the aquifer material in most groundwater systems. However, in the
presence of oxygen in the groundwater the ammonia will be oxidized to nitrate. The nitrate is poorly
sorbed by aquifer materials and is readily transported in groundwater. Nitrate is a primary nutrient
responsible for algal and macrophyte growth.”



Numerous studies have shown that control of algal growth during the summer growing season can
occur by limiting nitrogen and phosphorous. Typically, a limiting level of the inorganic forms of
nitrogen (nitrate, nitrite) is 0.05 mg/L or less.

A significant proportion of the phosphorous found in sewage is derived from synthetic detergents. A
large proportion of detergents is a phosphate building component, sodium tripoly phosphate (STP).
Once in sewage, this builder is readily hydrolyzed to form orthophosphate. Orthophosphate is another
primary nutrient responsible for algal and macrophyte growth. An algal growth limiting concentration
of phosphorous in the ortho form is recognized as a value of less than 0.005 mg/L.?

Therefore, for the purpose of determining septic tank drainage contribution to eutrophication, several
forms of nitrogen and phosphorous were measured: ammonia nitrogen, nitrate nitrogen, total
phosphorous, and orthophosphate. In addition, sulfates, conductivity, dissolved oxygen, pH, TSS,
turbidity, fecal coliform and fecal streptococcus were measured at each sample site.

There was a total of three water sampling events: September 30, 1998, April 21, 1999 and
September 8, 1999; and one soil sampling event: November 18, 1999.

Six sites in the lake were selected for water sampling: two reference sites near parks with minimal
septic systems and four sites near septic drainage fields. The sites were as follows:

Reference Site 1 Mary King Park
Reference Site 2 Dogwood Park
Site 1 Tall Tree Marina
Site 2 Crawfish Cove
Site 3 Alligator Cove
Site 4 El Dorado

Two perennial creeks flowing into the lake were also sampled: Panther Creek and Big Cypress
Creek. Appendix A, Site Map, depicts the water sample sites.

Four sites were selected for soil sampling:

Reference Site 1 Guthrie

Site 1 North Shore
Site 2 Snug Harbor
Site 3 Kings Country



SAMPLING METHODS

Water samples were collected at a 24" depth using a Beta Plus Horizontal Sampler designed to
collect a maximum of 2.2 liters of water. Sampling equipment and containers were acid washed
(10% HCI) and deionized water rinsed prior to collections. Samples were submitted to Certes
Laboratories for chemical analyses and to Star Analytical for fecal coliform and fecal streptococcus.

Sediment samples were collected from sites around the lake using a stainless steel 8" auger fitted
with plastic liners. The overlying 4 - 6 inches of topsoil/leaf litter was removed prior to sampling.
At all sites, dense clay was encountered at 10 - 12 inches depth, Sampling included several inches
of clay. Samples were submitted to Certes Laboratory and Star Laboratory for chemical and
bacteriological analyses.

RESULTS
Sampling Period Number One - September 30, 1998

Results of the lake samples showed a detectable level of ammonia nitrogen (0.12 mg/L) at Site 2,
Crawfish Cove. Fecal coliform and fecal streptococcus were detected at Site 2, Crawfish Cove
(>200.00 CFU/100 mL, >200.00 CFU/100 mL), Site 3, Alligator Cove (>200.00 CFU/100 mL, 44.0
CFU/100 mL), and Site 4, El Dorado (>200.00 CFU/100 mL, 35.0 CFU/100 mL).

Total phosphorous, orthophosphate, and sulfates were detected at Creek 1, Panther Creek (0.18
mg/L, 0.14 mg/L and 26.0 mg/L) and at Creek 2, Big Cypress Creek (0.37 mg/L 0.83 mg/L, and 28.0
mg/L). Fecal coliform and fecal streptococcus were greater than 400.0 CFU/100 mL at both creek
sites. Results are presented in Appendix B.

Sampling Period Number Two - April 21, 1999

Results of the lake samples showed a detectable level of nitrate nitrogen (0.76 mg/L) at Site 3,
Alligator Cove. Fecal coliform and fecal streptococcus was non-detectable at all sites.

Nitrate nitrogen, phosphorous, and sulfates were detected at Creek 1, Panther Creek (0.89 mg/L, 0.06
mg/L, and 33.0 mg/L) and at Creek 2, Big Cypress Creek (0.80 mg/L, 0.19 mg/L and 42.0 mg/L).
Fecal coliform and fecal streptococcus were non-detectable at both sites. Results are presented in
Appendix C.



Sampling Period Number Three - September 8, 1999

Results of the lake samples showed a detectable leve| of phosphorous at Site 1, Tall Tree (1.28
mg/L) and Site 4, El Dorado (2.42 mg/L). Fecal coliform and fecal streptococcus was detected at
Site 2, Crawfish Cove (600.0 CFU/100 mL, 60.0 CFU/100 mL).

Phosphorous (0.71 mg/L) was detected at Creek 1, Panther Creek. Ammonia nitrogen (0.44 mg/L),
phosphorous (0.75 mg/L), orthophosphate (0.087 mg/L), and sulfate (44.3 mg/L) were detected at
Creek 2, Big Cypress Creek. Both creeks had extremely high numbers of fecal coliform (>20,000
CFU/100 mL, >20,000 CFU/100 mL) and fecal streptococcus (5,600 CFU/100 mL, 4,900 CFU/100
mL). Results are presented in Appendix D.

Sampling Period Number Four - Sediment - November 18, 1999

Compared to the reference site at Guthrie (minimal septic drainage) North Shore had an elevated
level of ammonia nitrogen (39.0 mg/L) and Kings Country had an elevated level of onhophoéphate
(7.77 mg/L). Fecal coliform and fecal streptococcus were non-detectable at all sample sites. These
results suggest that septic drainage into the lake via groundwater is occurring below the clay level.
Results are presented in Appendix E.

Table 1. Summary of Lake Sites With Detectable Chemical/Biological Parameters

Site 1 Site 2 Site 3 Site 4
Parameter Tall Tree Crawfish Cove i Alligator Cove El Dorado
1 ...... 2 ......... 3 ............ 1 ......... 2 ........ P 1 2 X 1 : -
ammonia nitrogen {mg/L) - - - 0.12 - - - - i - -
nitrate nitrogen (mg/L) - - - - - - - 0.76 - - - -
phosphorous (mg/L) - - 128 - - - i . - - - - 242
orthophosphate (mg/L) - - - - - - - - - - - -
sulfate (mg/L) - - - - - - - - - - - -
coliform (CFU/100 mL) - - - >200 - 600 i>200 - - i>200 - -
streptococcus (CFU/100 mL) - - - >200 - 60 44 - - 35 - -

' As compared with reference sites.



Table 2.  Summary of Creek Sites With Detectable Chemical/Biological Parameters !

Creek 1 - Panther

Creek 2 - Big Cypress

Parameter et et e i
1 2 3 1 2 3
ammonia nitrogen (mg/L) - - - - - 0.44
nitrate nitrogen (mg/L) - 0.89 - - 0.80 -
total phosphorous (mg/L) 0.37 0.06 0.71 0.18 0.19 0.75
orthophosphate (mg/L) 0.83 - - 0.14 - 0.09
sulfate (mg/1) 28.0 33.0 - 26.0 42.0 43.3
coliform (CFU/100 mL) >400 N.D. >20,000 >400 N.D. >20,000
streptococcus (CFU/100 mL) >400 N.D. 5,600 >400 N.D. 4,900

! As compared with reference sites.

Table 3. Summary of Sediment Sites With Detectable Chemical/Biological Parameters !

Parameter

North Shore

Kings Country

Snug Harbor

ammonia nitrogen (mg/L)
nitrate nitrogen (mg/L)
total phosphorous (mg/L)
orthophosphate (mg/L)
sulfate (mg/L)

coliform (CFU/100 mL)

streptococcus (CFU/100 mL)

39.0

! As compared with reference sites.



CONCLUSIONS

Nutrients were detected during various sampling periods at Tall Tree (1.28 mg/L phosphorous),
Crawfish Cove (0.12 mg/L. ammonia nitrogen), Alligator Cove (0.76 mg/L nitrate nitrogen) and
El Dorado (2.42 mg/L phosphorous). No seasonal variation of nutrient loadings were detected
at any of the lake sampling sites.

Fecal coliform and fecal streptococcus were detected at Crawfish Cove and Alligator Cove in
higher number and more frequently than at other sites. These results coincide with the older age
septic systems at these two sites.

The most consistent source of nutrients and fecal bacteria entering the lake were from the two
perennial creeks, Panther Creek and Big Cypress Creek. Nutrients were detected during all
three sampling periods. No seasonal variation of nutrient loadings were detected at any of the
creek sampling sites. Of particular note was the elevated levels of fecal coliform and fecal
streptococcus detected during the third sampling period. Fecal coliform exceeded 20,000
CFU/100 mL and fecal streptococcus exceeded 4,000 CFU/100 mL at both sites.

Sediment samples were high in ammonia-nitrogen (39.0 mg/L) at North Shore and high in
phosphorous (7.77 mg/L) at Kings Country. Fecal bacteria were not detected at any of the sites.
Results suggest that the source of these nutrients were from fertilizers rather than from septic
tanks. Groundwater flow from septic tanks into the lake is probably below the clay soil level
which was encountered at 6 - 8 inches from the surface. Auger soil sampling did not extend
beyond 12 inches from the surface.

Extensive macrophyte growth was observed during all sampling periods in the eastern section
of the lake, especially around the north shore coves. Alligator Cove and Big Cypress Creek are
located in this section of the lake.

In instances where nutrient control is desirable, control of nitrogen and phosphorous is essential.
When nitrogen alone becomes limiting, excess phosphorous can support growth of nitrogen-
fixing blue-green algae. Therefore, a control program must limit both nutrients.

It is probable that failing and/or inefficient septic systems are contributing nutrients and fecal
bacteria into the lake. Newer septic systems provide efficient bacteriological, ammonia-
nitrogen, and nitrate nitrogen remover however they are ineffective in reducing or removing
phosphates. A centralized wastewater treatment plant incorporating chemical dosing,
sedimentation, activated sludge, and disinfection would result in a reduction of ammonia-
nitrate, nitrogen nitrate, sulfates, phosphates, and fecal bacteria.



RECOMMENDATIONS

1. Continued monitoring of the lake and creek sites at a minimum of quarterly to determine
any seasonal trends. Several years worth of data is suggested.

2. Conduct a more comprehensive soil testing study incorporating monitoring wells at
various depths around the septic fields. By identifying the depth of groundwater flows
around the septic fields and the quantities of nutrients and bacteria present, problem sites
could be identified and prioritized.

3. The sources of nutrients and bacteria in the creeks should be investigated as soon as
possible. A watershed management plan involving sampling, source identification, and
source minimization is recommended. Sampling during a rain event following a period
of dry weather would determine whether creek nutrients and bacteria were due to
continuous inflows or episodic non-point source run-off.

4. Receiving water assessments which grade Texas creeks based on biological integrity
would be valuable in determining the overall health of the perennial creeks. Periodic
assessments would provide information on the perennial creek water quality entering
Lake Cypress Springs. Methods should include habitat evaluations and fish
electroshocking and seining following Texas Natural Resource and Conservation
Commission procedures for Texas waters.



REFERENCES

I Ryding, S. and Rast, W. (ed.) (1989) The Control of Eutrophication of Lakes and
Reservoirs, Volume I, Man and the Biosphere Series, Parthenon Publishing Group.

2. Jones, R.A. and Lee, G.F. “Septic Tank Disposal Systems as Phosphorous Sources for
Surface Waters,” Grant No. R-804549, Robert S Kerr Environmental Research
Laboratory, Office of Research and Development, U.S. Environmental Protection
Agency, Ada, Oklahoma. EPA-600/3-77-129, November 1977.

3. Water Pollution Control Federation. 1983. Nutrient Control, Manual of Practice, FD-7,
Facilities Design, Alexandria, Virginia.

4. Weber, C.I., Biological Field and Laboratory Methods for Measuring the Quality of
Surface Waters and Effluent, Office of Research and Development, USEPA, C1ncmnat1
Ohio. EPA-670/4-73-001, July, 1973.



APPENDIX A



sdomsedsl
Navd 3AT1YM B
= B

,rlbn T

T 25 AL

B3

[EsvIDAONS

£612-098/€06 ™
SUDGEM IR = 004 SAIDE OL TN PML
25750 XLIUOWIBA T *(h 308 '€ TH 'TRIT PU
FDIAMBS WIVETH ANV ¢ SHI YD - LNYUNYLS
STYANEH WOLON T INOR « TTHDYA SN IIOWD = A
IYAAAN < BV + $dM-H00M HAMWYD + ONIHINNY

ysyae) teg ues noA Hy Suuniea,
VNIHVIW 33HLTIVL

NFIONYS 808/SDNIEHS 5331 HdAD IAVT NI ONIZIIVIDILS P

P

759£-098/£06 74 ) ~ w E
LEZY-BY8/008 \.\\. PR wﬂ £,

0S9£-098/£06 200 o LA Zaseus
* -




APPENDIX B

10



43 o 8z vz 9¢ vt 8¢ 09 (‘oDeD se 1/3w) Awrey
0'bv 43 9¢ ot 4 ov 9¢ 8¢ (*0DED se 7/3ur) sssupIef]
epl 9¢T STl 001 sel 6l 811 (44! (uo/soyunn) ranonpuo)
6T°L IT°L 6L°L bLL 18°'L 9L EL'L L8°L (1/3w) "0°'a
gL 9L T8 £'8 I8 £'8 '8 '8 (snun) Hd
0°00P< 0'0ov < 0'st o'ty 000z < 01 09 0L (1w 001/NdD) sno3ed01dang [es3]
0'00r< 0oor< gooz< 000z < 000T< 000 < 000z< 0'00Z< (1w 001/NID) WO [e0
0'sy 01T 0T 0t 0t 0¢ 0T 0C (NLN) Auprqing
09z 08¢ 0°'st 0Tt 0°¢1 0v1 0°St o'vi (71/3w) srEJ[ng
0'v9 0Ll 09 0L 0’8 0L 09 09 (1/8ur) SSL
v10 £8°0 00> S0°0> 00> 00> 00> 00> ('1/3w) =jeydsoydoyi0
81°0 Le0 SO0> S0'0> 00> 00> 00> 00> (71/3w) snosoydsoyd [elo],
010> o1'o> oro> or'o> 01°0> 0re> 0ro> o1°0> (7/3ur) uaBoniN AN
o1r'g> oro> 010> 01'0> (AN 010> 010> o1'o> (1/3w) udFonIN elUOUIWY
ssaxd4y Sig Iaiued ope1o( 14 1013y ysijmelr)) 2211 [l poomdocy | Bury LW JojweIeg
[ACE2) [ 331D U £ 2§ (AN [EEIN [AE 1334

8661 Toquiaydag ‘1 porryd Suijdweg - sduiadg ssaxdL) ayeT 18 uaye], sajdiueg Jo s)nsay




Certes

Fpvirgnmentel Leborelsries

2208 Wisconsin Street, Suite 200
Dallas, Texas 75229
972-620-7966

800-394-2872

972-620-7963 FAX +* Email: certes@aol.com

CERTES ENVIRONMENTAL LABORATORIES

Certes File Number: 98-3157

Client Project 1.D.:
CYPRESS SPRINGS #1

Prepared for:

HUTHER & ASSOCIATES, INC.

1445 MacArthur Drive, Suite 216
Carrollton, TX 75007

Attention:
Bruce Huther

Report Date:
10/20/98

ANALYTICAL REPORT

Included are the results of chemical analyses for the samples submitted to Certes Environmental
Laboratories, L.L.C., on 09/30/98. All analytical results met Quality Control requirements as set by the
industry accepted criteria. Please refer to the Laboratory Quality Control Results section of this report.

Sincerely,

Certes Environmental Laboratories, L.L.C.

JZa

" Bharat Vandra
Laboratory Manager

Analytical Chemistry

Environmental Sciences

Research

Microbiology



Results of Analyses

CEL File No.: 98-3157

Report Date: 10/20/98

Reporting  Date Date  Analyzed
Result Units Limit Prepared Analyzed By  Dilution
Client Sample ID: REFERENCE 1 Sample Number: 98-3157-001
Date Sampled:  09/30/98 Sample Matrix:  Liquid
Time Sampled:  9:00 Sampled By: BH
SM4500NH3.D Ammonia <0.10 mg/L 0.10 10/06/98 AKIJ i
EPA 353.3 Nitrate <0.10 mg/L 0.10 10/15/98 DD 1
EPA 365.2 Phosphorus <0.05 mg/L 0.05 10/16/98 AKJ 1
Orthophosphate <0.05 mg/L 0.05 10/01/98 AKJ 1
EPA 160.2 Tota! Suspended Solids 6 mg/L 1 10/05/98 Sw 1
EPA 375.4 Sulfate 14 mg/L 5 16/05/98 AKIJ 1
EPA 180.1 Turbidity 2 NTU 1 10/01/98 DD 1
Client Sample ID: REFERENCE 2 Sample Number: 98-3157-002
Date Sampled:  09/30/98 Sample Matrix:  Liquid
Time Sampled:. 8:45 Sampled By: BH
SM4500NH3.D Ammonia <0.10 mg/L 0.10 10/06/98 ! AKJ 1
EPA 353.3 Nitrate <0.10 mg/L 0.10 10/15/98 DD 1
EPA 365.2 Phosphorus <0.05 mg/L 0.05 10/16/98 AKJ 1
Orthophosphate <0.05 mg/L 0.05 10/01/98 AKJ 1
EPA 160.2 Total Suspended Solids 6 mg/L 1 10/05/98 SwW 1
EPA 375.4 Sulfate 15 mg/L 5 10/05/98 AKJ 1
EPA 180.1 Turbidity 2 NTU 1 10/01/98 DD 1
Client Sample ID: SITE 1 Sample Number: 98-3157-003
Date Sampled:  09/30/98 Sample Matrix:  Liquid
Time Sampled: 8:00 Sampled By: BH
SM4500NH3.D Ammonia <0.10 mg/L 0.10 10/06/98 AKJ 1
EPA 353.3 Nitrate <0.10 mg/L 0.10 10/15/98 DD 1
EPA 365.2 Phosphorus <0.05 mg/L 0.05 10/16/98 AK]J 1
Orthophosphate <0.05 mg/L 0.05 10/01/98 AKJ 1
EPA 160.2 Total Suspended Solids 7 mg/L 1 10/05/98 SW 1
EPA 3754 Sulfate 14 mg/L 5 10/05/98 AKJ 1
EPA 180.1 Turbidity 2 NTU 1 10/01/98 DD 1
Page 2 0f 4
Certes Environmental Laboratories
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Results of Analyses CEL File No.: 98-3157 Report Date: 10/20/98

Reporting  Date Date  Analyzed
Result Units Limit  Prepared Analyzed By  Dilution
Client Sample ID: SITE 2 Sample Number: 98-3157-004
Date Sampled: ~ 09/30/98 Sample Matrix:  Liquid
Time Sampled:  9:50 Sampled By: BH
SM4500NH3.D Ammonia 0.12 mg/L 0.10 10/06/98 AKJ 1
EPA 353.3 Nitrate <0.10 mg/L 0.10 10/15/98 DD 1
EPA 365.2 Phosphorus <0.05 mg/L 0.05 10/16/98 AKJ 1
Orthophosphate <0.05 mg/L 0.05 10/01/98 AKJ 1
EPA 160.2 Total Suspended Solids 8 mg/L 1 10/05/98 Sw 1
EPA 375.4 Sulfate 15 mg/L 5 10/05/98 AKJ 1
EPA 180.1 Turbidity 3 NTU 1 10/01/98 DD 1
Client Sample ID: SITE 3 Sample Number: 98-3157-005
Date Sampled:  09/30/98 Sample Matrix: Liquid
Time Sampled: 9:35 Sampled By: _BH
SM4500NH3.D Ammonia <0.10 mg/L 0.10 10/06/98 T AKJ 1
EPA 353.3 Nitrate <0.10 mg/L 0.10 10/15/98 DD 1
EPA 365.2 Phosphorus <0.05 mg/L 0.05 10/16/98 AKJ 1
Orthophosphate <0.05 mg/L 0.05 10/01/98 AKJ 1
EPA 160.2 Total Suspended Solids 7 mg/L 1 10/05/98 SW 1
EPA 3754 Sulfate 11 mg/L 5 10/05/98 AKJ 1
EPA 180.1 Turhidity 3 NTU 1 10/01/98 DD 1
Client Sample ID: SITE 4 Sample Number: 98-3157-006
Date Sampled:  09/30/98 Sample Matrix:  Liquid
Time Sampled: 9:15 Sampled By: BH
SM4500NH3.D Ammonia <0.10 mg/L 0.10 10/06/98 AKJ 1
EPA 353.3 Nitrate <0.10 mg/L 0.10 10/15/98 DD 1
EPA 365.2 Phosphorus <0.05 mg/L 0.05 10/16/98 AKJ 1
Orthophosphate <0.05 mg/L 0.05 10/01/98 AKJ 1
EPA 160.2 Total Suspended Solids 6 mg/L 1 10/05/98 SW 1
EPA 3754 Sulfate 15 mg/L. 5 10/05/98 AKJ 1
EPA 180.1 Turbidity 2 NTU 1 10/01/98 DD 1
Page 3 of 4
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Results of Analyses CEL File No.: 98-3157 Report Date: 10/20/98
Reporting  Date Date  Analyzed
Result  Units Limit Prepared Analyzed By  Dilution
aient Sample ID: BIG CYPRESS CREEK Sample Number: 98-3157-007
Date Sampled: ~ 09/30/98 Sample Matrix:  Liquid
Time Sampled: 11:15 Sampled By: BH
SM4500NH3.D Ammonia <0.10 mg/L 0.10 10/06/98 AKJ 1
EPA 353.3 Nitrate <0.10 mg/L 0.10 10/15/98 DD 1
EPA 365.2 Phosphorus 0.37 mg/L 0.05 10/16/98 AK]J 1
Orthophosphate 0.83 mg/L 0.05 10/01/98 AKJ 1
EPA 160.2 Total Suspended Solids 17 mg/L 1 10/05/98 Sw 1
EPA 3754 Sulfate 28 mg/L 10 10/05/98 AKJ 2
EPA 180.1 Turbidity 21 NTU 1 10/01/98 DD 1
Client Sample ID: N.CREEK Sample Number: 98-3157-008
Date Sampled: ~ 09/30/98 Sample Matrix:  Liquid
Time Sampled: 11:00 Sampled By: BH
SM4500NH3.D Ammonia <0.10 mg/L 0.10 10/06/98 ;AKJ 1
EPA 353.3 Nitrate <0.10 mg/L 0.10 10/15/98 DD 1
EPA 365.2 Phosphorus 0.18 mg/L 0.05 10/16/98 AK] 1
Orthophosphate 0.137 mg/L 0.05 10/01/98 AKJ 1
EPA 160.2 Total Suspended Solids 64 mg/L 1 10/05/98 Sw 1
EPA 375.4 Sulfate 26 mg/L 10 10/05/98 AKJ 2
EPA 180.1 Turbidity 45 NTU 1 10/01/98 DD 1
Page 4 of 4
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Results of Analyses - Laboratory Quality Control

File No.: 98-3157

Matrix Spike

Batch Number NO;-101598 S50,-100598A SO,-100598B
Date Prepared N/A N/A N/A
Date Analyzed 10/15/98 10/05/98 10/05/98
Spiked Sample ID 31829 3068-1 3178-2
Sample Measured Result 0.13 N/A N/A
Spike Level

(mg/L) (ug/L) (mg/Kg) (ug/Kg) 0.50 4000 2000
Spike Result

(mg/L) (pg/L) (mg/Kg) (ug/Kg) 0.63 3970 2210
% Recovery 99 99 110
Spike Duplicate Result

(mg/L) (ug/l) (mg/Kg) (ug/Ke) 0.66 3900 2180
% Recovery Duplicate 106 97 109
Relative Percent Difference (RPD) 7 2 1
Control Limits (%low-%high) 75-125 80-120 80-120
Method Blank

(mg/L) (ug/L) (mg/Kg) (ug/Kg) <0.10 <5.00 <5.00
Laboratory Control Sample

Spike Level

(mg/L) (ug/L) (mg/Kg) (ug/Kg) 0.50 20.0 20.0
Spike Result

(mg/L) (ug/L) (mg/Kg) (ng/Ke) 0.45 18.7 19.6

% Recovery 50 94 58
Spike Duplicate Result '

(mg/L) (ug/L) (mg/Kg) (ng/Kg) N/A N/A N/A

% Recovery Duplicate N/A N/A N/A
Relative Percent Difference (RPD) N/A N/A N/A
Control Limits (%low-%high) 90-110 80-120 80-120

ug/l = micrograms per liter (ppb)
o/kg = micrograms per kilogram (ppb)
< = less than
MS = Matrix Spike
MSD = Matrix Spike Duplicate
LCS = Laboratory Control Sample
BS = Blank Spike
pmhos/cm = micromhos/centimeter

mg/l = milligrams per liter (ppm)

mg/kg = milligrams per kilogram (ppm)

% = percent

RPD = Relative Percentage Difference

RW - Reagent Water

LCSD = Laboratory Control Sample Duplicate
BSD = Blank Spike Duplicate

Certes Environmental Laboratories

2209 Wisconsin Street, Suite 200 Dallas, Texas, 75229 - 972-620-7966 « BO0-394-2872 - FAX §72-620-7963 « Email: certes @aol.com
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Research

Microbioiogy



Results of Analyses - Laboratory Quality Control

File No.: 98-3157

Matrix Spike

Batch Number P0,-101698 OPO,-100158 NH,-1400698
Date Prepared N/A N/A N/A
Date Analyzed 10/16/98 10/01/98 10/06/98
Spiked Sample ID 3157-2 3157-2 3157-8
Spike Level

(mg/L) (ug/L) (mg/Kg) (ng/Ke) 0.20 0.50 5.00
Spike Result

(mg/L) (pg/L) (mg/Ke) (e/Kg) 0.23 0.511 0.058
% Recovery 114 102 1*
Spike Duplicate Result

(mg/L) (ug/L) (mg/Kg) (ug/Kg) 0.22 0.505 0.052
% Recovery Duplicate 108 101 1*
Relative Percent Difference (RPD) 5 1 iB
Contro! Limits (%low-%high) 80-120 0-20 80-120
Method Blank

(mg/L) (ng/L) (mg/Kg) (ng/Kg) <0.050 <0.050 <0.10
Laboratory Control Sample

Spike Level

(mg/L) (ug/L) (mg/Kg) (ug/Kg) 0.20 0.20 5.00
Spike Result

(mg/L) (ug/L) (mg/Kg) (ug/Kg) 0.21 0.23 5.03
% Recovery 103 114 101
Spike Duplicate Result

(mg/L) (/L) (mg/Ke) (ng/Kg) N/A N/A N/A

% Recovery Duplicate N/A N/A N/A
Relative Percent Difference (RPD) N/A N/A N/A
Control Limits (%elow-%high) 80-120 80-120 80-120

*Matrix Interference

pg/l = micrograms per liter (ppb)

ug/kg = micrograms per kilogram (ppb)

< = less than
MS = Matrix Spike

“MSD = Matrix Spike Duplicate
LCS = Laboratory Control Sample
RS = Blank Spike
pmhos/cm = micromhos/centimeter

mg/l = milligrams per Hhter (ppm)

% = percent

mg/kg = milligrams per kilogram (ppm)

RPD = Relative Percentage Difference

RW - Reagent Water

LCSD = Laboratory Control Sample Duplicate
BSD = Blank Spike Duplicate

Certes Environmental Laboratories

2209 Wisconsin Street, Suite 200 Dallas, Texas, 75228 - 972-620-7966 + 800-304-26872 - FAX 972-620-7963 « Email: certes @aol.com

Anaiytical Chemistry

Environmental Sciences
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STAR ANALYTICAL

®

sl

d 14500 Trinity Boulevard, Suite 106 « Fort Worth, Texas 761 55
‘ (817) 571-6800 » Metro (81 7) 540-6982 « FAX (817) 267-5431 Acche cery
. Project: Cypress Springs #1 Sampled: 9/30/98
r, Ste. 216 Project Number: 4526 Received: 9/30/98
5007 Project Manager: Bruce Huther Reported:  10/15/98 09:32 09:32
ANALYTICAL REPORT FOR SAMPLES:
tion Laboratory Sample Number Sample Matrix Date Sampled
Notes*
8090324-01 Water 9/30/98
8090324-02 Water 9/30/98 al 1
8090324-03 Water 9/30/98
8090324-04 Water 9/30/98 a 1
8090324-05 Water 9/30/98
8090324-06 Water 9/30/98 i 1
8090324-07 Water 9/30/98
8090324-08 Water 9/30/98 d 1
1 1
| 1
| 1
1
The results in this report apply to the samples analyzed in accordance with the chain of custody document. I definitions.
This analytical report must be reproduced in its entirety.
Page 1 of 3 Page 2 of 3

roject Manager




STAR ANALYTICAL @

14500 Trinity Boulevard, Suite 106 « Fort Worth, Texas 76155

(817) 571-6800 « Metro (817) 540-6982 FAX (817) 267-5431 ACCRR
{Futher & Assoc. Project: Cypress Springs #] Sampled: 9/30/98
FMS MacArthur, Ste. 216 Project Number: 4526 Received: 9/30/98
Zarrolton, TX 75007 Project Manager: Bruce Huther Reported:  10/15/98 09:32

Notes and Definitions

2 Note

Test not checked/counted after 24 hr period. Checked 48 hr after set-up.

JET Analyte DETECTED

N\D Analyte NOT DETECTED at or above the reporting limit
A\R Not Reported

Iy Sample results reported on a dry weight basis

Recov. Recovery

RPD Relative Percent Difference

Star Analfitical, [nc.

Lari Hall, Project Manager - Page3of3
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Certes

Frvirgnmental Lzkoratories, LEG.

2209 Wisconsin Street, Suite 200
Dallas, Texas 75229
972-620-7966

800-394-2872

972-820-7963 FAX + Email: certes@aol.com

CERTES ENVIRONMENTAL LABORATORIES

Certes File Number: 99-1247

Client Project L.D.:
CYPRESS SPRINGS #2

Prepared for:

HUTHER & ASSOCIATES, INC.

1445 MacArthur Drive, Suite 216
Carrollton, TX 75007

Attention:
Bruce Huther

Report Date:
05/06/99

ANALYTICAL REPORT

Included are the results of chemical analyses for the samples submitted to Certes Environmental
Laboratories, L.L.C., on 04/23/99. All analytical results met Quality Control requirements as set by the
industry accepted criteria. Please refer to the Laboratory Quality Control Results section of this report.

This report must be reproduced in its entirety.

Sincerely,

Certes Environmental Laboratories, L.L.C.

TN

Amy LaSalle
President

Analytical Chemistry

Environmental Sciences

Research

Microbiciogy



Results of Analyses CEL File No.: 99-1247 Report Date: 05/06/99

. Reporting  Date Date  Analyzed ’
Result  Units Limit  Prepared Analyzed @~ By  Dilution

Client Sample ID: CRAWFISH COVE SITE 2 Sample Number: 99-1247-004
Date Sampled:  04/22/99 Sample Matrix:  Liquid
Time Sampled: 9:45 : Sampled By: BH
SM4500NH3.D Ammonia <0.10 mg/L 0.10 05/04/99 05/04/99 DWT 1
EPA 353.3 Nitrate <(.10 mg/L 0.10 05/04/99 05/04/99 BWB 1
EPA 365.2 Phosphorus <0.05 mg/L 0.05 04/28/99 04/28/99 BWB )
Orthophosphate <0.05 mg/L, 0.05 04/28/99 04/28/99 BWB 1
EPA 160.2 Total Suspended Solids 8 mg/L 4 04/29/99 04/29/99 DWT 4
EPA 3754 Sulfate 21 mg/L 10 05/03/99 05/03/99 DWT 2
EPA 180.1 Turbidity 10 NTU 1 04/26/99 04/26/99 DWT 1
Client Sample ID: ALLIGATOR COVE SITE 3 Sample Number: 99-1247-005
Date Sampled:  04/22/99 Sample Matrix: Liquid
Time Sampled:  10:00 Sampled By: BH
SM4500NH3.D Ammonia 0.11 mg/L 0.10 05/04/99 05/04/99 DWT 1
EPA 353.3 Nitrate 0.76 mg/L 0.10 05/04/99 05/04/99 BWB 1
EPA 365.2 Phosphorus <0.05 mg/L 0.05 04/28/99 04/28/99 BWB 1
Orthophosphate <0.05 mg/L 0.05 04/28/9% 04/28/99 BWB 1
EPA 160.2 Total Suspended Solids 21 mg/L 4 04/29/99 04/29/99 DWT 4
EPA 375.4 Sulfate 18 mg/L 10 05/03/99 05/03/99 DWT 2
EPA 180.1 Turbidity 19 NTU 1 04/26/99 04/26/99 DWT 1
Client Sample ID: EL DORADO SITE 4 Sample Number: 99-1247-006
Date Sampled:  04/22/99 ‘ Sample Matrix: Liquid
Time Sampled: 10:15 Sampled By: BH
SM4500NH3.D Ammonia 0.11 mg/L 0.10 05/04/99 05/04/99 DWT 1
EPA 353.3 Nitrate <0.10 mg/L 0.10 05/04/99 05/04/99 BWB 1
EPA 365.2 Phosphorus <0.05 mg/L 0.05 04/28/99 04/28/99 BWB 1
Orthophosphate <0.05 mg/L 0.05 04/28/99 04/28/99 BWB !
EPA 160.2 Total Suspended Solids 4 mg/L 4 04/29/99 04/29/99 DWT 4
EPA 3754 Sulfate 21 mg/L 10 05/03/99 05/03/99 DWT 2
EPA 180.1 Turbidity 7 NTU 1 04/26/99 04/26/99 DWT 1
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Results of Analyses CEL File No.: 99-1247 Report Date: 05/06/99

) Reporting  Date Date  Analyzed
Result ~ Units Limit  Prepared Analyzed By  Dilution

Client Sample ID: NORTH CREEK Sample Number: 99-1247-007
Date Sampled:  04/22/99 Sample Matrix: Liquid
Time Sampled: 10:30 i Sampled By: BH
SM4500NH3.D Ammonia <0.10 mg/L 0.10 05/04/99 05/04/99 DWT 1
EPA 3533 Nitrate 0.89 mg/L 0.10 05/04/99 05/04/99 BWB 1
EPA 3652 Phosphorus 0.06 mg/L 0.05 04/28/99 04/28/99 BWB 1

Orthophosphate <0.05 mg/L 0.05 04/28/99 04/28/99 BWB 1
EPA 160.2 Total Suspended Solids 16 mg/L 4 04/29/99 04/29/99 DWT 4
EPA 375.4 Sulfate 33 mg/L 10 05/03/99 05/03/99 DWT 2
EPA 180.1 Turbidity ‘ 19 NTU 1 04/26/99 04/26/99 DWT I

Client Sample ID: BIG CYPRESS CREEK Sample Number: 99-1247-008
Date Sampled:  04/22/99 Sample Matrix:  Liquid
Time Sampled: 10:45 Sampled By: BH
SM4500NH3.D Ammonia <0.10 mg/L 0.10 05/04/99 05/04/99 DWT 1

—EPA 354.1 Nitrite~— 7 7o e 0,030 e mg/L o _0.01 __ 04/23{99.-04/23/99 " DWT 1
EPA 3533 Nitrate 0.80 mg/L 0.10 05/04/99  05/04/99 BWB 1
EPA 365.2 Phosphorus ' 0.19 mg/L 0.05 04/28/99 04/28/99 BWB 1

Orthophosphate 0.07 mg/L 0.05 04/28/99 04/28/99 BWEB 1

EPA 160.2 " Total Suspended Solids 22 mg/L 4 04/29/99 04/29/99 DWT 4

EPA 3754 Sulfate 42 mg/L 10 05/03/99 05/03/99 DWT 2

EPA 180.1 Turbidity 26 NTU 1 04/26/99 04/26/99 DWT 1
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Results of Analyses - Laboratory Quality Control

File No.: 99-1247

Matrix Spike

Batch Number NO,042399 NO;050499A | NH;050499B | S0,050399
Date Prepared 04/23/99 05/04/99 05/04/99 05/03/99
Date Analyzed 04/23/99 05/04/99 05/04/99 05/03/99
Spiked Sample ID 1247-01 1247-01 1247-01 1245-01
Sample Measured Result <0.010 <0.10 <0.10 39.9
Spike Level

(mg/L) (ug/L) (mg/Ke) (n/Ke) 0.10 0.50 10.0 20.0
Spike Result

(mg/L) (ng/L) (mg/Kg) (ug/Ke) 0.11 0.52 9.40 62.8

% Recovery 110 104 94 114
Spike Duplicate Result

(mg/L) (ug/L) (mg/Ke) (ug/Kg) 0.11 0.52 9.50 63.7

% Recovery Duplicate 110 104 95 119
Relative Percent Difference (RPD) 0 0 1 4
Control Limits (%elow-%high) 75-125 75-125 75-125 75-125
Method Blank

{(mg/L) (ng/L) (mg/Kg) (ug/Kg) <0.010 <0.10 <0.10 <5.00
Laboratory Control Sample

Spike Level

(mg/L) (ug/L) (mg/Kg) (ng/Kg) 0.10 0.50 1.00 20.0
Spike Result

(mg/L) (pg/L) (mg/Kg) (ng/Kg) 0.11 0.54 0.98 21.7

% Recovery 110 108 98 108
Spike Duplicate Result

(mg/L) (ug/L) (mg/Kg) (ug/Kg) N/A N/A N/A N/A

% Recovery Duplicate N/A N/A N/A N/A
Relative Percent Difference (RPD) N/A N/A N/A N/A
Control Limits (%olow-%high) 90-110 90-110 90-110 90-110

pg/l = micrograms per liter (ppb)

pg/kg = micrograms per kilogram (ppb)

< = less than

MS = Matrix Spike

MSD = Matrix Spike Duplicate
LCS = Laboratory Control Sample
BS = Blank Spike

pmhos/cm = micromhos/centimeter

mg/i = milligrams per liter (ppm)

mg/kg = milligrams per kilogram (ppm)
% = percent
RPD = Relative Percentage Difference
RW - Reagent Water
LCSD = Laboratory Control Sample Duplicate
BSD = Blank Spike Duplicate

Certes Envircnmental Laboratories
2209 Wisconsin Street, Suite 200 Dallas, Texas, 75229 - §72-620-7966 - 800-394-2872 » FAX 972-620-7983 - Email: certes @ aol.com

Analytical Chemistry Environmental Sclences Research Microbiology



Results of Analyses - Laboratory Quality Control

-

File No.: 99-1247

Matrix Spike
Batch Number TSS-042999 | Turb-042699 P-042899 oP0,-042899
Date Prepared 04/29/99 04/26/99 04/28/99 04/28/99
Date Analyzed 04/29/99 04/26/99 04/28/99 04/28/99
Spiked Sample ID 1247-01 1247-01 1247-01 1247-01
Sample Measured Resuit <4.00 5.80 <0.050 <0.050
Spike Level
{mg/L) (pg/L) (mg/Kg) (ug/Kg) 500 10.0 0.50 0.50
Spike Result
(mg/L) (ug/L) (mg/Kg) (ug/Kg) 496 18.5 0.49 0.53
% Recovery 99 127 98 106
Spike Duplicate Result
(mg/L) (ug/L) (mz/Kg) (ng/Kg) 472 180 0.52 0.52
% Recovery Duplicate 94 122 104 104

| Relative Percent Difference (RPD) 5 4 6 2
Control Limits (%elow-%shigh) 75-125 75-125 75-125 75-125
Method Blank
{mg/L) (ug/L) (mg/Kg) (ng/Keg) <4.00 <1.00 <0.050 <0.050
Laboratory Control Sample
Spike Level
(mg/L) (pg/L) (mg/Kg) (pg/Kg) 500 50.5 0.50 0.50
Spike Result
{mg/L) (ug/L) (mg/Kg) (ng/Kg) 494 50.0 0.45 0.53
% Recovery 99 101 90 106
Spike Duplicate Result
(mg/L) (pg/L) (mg/Ke) (ng/Kg) N/A N/A 0.43 N/A
% Recovery Duplicate N/A N/A &5 N/A
Relative Percent Difference (RPD) N/A N/A S N/A
Control Limits (%low-%high) 90-110 90-110 75-125 90-110

mg/l = milligrarns per liter (ppm)

mg/kg = milligrams per kilogram (ppm)

% = percent

RPD = Relative Percentage Difference

RW - Reagent Water

LCSD = Laboratory Control Sample Duplicate
BSD = Blank Spike Duplicate

pg/l = micrograms per liter (ppb)

pg’kg = micrograms per kilogram (ppb)
< = less than

MS = Matrix Spike

MSD = Matrix Spike Duplicate

LCS = Laboratory Control Sample

BS = Blank Spike

pmhos/cm = micromhos/centimeter

Certes Environmental Laboratories
2209 Wisconsin Street, Suite 200 Dallas, Texas, 75229 - 972-620-7966 - 800-394-2872 - FAX §72-620-7963 - Email: certes @aol.com
Research Microbiology

Analytical Chemistry Environmental Sciences
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STAR ANALYTICAL @

14500 Trinity Boulevard, Suite 106 e Fort Worth, Texas 76155

(817) 571-6800 « Metro (817) 540-6982 « FAX (817) 267-5431 ACCRE
Huther & Assoc. Project: Cypress Springs #2 Sampled: 4/21/99
1445 MacArthur, Ste. 216 Project Number: none Received: 4/21/99
Carrollton, TX 75007 Project Manager: Bruce Huther Reported: 4/29/99 15:18

ANALYTICAL REPORT FOR SAMPLES:

Sample Description Laboratory Sample Number Sample Matrix Date Sampled
Dogwood Park Ref 2 9040231-01 Liquid 4/21/99

Mary King Ref 1 _ 9040231-02 Liquid 4/21/99

Tall Tree Site 1 9040231-03 Liquid 4/21/99

Crawfish Cove Site 2 9040231-04 Liguid 4/21/99

Alligator Bay Site 3 9040231-05 Liquid 4/21/99

El Dorado Site 4 9040231-06 Liquid 4/21/99

North Creek 9040231-07 Liquid 45’2]/99

Big Cypress Creek 9040231-08 Liquid 4/21/99

Star Analytical, Inc. The results in this report apply to the samples analyzed in accordance with the chain of custody document.

This analytical report must be reproduced in its entirety.

000y~

Janice Ballinger, Project Manager ¥ Page 1 of 3




STAR ANALYTICAL

14500 Trinity Boulevard, Suite 106 « Fart Worth, Texas 76155

(817) 571-6800  Metro (817) 540-6982 » FAX (817) 267-5431 ACCRE
Huther & Assoc. Project: Cypress Springs #2 Sampled: 4/21/99
1445 MacArthur, Ste. 216 Project Number: none Received: 4/21/99
Carrollton, TX 75007 Project Manager: Bruce Huther Reported: 4/29/99 15:18
Conventional Chemistry Parameters
Star Analytical, Inc.
Batch Date Date Specific Reporting
Analyte Number Prepared  Analyzed Method Limit Result Units Notes*
Dogwood Park Ref 2 9040231-01 Liquid
Fecal Coliforms 04V9560  4/23/99 4/23/99 STM 9222D <lce d/;’o,, r ND CFU/50 ml 1
Fecal Streptoccocus " " " SM9230C ' ND "
Fecal Coliforms 04V9560  4/23/99 4/23/99 STM 6222D ND CFU/50 ml 1
Fecal Streptoccocus " " " SM9230C ND "
Fecal Coliforms 04V9560  4/23/99 4/23/99 STM 9222D ND CFU/50 ml 1
Fecal Streptoccocus ! " " SM9230C ND "
Fecal Coliforms 04V9560  4/23/99 4/23/99 STM 9222D ND CFU/S0 ml 1
Fecal Streptoccocus ! " " SM9230C ND "
Fecal Coliforms 04V9560  4/23/99 4/23/99 STM 9222D ND CFU/50 ml 1
Fecal Streptoceocus " . " SM9230C ND g
Fecal Coliforms 04V9560  4/23/99 4/23/99 STM 9222D ND CFU/50 ml 1
Fecal Streptoccocus " " " SM9230C ND "
North Creek 2040231-07 Liquid
Fecal Coliforms 04V93560  4/23/99 4/23/99 STM 9222D ND CFU/50 ml 1
Fecal Streptoccocus " " " SM9230C ND "
Fecal Coliforms 04V9560  4/23/99 4/23/99 STM 9222D ND CFU/50 ml 1
Fecal Streptoccocus " " " SM9230C ND "

CG > CFU/SD

Star Analytigal, Inc.

Qg

Janice Bpllifjger, Project Managek)

*Refer to end of report for text of notes and definitions.
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STAR ANALYTICAL

14500 Trinity Boulevard, Suite 106 « Fort Worth, Texas 76155
{(817) 571-6800 » Metro (817) 540-6982 ¢ FAX (817) 267-5431

Huther & Assoc.
1445 MacArthur, Ste. 216
Carrollton, TX 75007

Project: Cypress Springs #2
Project Number: none
Project Manager: Bruce Huther

Sampled: 4/21/99
Received: 4/21/99
Reported:  4/29/99 15:18

Notes and Definitions

# Note

1 Please note the Analyses were subcontracted to an outside laboratory.
DET Analyte DETECTED

ND Analyte NOT DETECTED at or above the reporting limit

NR Not Reported

dry Sample results reported on a dry weight basis

Recov. Recovery

RPD Relative Percent Difference

Star Analytical, Inc.

[

Que Som

Janice Ba@r, Project Manager
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2209 Wisconsin Street, Suite 200

ge E’:‘ges Dallas, Texas 75229

972-620-7966

) ] 800-394-2872
Frvirgnmanial Laboraipries, [EE. 9726207963 FAX + Email: certes@aol.com

CERTES ENVIRONMENTAL LABORATORIES
ANALYTICAL REPORT

Certes File Number: 99-2749

Client Project LD.:
CYP #3

Prepared for:

HUTHER & ASSOCIATES, INC.
1445 MacArthur Drive, Suite 216
Carrollton, TX 75007

Atiention:
Bruce Huther

Report Date:
09/23/99
Included are the results of chemical analyses for the samples submitted to Certes Environmental
Laboratories, L.L.C., on 09/09/99. All analytical results met Quality Control requirements as set by the
industry accepted criteria. Please refer to the Laboratory Quality Control Results section of this report.
This report must be reproduced in its entirety.

Sincerely,
Certes Environmental Laboratories, L.L.C.

oy 2 Al

Amy LaSalle
President

Analytical Chemistry Environmentza! Scierces Research Microbiology



Results of Analyses CEL File No.: 99-2749 Report Date: 09/23/99

i Reporting Date Date Analyzed
Result  Units Limit Prepared Analyzed Flag By Dilutio

Client Sample ID: REF. SITE 1 MARY KING Sample Number: 99-2749-001

Date Sampled:  09/08/99 Sample Matrix:  Liquid
Time Sampled: 11:00 " Sampled By:
EPA 3503 Ammonia <0.10 mg/L 0.10  09/16/99 09/16/99 0X 1
EPA 354.1 Nitrite <0.01 mg/L 0.01  09/09/99 09/09/99 BWB 1
EPA 3533 Nitrate 8.66 mg/L 5.00 09/14/99 09/14/99 BWB 50
EPA 365.2 Total Phosphorus 0.05 mg/L 0.05 09/17/99 09/17/99 bwb 1
Orthophosphate < (.05 mg/L 0.05 09/09/99 05/09/99 BWB 1
EPA 160.2 Total Suspended Solids 5 mg/L 1 09/09/99  (9/09/99 DWT 1
EPA 3754 Sulfate 18.0 mg/L 5.0  09/13/99 09/13/99 DWT 1
EPA 180.1 Turbidity 3 NTU 1 09/10/99 09/10/99 DWT 1
EPA 8021B Benzene <1 pg/L 1 09/G9/99  09/09/99 SAB 1
Toluene <1 ug/L 1 09/09/99  09/09/99 SAB 1
Ethylbenzene <1 ng/L 1 09/09/99 09/09/99 SAB 1
Xylenes (Total) <3 pg/L 3 09/09/99  09/09/99 SAB 1
Total BTEX (Calculated) 0 ug/L 09/09/99  09/09/99 SAB 1
Methyltert-butylether <5 pg/L 5 09/09/99  09/09/99 B SAB 1
**Quality Control Surrogate 09/09/99  09/09/99 SAB 1
Difluorobenzene (SS) 101%  74-116% 09/09/99  09/09/99 SAB 1
4-Bromofluorobenzene (SS) 83% 80-151% 09/09/99  09/09/99 SAB 1
Client Sample ID: REF. SITE 2 DOGWOOD Sample Number: 99-2749-002
Date Sampled:  09/08/99 Sample Matrix: Liquid
Time Sampled: 11:15 Sampled By:
EPA 350.3 Ammonia <0.10 mg/L 0.10  09/16/99 09/16/99 0X i
EPA 354.1 : Nitrite <0.01 mg/L 0.01  09/09/99 09/09/99 BWB 1
EPA 353.3 Nitrate 047 mg/L 0.10  09/14/99 09/14/99 BWB 1
EPA 365.2 Total Phosphorus 0.22 mg/L 0.05 09/17/99 09/17/99 _ bwb 1
QOrthophosphate <0.05 mg/L 0.05  09/09/99 09/09/99 ' BWB 1
EPA 160.2 Total Suspended Solids 5 mg/L { 09/09/99  09/09/99 DWT 1
EPA 3754 Sulfate 17.0 mg/L 50  09/13/99 09/13/99 DWT 1
EPA 180.1 Turbidity 3 NTU 1 09/10/99 09/10/99 DWT 1
EPA 8021B Benzene <1 ng/L 1 09/09/99  09/09/99 SAB 1
Toluene <1 pg/L 1 09/09/99  09/09/99 SAB 1
Ethylbenzene <] ng/L 1 09/09/99  09/09/99 SAB 1
Kylenes (Total) <3 ng/L 3 09/09/99  09/09/99 SAB 1
Total BTEX (Calculated) 0 pg/L 09/09/99  09/09/99 SAB 1
Methyltert-butylether 5 pg/L 5 09/09/99 (09/09/99 B SAB 1
**Quality Control Surrogate 09/09/99  09/09/99 SAB 1
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Results of Analyses

CEL File No.: 99-2749

Report Date: 09/23/99

Sample: False continued... Result  Units Re{?,:;:l ¢ Pr]::::ed An]:f;:ed Flag Anzl;};ed Dilutio
EPA 8021B Difluorobenzene (SS) 107%  74-116% 09/09/99 09/09/99 SAB 1
’ 4-Bromofluorobenzene (SS)  85% 80-151% 09/09/99  09/09/99 SAB 1
Client Sample ID: SITE 1 TALL TREE Sample Number: 99-2749-003
Date Sampled:  09/08/99 Sample Matrix: Liquid
Time Sampled: 11:30 Sampled By:
EPA 350.3 Ammonia <0.10 mg/L 0.10  09/16/99 09/16/99 0X 1
EPA 3541 Nitrite <0.01 mg/L 0.01  09/09/99 09/09/99 BWB 1
EPA 3533 Nitrate - <0.10 mg/L 0.10  09/14/99 09/14/99 BWB 1
EPA 365.2 Total Phosphorus 1.28 mg/L 0.50 09/17/99 09/17/99 bwb 10
Orthophosphate <0.05 mg/L 0.05  09/09/99 09/09/99 BWB 1
EPA 160.2 Total Suspended Solids 4 mg/L 1 09/09/99  09/09/99 DWT 1
EPA 3754 Sulfate 17.7 mg/L 5.0  09/13/99 09/13/99 DWT 1
EPA 180.1 Turbidity 5 NTU i 09/10/9%  09/10/99 DWT 1
EPA 8021B Benzene <1 ng/L 1 09/0%/99  09/09/99 SAB 1
Toluene <1 pg/L 1 09/09/99  09/09/99 SAB 1
Ethylbenzene <1 ng/L 1 09/09/99 09/09/99 SAB 1
Xylenes (Total) <3 pg/L 3 09/09/99 09/09/99 SAB 1
Total BTEX (Calculated) 0 ng/l 06/05/99  09/09/99 SAB 1
Methyltert-butylether 5 png/L 5 09/09/99 (09/09/99 B SAB 1
**Quality Control Surrogate 05/09/99  0©5/09/99 SAB 1
Difluorcbenzene (SS) 103%  74-116% 09/09/99  09/09/99 SAB 1
4-Bromofluorobenzene (S5)  86% 80-151% 08/09/99  09/09/99 SAB 1
Client Sample ID: SITE 2 CRAWFISH COVE Sample Number: 99-2749-004
Date Sampled: ~ 09/08/99 Sample Matrix: Liquid
Time Sampled: 11:45 Sampled By:
EPA 3503 Ammonia <0.10 mg/L 0.10  09/16/99 09/16/59 OX 1
EPA 354.1 Nitrite <0.01 mg/L 0.01  09/09/99 09/09/99 BWB 1
EPA 3533 Nitrate <0.10 mg/L 0.10  05/14/99 09/14/99 BWB 1
EPA 365.2 Total Phosphorus 0.12 mg/L 0.05  09/17/99 09/17/99 bwb 1
Orthophosphate <0.05 mg/L 0.05  09/09/9%9 05/09/99 BWB 1
EPA 160.2 Total Suspended Solids 6 mg/L 1 09/09/99 09/09/99 DWT 1
EPA 3754 Sulfate 18.3 mg/L 50 09/13/99 09/13/99 DWT 1
EPA 180.1 Turbidity 4 NTU 1 09/10/99  09/10/99 DWT 1
EPA 8021B Benzene <1 pe/L 1 09/09/99 09/09/99 SAB 1
Toluene <1 pg/L 1 09/09/99  09/09/99 SAB 1
Ethylbenzene <1 pg/L 1 09/09/99  09/09/99 SAB 1
Xylenes (Total) <3 pg/L 3 09/09/99  09/09/99 SAB 1
Total BTEX (Calculated) 0 pg/L 09/09/9¢  09/09/99 SAB 1
Page 3 0f 6
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Results of Analyses CEL File No.: 99-2749 Report Date; 09/23/99

Sample: False continued... Result  Units REE?S;:] & Pr::):::ied An]z:‘;:ed Flag Ana]g,zed Dilutio
F_;PA 8021B Methyltert-butylether 5 ng/L 5 09/09/99 (9/09/99 B SAB 1
**Quality Control Surrogate 09/09/99 09/09/99 SAB 1
Difluorobenzene (SS) 9%  74-116% 09/09/99  09/09/99 SAB 1
4-Bromofluorobenzene (SS)  82% 80-151% 09/09/99  09/09/99 SAB 1
Client Sample ID: SITE 3 ALLIGATOR COVE Sample Number: 99-2749-005
Date Sampled:  09/08/99 Sample Matrix: Liquid
Time Sampled: 12:00 Sampled By:
EPA 350.3 Ammoniz <0.10 mg/L 0.10 09/16/99 09/16/99 00X 1
EPA 354.1 Nitrite <0.01 mg/L 0.01  09/09/99 09/06/99 BWB 1
EPA 353.3 Nitrate <(0.10 mg/L 0.10  09/14/99 09/14/99 BWB 1
EPA 365.2 Total Phosphorus ¢.07 mg/L 0.05  09/17/99 09/17/99 bwb 1
Orthophosphate <0.05 mg/L 0.05  09/09/99 09/09/99 BWB 1
EPA 160.2 Total Suspended Solids 13 mg/L 1 09/09/99 09/09/99 DWT 1
EPA 3754 Sulfate 16.4 mg/L 50  09/13/99 09/13/99 DWT 1
EPA 180.1 Turbidity 8 NTU 1 09/10/99  09/10/99 DWT 1
EPA 8021B Benzene <1 ng/L 1 09/09/99  09/09/99 $AB 1
Toluene <1 g/L 1 09/09/99  09/09/99 SAB 1
Ethylbenzene <1 ug/L 1 06/09/99  09/05/99 SAB 1
Xylenes (Total) <3 pg/L 3 09/09/99  09/09/99 SAB 1
Total BTEX (Calculated) 0 pg/L 05/05/99  09/09/99 SARB 1
Methyltert-butylether <35 pg/L 5 09/09/99  09/09/99 SAB 1
**Quality Control Surrogate 05/09/99  09/09/99 SAB 1
Difluorobenzene (SS) 103%  74-116% 09/09/99  09/09/99 SAB 1
4-Bromofluorobenzene (SS) 88% 80-151% 05/05/99 09/09/99 SAB 1
Client Sample ID: SITE 4 EL DORADO Sample Number: 99-2749-006
Date Sampled: ~ 09/08/99 Sample Matrix:  Liquid
Time Sampled: 12:15 Sampled By: -
EPA 3503 Ammonia <0.10 mg/L 0.10  09/16/99 05/16/99 OX 1
EPA 354.1 Nitrite <0.01 mg/L 0.01  09/09/99 09/09/99 BWB 1
EPA 3533 Nitrate <0.10 mg/L 0.10  09/14/99 09/14/99 BWB 1
EPA 365.2 Total Phosphorus 2.42 mg/L 0.50  09/17/99 09/17/99 bwb 10
Orthophosphate <0.05 mg/L 0.05  09/09/99 09/09/99 BWB 1
EPA 160.2 Total Suspended Solids 6 mg/L 1 09/09/99  09/09/99 DWT 1
EPA 3754 Sulfate 18.3 mg/L 5.0 09/13/99 09/13/99 DWT 1
EPA 180.1 Turbidity 4 NTU 1 09/10/99  09/10/99 DWT 1
EPA 8021B Benzene <] pg/L 1 09/09/99  09/09/99 SAB 1
Toluene <1 pg/L 1 09/05/9%  09/09/99 SAB 1
Ethylbenzene <1 pg/L 1 08/05/99  09/09/99 SAB 1
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Results of Analyses

CEL File No.: 99-2749

Report Date: 09/23/99

Sample: False continued... Result  Units REE;:;:I & Prle?::ied A,ﬂi’;;d Flag Am];}:ed Dilutio
EPA 8021B Xylenes {Total) <3 ng/L 3 09/09/99 09/09/99 SAB 1
’ Total BTEX (Calculated) 0 pg/L 09/09/99  09/09/99 SAB 1
Methyltert-butylether <5 pe/L 5 09/09/99 09/09/99 SAB 1
**Quality Control Surrogate 09/09/99  09/09/99 SAB 1
Difluorobenzene (SS) 99% 74-116% 09/09/99 09/09/99 SAB 1
4-Bromofluorobenzene (8S)  81% 80-151% 09/09/99  09/09/99 SAB 1
Client Sample [D: BIG CYPRESS CREEK Sample Number: 99-2749-007
Date Sampled: ~ 09/08/99 - Sample Matrix:  Liquid
Time Sampled:  13:00 Sampled By:
EPA 350.3 Ammonia 0.44 mg/L 0.10  09/16/99 (9/16/99 OX i
EPA 354.1 Nitrite 0.02 mg/L 0.01  09/0%/99 0/09/99 BWB 1
EPA 353.3 Nitrate 0.14 mg/L 0.10  09/14/99 (09/14/99 BWB 1
EPA 365.2 Total Phosphorus 0.75 mg/L 0.05 09/17/99 09/17/99 bwb 1
Orthophosphate 0.087 mg/L 0.05  09/09/99 09/09/99 BWB 1
EPA 160.2 Total Suspended Solids 31 mg/L 1 09/09/99  09/05/99 DWT 1
EPA 3754 Sulfate 443 mg/L 10.0  09/13/99 09/13/99 DWT 2
EPA 180.1 Turbidity 15 NTU 1 09/10/99 09/10/99 DWT 1
Client Sample ID: N. CREEK Sample Number: 99-2749-008
Date Sampled:  09/08/99 Sample Matrix: Liquid
Time Sampled: ©13:30 Sampled By:
EPA 3563 Ammonia <0.10 mg/L 0.10  09/16/99 09/16/99 (9):¢ 1
EPA 354.1 Nitrite 0.03 mg/L 0.01  09/09/99 05/09/99 BWB 1
EPA 3533 Nitrate 0.67 mg/L 0.10  09/14/99 05/14/99 BWB 1
EPA 365.2 Total Phosphorus 0.71 mg/L 0.05  09/17/99 09/17/99 bwb 1
Orthophosphate <0.05 mg/L 0.05  09/09/99 09/09/99 BWB 1
EPA 160.2 Total Suspended Solids 48 mg/L 1 09/09/99  09/09/99 DWT 1
EPA 3754 Sulfate 11.5 mg/L 5.0  09/13/99 09/13/99 DWT 1
EPA 180.1 Turbidity 39 NTU 1 09/10/99  09/10/99 DWT 1
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Index of Narrative Footnotes

D - Surrogate diluted out of range
M - Recoveries out of range due to matrix interferences inherent in sample
L - Re-extraction was not possible due to limited sample amount

X - Laboratory contamination suspected
T - Sample prepared or analyzed out of hold time

N - Sample has presumptive compounds other than fuel products

H - Sample contains significant levels of heavy petroleum products > C28

I - Sample was reported at a dilution with few or no reportable values as a result of matrix interference ‘
7 - Dilution was required due to the dark color and thickness of the extract ;

P - Result is unconfirmed. Tk_lc quantitative result from the primary column and secondary column did not agree
within 40%. The higher result was reported.

T - Value is a J-value and to be considered an estimate only.

E - Result is above the linear range of the instrument and is to be considered an estimate.

'V - Insufficient sample was available for analysis as prescribed by the method. The lesser amount used for analysis
raised reporting limits accordingly. i
Y - Benzo(B) and Benzo(K) Fluoranthene did not resolve. Value was reported as Benzo(B)ﬂuoranthene !
B - Analyte detected in the associated method blank. '
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Results of Analyses - Laboratory Quality Control

File No.: 99-2749

Matrix Spike

Batch Number 05099912 090999L2 | 090999L2 09099912 09099912
Date Prepared 05/09/99 09/09/99 09/09/9% 09/09/99 09/06/99
Date Analyzed 09/09/99 09/09/99 09/09/99 09/09/9% 09/09/99
Spiked Sample ID 2748-1 2748-1 2748-1 2748-1 2748-1
Sample Measured Result <1 <1 <1 <3 12

Spike Level

{mg/L) (pg/L) (mg/Kg) (ug/Kg) 1000 1000 1000 3000 1000
Spike Result

(mg/L) (ng/L) {mg/Kg) (pg/Kg) 1040 1000 945 2890 1000

% Recovery 104 100 95 96 99

Spike Duplicate Result

{mg/L) (ng/L) (mg/Kg) (ng/Kg) 1030 988 940 2880 984

% Recovery Duplicate 103 99 94 96 97
Relative Percent Difference (RPD) 1 1 1 0 2
Control Limits {%low-%high) 70-130 70-130 70-130 70-130 70-130
Method Blank

(mg/L) (pg/L) (mg/Kg) (ng/Kg) <1 <i <1 <3 <5
Laboratoery Control Sample

Spike Level

(mg/L) (ng/L) (mg/Kg) (ug/Kg) 100 100 100 300 100
Spike Result

(mg/L) (ng/L) {mg/Kg) (ug/Kg) 934 88.8 84.5 258 106

% Recovery 93 89 85 86 106
Spike Duplicate Result

(mg/L) (g/L) (mg/Kg) (ug/Kg) 103 98.5 93.7 286 106

% Recovery Duplicate 103 99 94 95 106
Relative Percent Difference (RPD) 10 10 10 10 0
Control Limits (%low-%high) 70-130 70-130 70-130 70-130 70-130

ug/l = micrograms per liter (ppb)

ug/kg = micrograms per kilogram (ppb)

< =less than
MS = Matrix Spike
MSD = Matrix Spike Duplicate

mg/l = milligrams per liter (ppm)
mg/kg = milligrams per kilogram (ppmy)

% = percent

RPD = Relative Percentage Difference
RW - Reagent Water

LCS = Laboratory Control Sample
BS = Blank Spike
pwmhos/cm = micromhos/centimeter

LCSD = Laboratory Control Sample Duplicate
BSD = Blank Spike Duplicate

Certes Environmental l.aboratories
2209 Wisconsin Street, Suite 200 Dallas, Texas, 75229 - 972-620-7966 + 800-394-2872 - FAX 972-620-7963 - Email: certes @aol.com
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Results of Analyses - Laboratory Quality Control

File No.: 99-2749

Matrix Spike

Batch Number 50,-091399 Turb-091099 TSS-090999
Date Prepared 09/13/99 09/10/99 09/09/99
Date Analyzed - 09/13/99 09/10/99 09/09/99
Spiked Sample ID 2751-02 2749-01 2730-02
Sample Measured Result <5.00 3.00 6.00
Spike Level

(mg/L) (pg/L) (mg/Kg) (g/Kg) 20.0 10.0 1000
Spike Result

(mg/L} (ug/L) (mg/Kg) (ng/Kg) 20.0 14.0 968

% Recovery 100 110 96

Spike Duplicate Result

(mg/L) (pg/L) (mg/Kg) (ug/Kg) 20.3 13.0 940

% Recovery Duplicate 102 100 93
Relative Percent Difference (RPD) 2 10 3
Control Limits (%low-%high) 75-125 75-125 75-125
Method Blank

(mg/L) (ug/L) (mg/Kg) (ug/Kg) <5.00 <1.00 <4.00
Laboratery Control Sample

Spike Level

(mg/L) (ng/L) (mg/Kg) (ng/Kg) 20.0 100 1000
Spike Result

(mg/L) (ug/L) (mg/Kg) (ng/Kg) 20.9 96.0 946

% Recovery 104 96 95

Spike Duplicate Result

(mg/L) (pg/L) (mg/Kg) (ne/Kg) N/A N/A N/A

% Recovery Duplicate N/A N/A N/A
Relative Percent Difference (RPD) N/A N/A N/A
Control Limits (%alow-%high) 90-110 90-110 85-115

mg/l = milligrams per liter {(ppm)

mg/kg = milligrams per kilogram {(ppm)

% = percent

RPD = Relative Percentage Difference

RW - Reagent Water

LCSD = Laboratory Contrel Sample Duplicate
BSD = Blank Spike Duplicate

ng/l = micrograms per liter (ppb}

ug/kg = micrograms per kilogram (ppb)
< = less than

MS = Matrix Spike

MSD = Matrix Spike Duplicate

LCS = Laboratory Control Sample

BS = Blank Spike

pmhos/cm = micromhos/centimeter

Certes Environmental Laborateries
2209 Wisconsin Street, Suite 200 Dallas, Texas, 75229 - 972-620-7966 - 800-394-2872 - FAX 972-820-7963 - Emalil: certes @aol.com
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Results of Analyses - Laboratory Quality Control

File No.: 99-2749

Matrix Spike

Batch Number N0,-9999 N0,-91499 P-91799 OP-9999
Date Prepared 09/05/99 09/14/99 09/16/99 09/09/99
Date Analyzed - 09/09/99 09/14/99 09/17/99 09/09/99
Spiked Sample ID 2749-1 2738-16 2749-5 2738-16
Sample Measured Result <0.010 0.18 0.073 <0.050
Spike Level

(mg/L) (ng/L) (mg/Kg) (ug/Kg) 0.050 0.50 0.50 0.50
Spike Result

{mg/L) (ng/L) (meg/Kg) (ng/Kg) 0.048 0.60 0.66 045

% Recovery 96 84 117 90

Spike Duplicate Result

(mg/L) (pg/L} (mg/Kg) (ug/Kg) 0.046 0.62 0.67 0.44

% Recovery Duplicate 93 88 119 88
Relative Percent Difference (RPD) 3 5 2 2
Control Limits ($6low-%high) 75-125 75-125 75-125 75-125
Method Blank

(mg/L) (ng/L) (mg/Kg) (ng/Kg) <0.010 <0.10 <0.050 <0.050
Laboratery Control Sample

Spike Level

(mg/L) (ug/L) (mg/Kg} (ng/Kg) 0.050 0.50 0.50 0.50
Spike Result

(mg/L) (pg/L) (mg/Kg) (ng/Kg) 0.050 0.51 0.52 0.46

% Recovery 100 102 103 93

Spike Duplicate Result

{mg/L) (pg/L) (mg/Kg) (ng’Kg) N/A N/A N/A N/A

% Recovery Duplicate N/A N/A N/A N/A
Relative Percent Difference (RPD) N/A N/A N/A N/A
Control Limits (%low-%high) 90-110 90-110 90-110 90-110

mg/1 = milligrams per liter (ppm)

mg/kg = milligrams per kilogram (ppm)

% = percent

RPD = Relative Percentage Difference

RW - Reagent Water

LCSD = Laboratory Control Sample Duplicate
BSD = Blank Spike Duplicate

pg/l = micrograms per liter (ppb)

pg/kg = micrograms per kilogram {ppb)
< =less than

MS = Matrix Spike

MSD = Matrix Spike Duplicate

LES = Laboratory Control Sample

BS = Blank Spike

pmhos/cm = micromhos/centimeter

Certes Envircnmental Laboratories
2209 Wisconsin Street, Suite 200 Dallas, Texas, 75229 - 972-620-7966 - 800-394-2872 « FAX 972-620-7963 - Email: certes @aol.com
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Results of Analyses - Laboratory Quality Control

Laboratory Control Sample

_Batch Number 091699
Date Prepared 09/16/99
Date Analyzed 09/16/99
Spiked Sample ID 5401
% Recovery 104
% Recovery Duplicate 110
Relative Percent Difference (RPD) 6
Method Blank
(mg/L) (ug/L) (mg/Kg) (g/Kg) <0.10

File No.: 99-2749

pg/l = micrograms per liter (ppb)
pg/kg = micrograms per kilogram (ppb)

< = less than
MS = Matrix Spike

LCS = Laboratory Control Sample

BS = Blank Spike

% = percent

mg/l = milligrams per liter {ppm)
mg/kg = milligrams per kilogram (ppm)

RPD = Relative Percentage Difference
MSD = Matrix Spike Duplicate RW - Reagent Water

LCSD = Laboratory Control Sample Duplicate

BSD = Blank Spike Duplicate

umhos/cm = micromhos/centimeter

Certes Environmental Laboratories

2209 Wisconsin Street, Suite 200 Dallas, Texas, 75229 - 972-620-7966 - 800-394-2872 - FAX 972-620-7963 - Email: certes @aol.com
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STAR ANALYTICAL @

14500 Trinity Boulevard, Suite 106 « Fort Worth, Texas 76155

(817) 571-6800 » Metro (817) 540-6982 « FAX {817) 267-5431 Accar
Huther & Assoc. Project: Cypress Springs Sampied: 9/8/99
1445 MacArthur, Ste. 216 Project Number: none Received: 9/8/99
Carrollton, TX 75007 Project Manager: Bruce Huther Reported: 9/24/99 10:02

ANALYTICAL REPORT FOR SAMPLES:

Sample Description Laboratory Sample Number Sample Matrix Date Sampled
Ref 1 Mary King 9090260-01 Liquid 5/8/99
Ref 2 Dogwood 9090260-02 . Liquid 9/8/99
Site 1 Tall Tree 9090260-03 Liquid 9/8/99
Site 2 Crawfish Cove 9090260-04 Liquid 9/8/99
Site 3 Alligator Cove 9090260-05 Liquid 9/8/99
Site 4 El Dorado 9090260-06 Liquid 9/8/99
Big Cypress 9090260-07 Liquid 9'-/8;’99
N Creek 9090260-08 Liquid 9/8/99
Alligator Cove (Seaweed 2) 9090260-09 Soil 9/8/99

*** Please note samples were subcontracted to Talem, Inc. Samples were delivered directly to Talem by Huther & Associates.

Star Analytical, Inc. * The results in this report apply to the samples analyzed in accordance with the chain of cusiody document.

(mﬂ— This analytical report must be reproduced in its entirety.

Janice Ballinge?, Project Manager Y Page 1 of 3




STAR ANALYTICAL @

14500 Trinity Boulevard, Suite 106 « Fort Worth, Texas 76155

(817) 571-6800 » Metro (817) 540-6982 » FAX (817) 267-5431 Acche
Huther & Assoc. Project: C){press Springs Sampled: 9/8/9%
1445 MacArthur, Ste. 216 Project Number: none Received: 9/8/99
Carrollton, TX 75007 Project Manager: Bruce Huther Reported:  9/24/99 10:02
Conventional Chemistry Parameters
Star Analytical, Inc.
Batch Date Date Specific Reporting
Analyte Number  Prepared  Analyzed Method Limit Result Units Notes*
Fecal Coliforms 09v9405  9/8/99 9/8/99 SM9222D 1.0 30 cfu/100mL 1
Fecal Streptococcus " " " SM9230C 10.0 <10.0 "
Ref 2 Daogwood 9090260-02 Liquid
Fecal Coliferms 09v9405  9/8/99 9/8/99 SM9222D 1.0 100 cfu/100mL 1
Fecal Streptococcus " " " SMS$230C 10.0 <10.0 "
Fecal Coliforms 09V9405  9/8/99 9/8/99 SM9222D 1.0 100 cf/100mL 1
Fecal Streptococcus " " " SM9230C 10.0 <10.0 " .
Fecal Coliforms 09v9405  9/8/99 9/8/99 SM9222D 1.0 600 cfw/100mL 1
Fecal Streptococcus " ! " SM9230C 10.0 60.0 "
Site 3 Alligator Cove 9090260-05 Liquid :
Fecal Coliforms 09V9405  9/8/99 9/8/99 SM9222D 100 <100 cfu/100mL 1,2
Fecal Streptococcus " " " SM9230C 10.0 <10.0 "
Fecal Coliforms 09v9405  9/8/99 9/8/9% SM9222D 100 <100 cfu/100mL 1,2
Fecai Streptococcus " " " SM9230C 10.0 <10.0 "
Fecal Coliforms 09v9405  9/8/99 9/8/99 SM9222D 1.0 NR cfu/100mL 1,3
Fecal Streptococcus " " " SM9230C 100 4900 "
N Creek 9090260-08 Liguid
Fecal Coliforms 09V9405  9/8/99 9/8/99 SM9222D 1.0 >20000 cfw/100mL 1,2
Fecal Streptococcus ! " " SM9230C 100 5600 "
9090266-09 Soil
Fecal Coliforms 09Vv9405  9/8/99 9/8/99 SM9221B 200 <200 MPN/g 1
Fecal Streptococcus " " " SM9230B 1.0 <1.0 "

Star Analytical, Inc.

%ﬂ»——w—

1.8
4

Janice &ayinger, Project Manag

*Refer 1o end of report for text of notes and definitions.

Page 2 of 3




STAR ANALYTICAL @

14500 Trinity Boulevard, Suite 106 » Fort Worth, Texas 76155

(817) 571-6800 « Metro (817) 540-6982 » FAX (817) 267-5431 AcCcChe
Huther & Assoc. Project: Cypress Springs Sampled: 9/8/99
1445 MacArthur, Ste. 216 Project Number: none Received: 9/8/99
Carroliton, TX 75007 Project Manager: Bruce Huther Reported:  9/24/99 10:02

Notes and Definitions

# Nate

1 Analysis subcontracted to a non Sequoia network laboratory.

2 Confluent growth occurred during incubation, therefore Fecal colonies could not be distinguished.

3 Value could not be reported due to confluent growth occurred during incubation in both trays, therefore Fecal colonies

could not be distinguished.

DET Analyte DETECTED

ND Analyte NOT DETECTED at or above the reporting limit
NR Not Reported

dry Sample results reported on a dry weight basis

Recov. Recovery

RPD Relative Percent Difference

Star Analytical, Inc.

SR

Janice BalJinger, Project Mandger Page 3 of 3
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2208 Wisconsin Street, Suite 200

Ce r t e S Dallas, Texas 75229 :
. _ “en—— N

972-620-7966

. = L. ~ - 800-394-2872
cnviranmental iabargieriss, L.LE. 972-620-7963 FAX + Email: certes@aol.com

CERTES ENVIRONMENTAL LABORATORIES
ANALYTICAL REPORT

Certes File Number: 99-3384

Client Project I.D.:

Prepared for:

HUTHER & ASSOCIATES, INC.
1445 MacArthur Drive, Suite 216
Carrollton, TX 75007

Attention:
Bruce Huther

Report Date:
12/02/99
Included are the results of chemical analyses for the samples submitted to Certes Environmental

Laboratories, L.L.C., on 11/22/99. All analytical results met Quality Control requirements as set by the
industry accepted criteria. Please refer to the Laboratory Quality Control Results section of this report.

This report must be reproduced in its entirety.

Sincerely,
Certes Environmental Laboratories, L.L.C.

g ® St

Amy LaSalle
President

Analytical Chemistry Environmental Sciences Research Microbiology



Results of Analyses

CEL File No.: 99-3384

Report Date: 12/02/99

. Reporting  Date Date Analyzed
Result  Units Limit Prepared Analyzed Flag gy  Dilutio
Client Sample ID: GUTHRIE Sample Number: 99-3384-001
Date Sampled:  11/22/99 Sample Matrix:  Solid
Time Sampled: 10:00 Sampled By: BH
EPA 350.3M Ammonia 228 mg/Kg 5.0 12/01/99 12/01/99 DWT 1
EPA 354.1M Nitrite <0.1 mg/Kg 0.1 11/29/99 11/29/99 BWB 1
EPA 353.3 Nitrate <0.5 mg/Kg 0.5 11/29/99 11/30/99 BWB 1
EPA 365.2M Total Phosphorus 163 mg/Kg  25.0  11/23/9% 11/23/99 BWR 50
EPA 365.2 Orthophosphates 2.67 mg/Kg 0500 11/29/99 11/29/99 BWB 1
Client Sample ID: NORTH SHORE Sample Number: 99-3384-002
Date Sampled:  11/22/99 Sample Matrix:  Solid
Time Sampled: 10:00 Sampled By: BH
EPA 350.3M Ammonia 39.0 mg/Kg 5.0 12/01/99 12/01/99 DWT 1
EPA 354.1M Nitrite <0.1 mg/Kg 0.1 11/29/99  11/29/99 BWB 1
EPA 353.3 Nitrate 2.1 mg/Kg 0.5 11/29/99  11/30/99 BWB 1
EPA 365.2M Total Phosphorus 43.9 mg/Kg 5.0 11/23/99 11/23/99 BWB 10
EPA 365.2 Orthophosphates 0.754 mg/Kg 0500 11/29/99 11/29/99 BWB 1
Client Sample [D: KINGS COUNTRY Sample Number: 99-3384-003
Date Sampled:  11/22/99 Sample Matrix:  Solid
Time Sampled: 10:00 Sampled By: BH
EPA 350.3M Ammonia 24.3 mg/Kg 5.0  12/01/99 12/01/99 DWT 1
EPA 354.1M Nitrite <0.1 mg/Kg 0.1 11/29/99  11/29/99 BWB 1
EPA 353.3 Nitrate <0.5 mg/Kg 0.5  11/29/99 11/30/99 BWB 1
EPA 365.2M Total Phosphorus 63.1 mg/Kg 5.0  11/23/99 11/23/99 BWB 10
EPA 365.2 Orthophosphates 7.77 mg/Kg 0500 11/29/99 11/29/99 BWB 1
Client Sample ID: SNUG Sample Number: 99-3384-004
Date Sampled:  11/22/99 Sample Matrix:  Solid
Time Sampled:  10:00 Sampled By: BH
EPA 350.3M Ammonia 21.3 mg/Kg 5.0 12/01/99 12/01/99 DWT i
EPA 354.1M Nitrite <0.1 mg/Kg 0.1 11/29/99  11/29/99 BWB 1
EPA 3533 Nitrate 24 mg/Kg 05  11/29/99 11/30/99 BWB 1
EPA 365.2M Total Phosphorus 14.8 mg/Kg 50  11/23/99 11/23/99 BWB 10
EPA 3652 Orthophosphates 3.34 mg/Kg  0.500 11/29/99 11/29/99 BWB 1
Page 2 of 3

Certes Environmental Laboratories

2209 Wisconsin Street, Suite 200 Dallas, Texas, 75229 + 972-620-7966 - 800-394-2872 - FAX §72-620-7963 - Email: certes @aol.com

Analytical Chemistry

Environmental Sciences

Research

Microbiology



Index of Narrative Footnotes

D- Surrogate diluted out of range

M - Recoveries out of range due to matrix interferences inherent in sample
L, - Re-extraction was not possible due to limited sample amount

X - Laboratory contamination suspected

T - Sample prepared or analyzed out of hold time

N - Sample has presumptive compounds other than fuel products

1 - Sample was reported at a dilution with few or no reportable values as a result of matrix interference
Z - Dilution was required due to the dark color and thickness of the extract

P - Result 1s unconfirmed. The quantitative result from the primary column and secondary column did not agree
within 40%. The higher result was reported.

J - Value is a J-value and to be considered an estimate only.

E - Result is above the linear range of the instrument and is to be considered an estimate.

V - Insufficient sample was available for analysis as prescribed by the method. The lesser amount used for analysis
raised reporting limits accordingly.

Y - Benzo(B) and Benzo(K) Fluoranthene did not resolve. Value was reported as Benzo(B)fluoranthene

B - Analyte detected in the associated method blank.

!E{R - Sample being re-extracted due to failing surrogate or internal standard

Page 3 of 3

Certes Environmental Laboratories
2209 Wisconsin Street, Suite 200 Dallas, Texas, 75229 - 972-620-7966 - B00-394-2872 - FAX 972-620-7963 » Email: certes @aol.com

Analytical Chemistry Environmental Sciences Research Microbiology



Results of Analyses - Laboratory Quality Control

File No.: 99-3384

Matrix Spike

Batch Number NH;-120199 [ NO,-112999 | NO,-113099 | OP-1 12699 P-112399
Date Prepared 12/01/99 11/29/99 11/25/99 11/29/99 11/23/99
Date Analyzed 12/01/99 11/29/99 11/30/99 11/29/99 11/23/99
Spiked Sample ID 3393-01 3384-3.4 3393-3,4 3393.34 329141
Sample Measured Result 133 <1.00 8.38 250 20.2
Spike Level

{mg/L) (ng/L) (mg/Kg) (ng/Kg) 1000 10.0 50.0 250 5.00
Spike Result

(mg/L) (ng/L) (mg/Kg) (ng/Kg) 1080 9.30 52.4 536 N/A

% Recovery 95 93 88 114 N/A
Spike Duplicate Result

(mg/L) (pg/L) (mg/Kg) (ug/Kg) 1160 9.40 509 511 N/A

% Recovery Duplicate 103 94 85 102 N/A
Relative Percent Difference (RPD) 8 1 3 11 N/A
Control Limits (%low-%high) 75-125 75-125 75-125 75-125 75-125;
Method Blank :

(mg/L) (ng/L) (mg/Kg) (ng/Kg) <5.00 <1.00 <0.050 <0.500 <0.500
Laboratory Control Sample

Spike Level ) :

(mg/L) (pug/L) (mg/Kg) (ng/Kg) 50.0 1.00 5.00 5.00 5.00
Spike Result )

(mg/L) (pg/L) (mg/Kg) (rg/Kg) 52.6 1.02 4.56 5.30 5.60

% Recavery 105 102 91 105 113
Spike Duplicate Result

(mg/L) (ng/L) {(mg/Kg) (ng/Kg) N/A N/A N/A N/A 5.20

% Recovery Duplicate N/A N/A N/A N/A 105
Relative Percent Difference (RPD) N/A N/A N/A N/A 7
Control Limits (%low-%high) 85-115 90-110 90-110 90-110 75-125

pg/l = micrograms per liter {ppb)

ug/kg = micrograms per kilogram (ppb)

< = less than
MS = Matrix Spike
MSD = Matrix Spike Duplicate

mg/l = milligrams per liter (ppm)
mg/kg = milligrams per kilogram (ppm)

% = percent

RPD = Relative Percentage Difference
RW - Reagent Water

LCS = Laboratory Control Sample
BS = Blank Spike
pmhos/cm = micromhos/centimeter

LCSD = Laboratory Control Sample Duplicate
BSD = Blank Spike Duplicate

Certes Environmental Laboratories
2209 Wisconsin Street, Suite 200 Dallas, Texas, 75229 - 972-620-7966 « 800-394-2872 « FAX 972-620-7963 « Email: certes @aol.com

Analytical Chemistry Environmental Sciences Research Microbiology
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STAR ANALYTICAL

14500 Trinity Boulevard, Suite 106 » Fort Worth, Texas 76155
(817) 571-6800 « Metro (817) 540-6982 « FAX (817) 267-5431

’

Huther & Assoc. Project: Cypress Springs Sampled: 11/18/99
1445 MacArthur, Ste. 216 Project Number: none Received: 11/18/99
Carrollton, TX 75007 Project Manager: Bruce Huther Reported: 12/3/99 14:22

‘ANALYTICAL REPORT FOR SAMPLES:

Sample Description Laboratory Sample Number Sample Matrix Date Sampled
Northshore 9110219-01 Solid 11/18/99
Snug 9110219-02 Solid 11/18/99
Kings Country 9110215-03 Solid 11/18/99
Guthrie 9110219-04 Solid 11/18/99

StapAnalyrisal, In The results in this report apply fo the samples analyzed in accordance with the chain of custody document.
()3 This analytical report must be reproduced in its entirely.

Janice Balkingk\ryProject Manager Page 1 of 3



STAR ANALYTICAL

14500 Trinity Boulevard, Suite 106 « Fort Worth, Texas 76155

&

(817) 571-6800 » Metro (817) 540-6982 « FAX (817) 267-5431 Accar
Huther & Assoc. Project: Cypress Springs Sampled: 11/18/99
1445 MacArthur, Ste. 216 Project Number: none Received: 11/18/99
Carrollton, TX 75007 Project Manager: Bruce Huther Reported:  12/3/99 14:22
Conventional Chemistry Parameters
Star Analytical, Inc.
Batch Date Date Specific Reporting
Analyte Number  Prepared  Analyzed Method Limit Result Units Notes*
Northshore 9110219-01 Salid
Fecal Coliforms 12v9051  11/22/99  11/22/99  SM9221E 20.0 <20.0 MPN/100gm 1
Fecal Streptoccocus " " " SM9230C 1.00 <1.00 CFU/50gm
Snug 9110219-02 Solid
Fecal Coliforms 12V9051  11/22/89  11/22/99  SM9221E 20.0 <20.0 MPN/100gm 1
Fecal Streptoccocus " " " SM9230C 1.00 <1.00 CFU/50gm
Kings C 9110219-03 Solid
Fecal Coliforms 12v9051 11722199  11/22/99  SM9221E 20.0 <20.0 MPN/100gm 1
Fecal Streptoccocus " " " SM9230C 1.00 <1.00 CFU/50gm
Guthri 9110219-04 Solid
Fecal Coliforms 12v9051  11/22/99  11/22/99  SMS$221E 20.0 <20.0 MPN/100gm 1
Fecal Streptoccocus " " " SM9230C 1.00 <1.00 CFU/50gm

Star Analytical, Inc.

S

Janice Bal]'ng r, Project Manager

O

*Refer to end of report for text of notes and definitions.

Page 2 of 3



STAR ANALYTICAL i

14500 Trinity Boulevard, Suite 106 « Fort Worth, Texas 76155

(817) 571-6800 » Metro (817) 540-6982 » FAX {817) 267-5431 Accar
Huther & Assoc. Project: Cypress Springs Sampled: 11/18/99
1445 MacArthur, Ste. 216 Project Number: none Received: 11/18/99
Carrollton, TX 75007 Froject Manager: Bruce Huther Reported:  12/3/99 14:22

Notes and Definitions

# Note

1 Analysis subcontracted to a non Sequoia network laboratory.

DET Analyte DETECTED

ND Analyte NOT DETECTED at or above the reporting limit
NR Not Reported

dry Sample results reported on a dry weight basis

Recov. Recovery

RPD Relative Percent Difference

Star Analytical, Inc.

QASLeSr

Janice BaNjngkr, Project Manager 0 Page 3 of 3
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APPENDIX E
Creation Act, FCWD

Creative Act, Franklin County Water District, Chapter 719, H.B. No. 1161
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CREATIVE ACT
FRANKLIN COUNTY WATER DISTRICT
CHAPTER 719

H.B.NO. 1161

An Act creating and establishing a conservation and reclamation district under
Article X VI, Section 59, of the Constitution of Texas, comprising all the territory
contained within the boundaries of Franklin County, Texas, to be known as "Franklin
County Water District"; constituting the same a governmental agency and body politic
and corporate and a political subdivision of the State; defining the boundaries thereof and
finding that all land and property therein will be benefited and no exclusion hearing shall
be held, and that no clcction shall be necessary to confirm the organization of the District
nor shall hearings be held on a plan of taxation but the ad valorem plan shall be used;
prescribing the rights, powers, privileges and duties of said District and Incorporating the
General Law pertaining 1o water control and improvement districts not in conflict or
inconsistent with the provisions of this Act; praviding for a Board of Directors, their
terms, the filling of vacancies, the election of successors, and prescribing the duties and
qualifications for such Directors and related matters; providing for the awarding of
certain contracts; prescribing the purposc for which bonds may be issued : the methods of
securing the payment and the procedure for the issuance of such bonds ; requiring all
bonds payable in whole or in part from taxes, except refunding bonds, to be approved by
the resident qualified property taxpaying voters whose property has been duly rendered
for taxation and providing terms and conditions for the issuance of bonds and the sale
thereof ; providing for approval by the Texas Water Commission of plans and
specifications of projects to be financed by the sale of bonds ; prescribing the manner in
which such elections shall be called, held and notice thereof given; exempting the
District's bonds from taxation; providing that the District shall have the power to fix rates
and charges for services furnished; providing for a District depository and its selection;
making applicable to the District Title 52, Revised Civil Statutes of Texas, as amended,
relating to eminent domain and providing that the cost of relocation, raising, re-routing,
or changing the grade or altering the construction of any highway, railread, electric
transmission line or telegraph properties and facilities or pipelines shall be borne by
District ; enacting provisions relating to contracts with a City and providing that the
District may acquire water rights under certain terms and conditions ; providing that
bonds of the District shall be authorized investments in certain instances and shall be
eligible to secure the deposit of certain funds ; declaring the District essential; making
certain findings relating to the publication of notice of intention to apply for the passage
of this act ; enacting provisions incident and relating to the subject ; providing a savings
clause ; and declaring an emergency.

Be it enacted by the Legislature of the State of Texas:



FCWD @oos

District created

Section 1. Pursuant to, as expressly authorized by Section 59, Article XVI of the
Constitution of the State of Texas, and in addition to all other districts into which the
State has been divided heretofore, there is hereby created a conservation and reclamation
district to be known as "Franklin County Water District” (hereinafier referred 1o as the
"District"), which shall be recognized to be 2 governmental agency, a body politic and
corporate, and a political subdivision of this State. The area of the District shall consist
of all of the County of Franklin, State of Texas, and the boundaries of said District shall
be identical with the boundaries of said County.

No confirmation election, hearing on exclusion of land or plan of taxation
necessary.

Sec. 2. It is being hereby found and determined that all of the land included
within the boundaries of the District will be benefited and that the District is created to
serve a public use and benefit, it shall not be necessary for the Board of Directors to call a
confirmation election or to hold a hearing on the exclusion of lands or a hearing on the
adoption of a plan of taxation, but the ad valorem plan of taxation shall be used by the
District.

Ggverning body of the district

Sec. 3. (a) All powers of the District shall be exercised by a Board of five (5)
Directors, Each Director shall serve a term of office as herein provided, and thereafter
until his successor shall be elected or appointed and qualified. No person shall be a
Director unless he is at least twenty-one years of age, resides in and owns land in the
territorial limits of the District. Said Directors shall subscribe to the Constitutional Qath
of office and each shall give bond in the amount of Five Thousand Dollars ($5,000.00)
for the faithful performance of his duties, the cost of which shall be paid by the District.

(b) Immediately after this Act becomes effective, the following named persons
{(all at least twenty-one years of age and residing and being owners of land within said
District) shall be the Directors of said District, and shall constitute the Board of Directors
of said District :
W. C. Newsome

Horris Morris

A.J. Laws

D. O. Aldridge

Landon Ramsay
If any of the aforementioned persons shall become incapacitated or otherwise not be
qualified to assume his duties under this Act, the remaining Directors shall appoint his
successor. Succeeding Directors shall be elected or appointed as hereinafter provided.

(c) The first two (2) named Directors in Section 3 (b) , above, shall serve until
the first Tucsday in April, 1966, and thereafter until their successors have been declared
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elected and qualified, and the following three (3) named Directors shall serve until the
first Tuesday in April, 1967, and thereafter until their successors have been declared
elected and qualified. Regular elections for Directors shall be held on the first Tuesday in
April of each year beginning in 1966. Two (2) Directors shall be elected in cach even-
numbered year and three (3) in each odd- numbered year. Notice of the election shall be
published in accordance with the General Law applicable to water control and
improvement districts, The election order shall state the time, the place or places and
purpose of the election, and the Board of Directors shall appotnt a presiding judge who
shall appoint one (1) assistant judge and at least two (2) clerks to assist in holding such
election. Only qualified electors residing in the District shall be entitled to vote at said
clection. The candidates receiving the highest number of votes shall be declared elected.
Returns of the clection shall be made to and canvassed by the Board of Directors of said
District, which shall enter its order declaring the results of the election.

(d) Any candidate for Director desiring to have his name printed on the ballot
may do so by a petition so requesting signed by not less than ten (10) residents of the
District who are qualified to vote at the election. Such petition shall be presented to the
Secretary of the Board of Directors not less than ten (10) full days prior to the date of the
election.

(¢) Any vacancies occurring in the Board of Directors shail be filled for the
unexpired term by majority vote of the remaining Directors.

(0) The Directors shall receive such fees for attending Board meetings as may
be established by unanimous vote of the Board, but not to exceed Ten Dollars (310) for
cach mecting and not more than Twenty Dollars ($20) for all meetings held in any one
calendar month. Said Directors shall also be entitled to receive reimbursement for actual
expenses incurred in attending to District business, provided that such €Xpenses arc
approved by the Board.

(g) The Board of Directors of the District shall elect from its number a
President and a Vice President, and such other officers as in the judgment of the Board
are necessary. The President shall be the chief execulive officer, and the presiding officer
of the Board, and shall have the same right to vote as any other Director. The Vice
President shall perform all duties and exercise all power conferred by this Act upon the
President when the President is absent or fails to or declines 1o act. The Board shall also
appoint a Secretary, who may or may not be a member of the Board. Three (3) members
of the Board shall constitute a quorum for the transaction of all business and a favorable
vote of a majority of a quorum present shall be suflficient for the enactment of all
measures. The Directors shall hold regular meetings at least once a month at such time
and place as is fixed by resolution or bylaws of the Board. The President or any two (2)
members may call such special meetings as may be necessary in the administration of the
District’s business provided that at least five (5) days prior to the meeting date the
Secretary shall have mailed notice to each members, and notice of special mectings may
be waived in writing by any Director.
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(h) The Directors shall carefully keep and preserve a true and full account of all
their meetings and proceedings, and preserve their minutes, contracts, records, notices,
accounts, receipts and records of all kinds. The same shall be the property of the District
and subject to public inspection. A regular office shall be established and maintained
within the District for the conduct of its business. All records and accounts shall conform
to approved methods of bookkeeping. The Board shall cause to be made and completed
annually, as soon as practicable after the expiration of each calendar year, an audit of the
books of account and financial records of the District for such calendar year, such audit to
be made by an individual public accountant or firm of public accountants. The report on
said audit shall be submitted at the first regular meeting of the Board of Directors
thercafter. One copy of said report shall be filed with the office of the District, one with
the depository of the District, and one in the office of the auditor, all of which shall be
open to public inspection. Additional copies of said report shall be filed with any State or
governmental agencies as may be required by law.

District powers

Sec. 4. The District herein created shall have and possess and is hereby vested
with all rights, powers and privileges conferred by the General Laws of this State now in
force and effect or hereafter enacted applicable to water control and improvement
districts created under the authority of Article XVI, Section 59, of the Texas Constitution,
but to the extent that said General Laws may be inconsistent or in conflict herewith, the
provisions of this Act shall prevail. It is further the intention of the Legislature that the
District herein created shall have all the power and authority necessary to fully qualify
and gain the benefits of any and all laws which are in any wise helpful in carrying out the
purposes for which the District is created and the provisions of all such laws of which the
District may lawfully avail itself are hereby adopted by this reference and made
applicable to the District.

Without limiling the generality of the foregoing, the District shall and is hercby
empowered to exercise the following powers, privileges and functions;

(1) To control, store, preserve and distribute its waters and flood waters, the
waters of its rivers and streams, for all useful purposes and to accomplish these ends by
all practicable means including the construction, maintenance, and operation of all
appropriate improvements, plants, works and facilities, the acquisition of water rights and
all other propertics, lands, tenements, easements and all other rights necessary to the
purpose of the organization of the District.

(2) To process and store such waters and distribute same for municipal, domestic,
irrigation and industrial purposes, subject to the requirements of Chapter 1, Title 128,
Revised Civil Statutes of Texas, 1925, as amended.

(3) To dispose of property or rights therein when the same are no longer needed
for the purposes for which the District is created or to lease same for purposes which will
not interfere with the use of the property of the District.

@oos
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’ {4) To cooperate with and contract with the State of Texas, the United States of
America, or with any of their departments or agencies now existing, or which may
hereafter be created, to carry out any of the powers or to further any of the purposes of
the District and, for such purposes, to receive grants, loans or advancements therefrom.

(5) To make or cause to be made surveys and engineering investigations for the
information of the District to facilitate the accomplishment of its purposes and to employ
a general manager, attorneys, accountants, engineers, financial experts, or other technical
or non-technical employees or assistants; further to fix the amount and manner of their
compensation and to provide for the payment of all expenditures deemed essential to the
proper operation and maintenance of the District and its affairs.

(6) To exercise all functions lo permit the accomplishment of its purposes
including the acquisition within or without said District of land, easements, and rights-of
way and any other character of property incident to, or necessary in carrying out the
purposes and work of the District by way of gift, device, purchase, leasehold or
condemnation. The right of eminent domain is hereby expressly conferred on said
District and the procedure with reference to condemnation, the assessment of and
cstimating of damages, payment, appeal, the entering upon the property pending appeal
and other procedures prescribed in Title 52 of the Revised Civil Statutes of Texas, 1925,
as heretofore or hereafter amended, shall apply to said District. In the event the District,
in the exercise of the power of eminent domain or power of relocation, or any other
power granted hereunder makes necessary the taking of any property or the relocation,
raising, re-routing or changing the grade, or altering the construction of any highway,
railroad, electric transmission line, telephone or telegraph properties and facilities, or
pipeline, all such necessary taking, relocation, raising, re-routing, changing of grade or
alteration of construction shall be accomplished at the expense of the District. Itis
provided, however, that the expense of the District shall be strictly confined to that
amount which is equal to the actual cost of the property taken or work required without
enhancement thereof and after deducting the net salvage value which may be derived
from any property taken.

(7) Te do any and all other acts or things necessary or proper to carry into effect
the purpose for which the District is created and organized.

Awarding construction or purchase contracts

Sec. 5. Any construction contract or contracts for the purchase of materials,
equipment or supplies requiring an expenditure of more than Two Thousand Dollars
($2,000) shall be made to the lowest and best bidder after publication of a notice to
bidders once a week for two (2) weeks before awarding the contract. Such notice shall be
sufficient if it states the time and place when and where the bids will be opened, the
general nature of the work lo be done, or the material, equipment or supplies to be
purchased, and shall state where and the terms upon which copies of the plans and
specifications may be obtained. The publication shall be in a newspaper published in
Franklin County and designated by the Board of Directors.

@icos
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May jssue bonds

Sec. 6. (a) For the purpose of providing funds for purchasing or otherwise
providing works, plants, facilities or appliances necessary to the accomplishment of the
purposes authorized by this Act, and for the purpose of carrying out any other power or
authority conferred by this Act, the District is hereby empowered to borrow money and
issue its negotiable bonds to be payable from ad valorem taxes or revenues or both taxes
and revenues of the District, as are pledged by resolution of the Board of Directors.
Pending the issuance of definitive bonds, the Board may authorize the delivery of
negotiable interim bonds or notes eligible for exchange or substitution by use of
definitive bonds. Such bonds shall be jssued in the name of the District, signed by the
President, attested by the Secretary, and shall bear the seal of the District. It is provided,
however, that the signatures of the President or Secretary, or of both, may be printed or
lithographed on the bonds authorized by the Board of Directors and that the seal of the
District may be impressed on the bonds or may be printed or lithographed thereon, if so
authorized. The bonds shall mature serially or otherwise, in not to exceed forty (40)
years and may be sold at a price and urler terms as determined by the Board of Directors
to be the most advantageous reasonably obtainable, provided that the interest cost to the
District, calculated by the use of standard bond interest tables, currently in use by
insurance companies and investment houses, does not exceed six per cent (6%) per
annum, and within the discretion of the Board may be made callable prior to maturity at
such titnes and prices as may be prescribed in the resolution authorizing the bonds, and
may be made registrable as to principal or as to both principal and interest.

(b) Bonds may‘bc issued in one or more than one series, and from time to time, as
required for carrying out the purposes of this Act

(c) The bonds may be secured by a pledge of all or part of the net revenues of the
Dislrict, or by (he net revenues of any one or more contracts (heretofore or therealler
made or other revenues and income specified by the resolution of the Board of Directors
or in the trust indenture. Any such pledge may reserve the right, under conditions therein
specified, to issue additional bonds which would be on a parity with or subordinate to the
bonds then being issued. The termn "net revenues" as used in this Section shall mean the
gross revenues of the District after deduction of the amount necessary to pay the
reasonable cost of maintaining and operating the District and its properties.

(d) Where bonds are issued, payable wholly or partially from ad valorem taxes, it
shall be the duty of the Board of Directors to levy, assess and cause to be collected a tax
sufficient to pay the bonds and the interest thereon as such bonds and interest become

-due, and in levying such tax shall take into consideration reasonable delinquencies and
costs of collection. In the case of bonds payable partially from ad valorem taxes, the rate
of the tax for any year may be fixed after giving consideration to the money reasonably to
be received from the pledged revenues available for payment of principal and interest and
to the extent and in the manner permitted by the resolution authorizing the issuance of the
bonds.
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(e) Where bonds payable wholly from revenues are issued, it shall be the duty of
the Board of Dircctors to fix, establish and from time to time as necessary revise the rates
of compensation for the sale of water and other services furnished, supplied and rendered
by the District and collect same in amounts sufficient 1o pay the expenses of operating
and maintaining the facilities of the District and to pay the bonds as they mature and the
interest as it accrues, and to maintain the reserve and other funds as provided in the
resolution authorizing the bonds. Where bonds payable partially from revenues are
issued, it shall be the duty of the Board to fix, establish and from time to time as
necessary revise the rates of compensation for the sale of water and other services
furnished, supplied and rendered by the District and to collect same in amounts sufficient
to assure compliance with the resolution authorizing the bonds.

(f) From the proceeds of the sale of bonds, the District may sct aside an amount
for the payment of interest expected to accrue during construction and a reserve interest
and sinking fund, and such provision may be made in the resolution authorizing the
bonds. Procecds from the sale of bonds may also be used for the payment of all expenses
necessarily incurred in accomplishing the purpose for which the District is created,
including expenses of its organization, engineering investigations and of the issuance and
sale of the bonds. The proceeds from the sale of the bonds may be placed on time deposit
with the District's depository bank or may be temporarily invested in direct obligations of
the United States Government maluring in not more than one (1) year form the date of
investment.

(2) In the event of a default or a threatened defaul in the payment of principal of
or interest on bonds payable wholly or partially from revenue. , any court of competent
jurisdiction may, upon petition of the holders of the outstanding bonds, appoint a receiver
with authority to collect and receive all income of the District except taxes, employ and
discharge agents and employees of the District, take charge of funds on hand (except
funds received from taxes unless commingled) and manage the proprietary affairs of the
District without consent or hindrance by the Directors. Such receiver may also be
authorized to sell or make contracts for the sale of water or other services furnished by
the District or renew such contracts with the approval of the court appointing him. The
cowrt may vest the receiver with such other powers and dutices as the courl may find
necessary for the protection of the holders of the bonds. The resolution authorizing the
issuance of the bonds or the trust indenture securing them may limit or qualify the rights
of less than all of the outstanding bonds payable from the same source to institute or
prosecute any litigation affecting the District's property or income.

(h) The provisions of Section 139, Chapter 25, General Laws, Acts of the 39th
Legislature, Regular Session, 1925, as amended, relating to Texas Water Commission
approval of plans and specifications for projects to be financed by the sale of bonds,
apply to the sale of bonds under this Act.

Refunding bonds authorized




V5iAUss 0

SYE luiar FAX 9uU3337433% oW foog

Sec. 7. The District is authorized to issue refunding bonds for the purpose of
refunding any of the outstanding bonds authorized by this Act and the interest thereon.
Such refunding bonds may be issued to refund more than one (1) series of outstanding
bonds and combine the pledges for the outstanding bonds for the security of the refunding
bonds, and may be secured by other or additional revenues and mortgage liens. The
provisions of this law with reference to the issuance by the District of other bonds, their
security, and their approval by the Attorney General and the remedies of the holders shall
be applicabie to refunding bonds. Refunding bonds shall be registered by the
Comptroller of Public Accounts of the State of Texas upon surrender and cancellation of
the bonds to be refunded, but in lieu thereof, the resolution authorizing their issuance may
provide that they shall be sold and the proceeds thereof deposited in the bank where the
original bonds were payable, in which case the refunding bonds may be issued in an
amount sufficient to pay the principal of and interest on the original bonds to their
effective option date or maturity date: and the Comptroller shall register them without
concurrent surrender and cancellation of the original bonds.

Provisions for trust indepture as to bonds securcd partially
by revenues

Sec. 8. Any bonds {including revenue bonds) authorized by this Act, not payable
wholly from ad valorem taxes, may be additionally secured by a trust indenture under
which the trustee may be a bank having trust powers, situated either within or without the
State of Texas. Such bonds, within the discretion of the Board of Directors, may be
additionally secured by a deed of trust or mortgage lien upon physical properties of the
Tistrict and all franchises, easements, water rights and appropriation permils, leases and
contracts and all rights appurtenant to such properties, vesting in the trustee power to sell
the properties for payment of the indebtedness, power to operate the properties and all
other powers and authority for the further security of the bonds. Such trust indenture,
regardless of the existence of the deed of trust or mortgage lien on the properties, may
contain any provisions prescribed by the Board of Directors for the security of the bonds
and the preservation of the trust estate, and may make provision for amendment or
modification thereof and the issuance of bonds to replace lost or mutilated bonds, and
may condition the right to expend District money or sell District property upon approval
of a registered professional engineer selected as provided therein, and may make
provision for the investment of funds of the District. Any purchaser under a sale under
the deed of trust lien, where one is given, shall be the absolute owner of the properties,
facilities and rights so purchased and shall have the right to maintain and operate the
same.

Bond elections

Sec. 9. (2) No bonds payable wholly or partially from ad valorem taxes (except
refunding bonds) shall be issued unless authorized at an clection at which only the
qualificd voters, whe reside in the District and own taxable property therein and have
duly rendered the same for taxation, are permitted to vote, unless a majority of such votes
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cast is in favor of the issuance of the bonds. Bonds not payable wholly or partially from
2d valorem taxes may be issued without an election.

(b) Such bond elections may be called by the Board of Directors without a
petition. The resolution calling the election shall specify the time and place or places of
holding the same, the purpose for which the bonds are to be issued, the maximum amount
thereof, the maximum interest rate, the maximum maturity thereof, the form of the ballot,
and the presiding judge for each voting place. The presiding judge serving at each voting
place shall appoint one (1) assistant judge and at least two (2) clerks to assist in holding
such election. Notice of clection for the issuance of bonds shall be given by publication
of a substantial copy of the resolution calling the election in a newspaper of general
circulation in the District once each week for at least four (4) conscecutive weeks, the first
publication to appear not less than twenty-cight (28) days prior to the date assigned for
the election. The returns of the election shall be made to and canvassed by the Board of
Directors of the District. Except as herein otherwise provided, the General Laws relating
to elections shall be applicable. In the event a bond issue clection fails, another bond
election shall not be called for a period of six (6) months.

Bonds to be approved by the Attorney G Texas

Sec. 10. After any bonds (including refunding bonds) are authorized by the
District, such bonds and the record relating to their issuance shall be submitted to the
Attorney General for his examination as to the validity thereof. Where such bonds recite
that they are secured by a pledge of the proceeds of a contract theretofore made between
the District and any city or other governmental agency, authority or district, a copy of
such contract and the proceedings of the city or other governmental agency, authority or
district authorizing such contract shall also be submitted to the Attomey General . If such
bonds have been authorized and if such contracts have been made in accordance with the
Constitution and laws of the State of Texas, he shall approve the bonds and such
contracts and the bonds shall then be registered by the Comptroller of Public Accounts.
Thereafter the bonds, and the contracts, if any, shall be valid and binding and shall be
incontestable for any cause.

Taxes and tax elections guthonized

Sec. 11. The Board of Directors may, upon a favorable majority vote of the
qualified property taxpaying voters of the District, voting at an election held for the
purpose within the boundaries of such District, levy, assess and collect annual taxes to
provide funds necessary to construct or acquire, maintain and operate works, plants and
facilities deemed essential or beneficial to the District and its purposes, and also when so
authorized may levy, assess and collect annual taxes to provide funds adequate to defray
the cost of the maintenance, operation and administration of the District. Elections for
the levy of such taxes shall be ordered by the Board of Directors and notice thereof shall
be given and same shall be held and conducted and the results thereof determined in the
manner provided herein with relation to elections for the authorization of bonds. All
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taxes levied by the District for any purpose shall constitute a lien on the property against
which levied and limitation shall not bar the enforcement or collection thereof. In calling
an election for taxes under this Section 11, the Board of Directors shall specify the
maximum rate of tax which is sought to be levied and no tax in excess of that amount
may be levied without submitting the question of the increased rate of taxation at an
clection as provided.

Bonds eligible for investment and to secure deposits

Sec. 12. All bonds of the District shall be and are hereby declared to be legal and
authorized investments for banks, savings banks, trust companies, building and loan
associalions, savings and loan associations, insurance companies, fiduciaries, trustees,
and sinking funds of cities, towns and villages, counties, school districts, or other
political subdivisions of the State of Texas, and for all public funds of the State of Texas
or its agencies, including the State Permanent School Fund. Such bonds shall be eligible
to secure deposit of any and all public funds of the State of Texas, and any and all puhblic
funds of cities, towns, villages, counties, school districts, or other political subdivisions
or corporations of the State of Texas; and such bonds shall be lawful and sufficient
security for said deposits to the extent of their value, when accompanied by all unmatured
coupons appurtenant thereto.

District depository

Sec. 13. The Board of Directors shall designate one or more banks within the
District to serve as depository for the funds of the District. All funds of the District shall
be deposited in such depository bank or banks except that sufficient funds shall be
remitted to the bank or banks of payment of principal of and interest on the outstanding
bonds of the District and in time that such may be received by the said bank or banks of
payment on or prior to the date of the maturity of such principal and interest so to be
paid. To the extent that funds in the depository bank or banks are not insured by the
Federa! Deposit Insurance Corporation, they shall be secured in the manner provided by
law for the security of county funds. Membership on the Board of Directors of an officer
or director of a bank shall not disqualify such bank from being designated as depository.

District and bonds exempt from taxation

Sec. 14. The accomplishment of the purposes stated in this Act being for the
benefit of the people of this State and for the improvement of their properties and the
industries, the District in carrying out the purposes of this Act will be performing an
essential public function under the Constitution and shall not be required to pay any tax
or assessment on the project or any part hereof, and the bonds issued hereunder and their
transfer and the income therefrom, including the profits made on the sale thereof, shall at
all times be free from taxation within this State.

District authorized to enter into water supply contracts

Fagiig!
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Sec. 15. The District is authorized to enter into contracts with cities and others
for supplying water services to them. The District may also contract with any city for the
rental or leasing, or for the operation of such city's water production, water supply, water
filtration, or purification and water supply facilities. Any such contract may be upon
such terms, for such consideration and for such time as the parties may agree and it may
provide that it shall continue in effect until bonds specified therein and any refunding
bonds issued in lieu of such bonds are paid.

District cmpowered to acquire storage capacity in reservoirs

Sec. 16. The District is hereby empowered to lease or acquire rights in and to
storage and storage capacity in any reservoir constructed or to be constructed by any
persons, firm, corporation or public agency, or from the United States Government or any
of its agencies. The District is also empowered to purchase or make contracts for the
purchase of water or a water supply from any person or fim, corporation, or public
agency, of from the United States Government or from any of its agencies.

District declared essential

Sec. 17. The Legislature hereby declares that the enactment hereof is in
fulfillment of a duty conferred upon it by Section 59 of Article XVI of the Constitution of
the State of Texas wherein it is required to pass such Jaws as may be appropriate in the
preservation and conservation of the natural resources of the State; that the District herein
created is essential to the accomplishment of such purposes and that this Act therefore
operates on a subject in which the State and the public at large are interested. All the
terms and provisions of this Act are to be liberally construed to effectuate the purposes
herein set forth.

Savings clause

Sec. 18. Nothing in this Act shall be construed to violate any provisions of the
Federal or State Constitutions and all acts done hereunder shall be done in such manner
as may conform thereto whether herein expressly provided or not. Where any procedure
hereunder may be held by any court te be violative of either of such Constitutions, the
District shall have the power by resolution to provide an alternative procedure
conformable to such Constitutions. If any provision of the Act shall be invalid, such fact
shall not affect the creation of the District or the validity of any other provision of this
Act, and the Legislature hereby declares that it would have created the District and
enacted the valid provisions of this Act notwithstanding the invalidity of any other
provision or provisions hereof.

Proper notice published and given

Sec. 19. It is hereby found and determined that in conformity with Article XVI,
Section 59, of the Constitution of Texas (as amended in 1964) notice of the intention to
introduce this bill setting forth the general substance of this contemplated bill and law has
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been published at least thirty (30) days and not more than ninety (90) days prior to the
introduction of this bill in the Legislature in a newspaper or newspapers having general
circulation in Franklin County and by delivering a copy of such notice and such bill to the
Govemor, who has submitted such notice and bill to the Texas Water Commission, which
has filed its recommendations as to such bil! with the Governor, Lieutenant Governor and
Speaker of the House of Representatives within thirty (30) days from date potice was
received by the Texas Water Commission. The evidence of the foregoing was exhibited
in the Legislature before the passage of this Act. The time, form and manner of giving
said notices and the performance of said acts as required by the Constitution are hereby
found to be sufficient to comply with the Constitution and such notices and all acts in
relation thereto are herehy approved and ratified.

Emergency measure

Sec. 20. The public importance of the purposes herein contemplated; the fact that
material benefits and improvements will result to the territory embraced within the
District by the enactment hereof; and the public importance to the State in expediting the
development of conservation projects and facilities within said Distric! create an
emergency and an imperative public necessity that the Constitutional Rule requiring that
bills be read on three separate days in each House be suspended, and said Rule is hereby
suspended, and this Act shall take effect from and after its passage, and it is so enacted.

Passed by the House on May 20, 1965; Yeas 145, Nays 2;
Passed by the Senate on May 26, 1965; Yeas 31, Nays 0.
Approved June 19, 1965.

Effective Junc 19, 1965.
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Franklin County Water District, Water Conservation and Drought Contingency Plan, December
1996.

Regional Wastewater Plan, Franklin County Water District, Franklin County, Texas, 24 x 36
map
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Franklin County Water District
WATER CONSERVATION
AND
DROUGHT CONTINGENCY PLAN

L GENERAL INFORMATION

A,

Purpose

A water conservation and drought contingency plan is required of the
Franklin County Water District (the District) by the Texas Natural
Resource Conservation Commission (TNRCC). This plan is necessary in
order to revise the allocation of the District's water rights in Lake Cypress
Springs. This document provides a specific conservation and drought
contingency plan that meets the TNRCC's requirements for wholesale
water suppliers.

Background Information

The District is a conservation and reclamation district and a political
subdivision of the State of Texas. It encompasses all of Franklin County
(a vicinity map showing the District’s location is included as Figure 1 in the
Appendix). It was created to develop Lake Cypress Springs and to
administer the water stored therein, recreational uses of the reservoir, and
certain lands adjacent to the reservoir. Today, it acts as a wholesale water
supplier, which owns and operates the Lake and its adjacent land.

Lake Cypress Springs is a spring fed reservoir located on Cypress Creek.
The reservoir and dam were completed in February of 1971. The
Reservoir has a service capacity of 72,800 acre-feet over an area of 3,400
acres at an elevation of 378 feet above mean sea level (M.S.L.). It has an
emergency capacity of 100,400 acre-feet over an area of 4,500 acres at an
elevation of 385 feet above M.S.L.

At present, the District is authorized to divert and use a maximum of
15,300 acre-feet per year as a raw water supply. This volume of water is
currently designated for the following purposes:

Municipal 9,300 acre-feet
Industrial 5,940 acre-feet
Irrigation 60 acre-feet

TOTAL 15,300 acre-feet
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Water is withdrawn from the lake for these purposes through five raw
water intake structures located on the lake. These structures are owned
and maintained by the District’s individua! customers, and pictures of these
structures are included as Exhibit I in the Appendix.

The District has the following four customers: City of Mount Vernon, City
of Winnsboro, Cypress Springs W.S.C. (formerly South Franklin W.S.C),
and M&W Recreational Facility. Each customer has executed a Water
Purchase Contract with the District. Included in the Appendix as Exhibit II
A-D are copies of each contract.

Service Area and Customer Data

The District is a raw water supplier only, it does not supply treated water.
However, it does own and operate lands adjacent to the Lake. The
residents have long term (99-year) leases and pay the District annually.
Though the District does not supply these residents water, it does inspect
and issue permits for any construction on these properties as well as ,
operate and maintain the amenities (parks, campgrounds, boat ramps, etc.)
surrounding the lake. The District has direct contact with these residents
and visitors to the lake (through billing, permitting, rentals, etc.) which can
allow them to influence water conservation.

In addition, the District can encourage water conservation within the
service area of each wholesale customer. Included as Figure 2 in the
Appendix 1s a map distinguishing the service areas of the District's four
customers. The following is information on the service area for each
customer including area and population data, water use data, water supply
system data, and wastewater data (if applicable).

City of Mount Vernon

The service area includes the city limits of Mount Vernon and selective
parts of the city's extra territorial jurisdiction, and covers an area of
approximately 3.5 square miles. Mount Vernon also provides wholesale
treated water to the North Franklin Water Supply Corporation (NFWSC)
and Cypress Springs Water Supply Corporation (CSWSC).

The current population of the Mount Vernon service area is 2,219 while
the current population served water by Mount Vernon (including NFWSC
and a portion of CSWSC) is 3,138. The source cited for current
population data is the 1990 Census.
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The active connections by user type are as follows: 870 residential, 145
commercial, eight public, and eight listed as others. The city has averaged
approximately 185, 100,000 gallons of water per year diverted and/or
pumped over the last five years ( 1991-1995) with a total of 190,200,000
gallons for 1995. This historical water use data was calculated by
observing the city's master meter which is located at a point of diversion at
the city's raw water intake. The city’s raw water intake is located on the
north side of the lake on the east side of F.M. 115.

The City is supplied entirely from surface water out of Lake Cypress
Springs. Mount Vernon’s current contract with the District makes
available 3,000 acre-feet of water for municipal purposes. The length of
this contract is through the year 2024. The city currently operates water
treatment facilities with a capacity of 1.44 million gallons per day (MGD).
The city has the following water storage facilities:

500,000 gallons Ground Storage Tank
300,000 gallons Elevated Storage Tank

Mount Vernon also operates wastewater treatment facilities with a capacity
of 245,000 gallons per day (GPD). The plant is operated by the city under
TNRCC Permit #11122-022. The wastewater treatment facilities consist
of an activated sludge plant, which discharges its effluent into Town
Branch Creek, in the Sulphur River Basin.

City of Winnsboro

The service area includes the city limits of Winnsboro and covers
approximately four square miles.

The current population of the service area and the population served water
by the city is 2,904 The source of the population information is a 1991
Community Development and Master Plan developed by Tim F.
Glendening & Associates and Brannon Corporation, Consulting Engineers
and Planners.

The active connections by user type are as follows: 1,314 residential, 272
commercial, one industrial, and two listed as other. The city has averaged
approximately 191,900,000 gallons of water per year diverted and/or
pumped over the last five years (1991-1995) with a total of 199,300,000
gallons in 1995. The historical water use data was calculated by observing
the city's master meter which is located at a point of diversion at the city's
raw water intake. Winnsboro's intake structure is located on the south side
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of the lake, to the west of FM. 115.

Winnsboro is also supplied entirely by surface water from the lake and
currently is under contract with the District for a maximum of 5,000 acre-
feet of water. The City's current contract with the District is valid until the
year 2039. Winnsboro operates a 1.5 MGD water treatment plant. They
also have a one million gallon ground storage tank, a 350,000 gallon
elevated storage tank and a 500,000 gallon ground storage tank that will be
restored and placed back into service later this year.

Winnsboro has wastewater treatment facilities with a capacity of 1.12
MGD. This plant is operated by the City of Winnsboro under TNRCC
Permit #10319-002. It is an activated sludge plant with the treated effluent
discharging into Indian Creek, thence to Big Sandy Creek in Segment
#0514 of the Sabine River Basin.

Cypress Springs W.S.C.

The service area includes the portion of Franklin County south of Mount .
Vernon and north of Winnsboro (including Lake Cypress Springs) and
incorporates a portion of Hopkins County along FM 3019 and FM 900,
near the Greenwood Community. The Corporation serves an approximate
150 square mile area.

The current population is estimated at approximately 5,940 people based
upon 2,713 active connections (meters). There are approximately 2,700
residential meters, 10 commercial meters, one industrial meter and two
meters listed as others.

The Corporation obtains its water supply primarily from surface water from
Lake Cypress Springs and supplements that with groundwater from a
number of low-yielding wells in the Carrizo-Wilcox aquifer. The
corporation’s current contract with the District allows for a maximum of
3,500 acre-ft of surface water from the lake. This contract is valid through
the year 2034.

The corporation currently has two raw water intakes in the lake and they
are located on opposite sides of the lake (north and south). The intake on
the north side of the lake is located east of F.M. 115 and supplies the
corporation’s users in the northern part of its service area. The intake on
the south side of the lake is located west of F M. 115 and supplies the
corporation’s users in the southern part of its service area.
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The corporation has averaged 23 6,338,000 gallons of water per year
diverted and/or pumped from Lake Cypress Springs and 14,355,600
gallons of water per year from their groundwater wells over the last five
years (1991-1995) with a total of 248,099,100 and 11,122,900 gallons per
year for surface water and ground water respectively.

The capacity of the water system is 1.985 MGD including 525,000 GPD
from existing wells and 1.46 MGD from the corporation's water treatment
plants. The corporation has two water treatment plants. The treatment
plant for the northern part of the corporation’s service area has a capacity
of 860,000 GPD. and the plant serving the southern area has a capacity of
600,000 GPD. The corporation has the following water storage capacities:

720,000 Gallons Ground Storage Tanks
225,000 Gallons Stand Pipes

The corporation does not provide wastewater service.

MEW Recreational Facility

M&W Recreational Facility operates a country club and a golf course on
the southern shore of Lake Cypress Springs, on property it leases long-
term from the District. The water M&W purchases is primarily for
irrigation of the golf course.

The facility has averaged approximately 15,700,000 gallons of water per
year diverted and/or pumped over the last five years (1991-1995) with a
total of 17,900,000 gallons in 1995. The historical water use data was
calculated by observing the facility's meter which is located at a point of
diversion at the facility’s raw water intake structure. The intake structure is
located on the south side of the lake, west of F.M. 115,

Goals

The District’s conservation goals are to encourage and/or require all users
of its water supply to practice water conservation, to preserve the quality
of its water supply; and to maximize the yield of the lake by proper
maintenance and administration.

WATER CONSERVATION PLAN

The objective of this water conservation plan is to reduce the quantity required for
each specific water use, where practical, through implementation of efficient water
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use practices. Though the District does not have direct control over its customers’
retail users, many conservation techniques can be encouraged, or in some cases,
required. The District will recommend that existing, and require that new
customers, adopt water conservation and drought contingency plans that follow
state guidelines. Two of the District's customers, the City of Winnsboro and the
Cypress Springs W.S.C., have already adopted plans. The following is the
District's plan:

A. Information / Education

The District will promote water conservation by providing educational
information about the many different ways to conserve water. As
mentioned before, the District owns and leases the property adjacent to the
lake. These properties are served water by CSWSC. However, lease
payments, septic tank permits, building permits, and other various permits
are administered by the District. Therefore, the District can include water
conservation information in its correspondence with residents surrounding
the lake.

Specifically, the District will:

1. Distribute a fact sheet explaining this newly adopted
Water Conservation and Drought Contingency Plan to each
wholesale customer.

2. Each spring, the District will encourage its wholesale customers to
distribute educational materials to their retail customers
Distribution of educational material should be made annually, timed
to correspond with the peak summer demand period. Educational
material is available from the American Water Works Association
(AWWA), Texas Water Development Board (TWDB), and other
similar associations. A list of current materials available is included
in the Appendix as Exhibit II1. These materials can be attained

from:
Texas Water Development Board
P.O. Box 13231, Capitol Station
Austin, Texas 78711-3231
3. An article promoting water conservation will be published in the

local newspaper annually.

4, Educational materials concerning water conservation will be made
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available in the District’s office for people applying for leases, permits and
similar business.

Plumbing Codes

The District will recommend that individuals applying for building and
septic tank permits to install water conserving plumbing fixtures for new
construction or when replacing existing fixtures. The District has adopted
the TNRCC'’s on-site system construction standards, and inspects and
permits all leased properties surrounding the lake.

In addition, the District will encourage its wholesale water customers to
recommend or require their users to install water conserving plumbing
fixtures.

The District will make available in its office, information for plumbers,
customers, and others regarding water conserving retrofit equipment.

Water Rate Structure

The District charges a constant rate (per acre-foot) for water sales to its
customers. The District will recommend that its wholesale customers
implement a water rate structure which encourages water conservation
through either a constant rate or a increasing block rate structure, and will
discourage declining block rates.

rin

The District requires that all wholesale water be metered. The District
periodically reads the water meters maintained by its four customers and
bills them on a monthly basis. Within each of the water purchase contracts
between the District and its customers, are requirements for maintenance
and accuracy (2%) of the meters. The meters will be calibrated at least
every three years.

In addition, the District will recommend to its wholesale customers that
they meter 100% of their water sales, track water loss rates, and implement
or continue an aggressive maintenance schedule for all of their metering
equipment and distribution piping. Each wholesale customer will be
encouraged to test and repair its retail meters on a regular basis.
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Erosion Control and Water Conservation Landscaping

The District recommends the use of erosion control, such as rip-rap, when
construction takes place along the lake front. The District can require this
during the permit process. By protecting the shores of the lake, the
District can maintain the lake’s aesthetic quality, while maximizing its
water yield.

The District will also recommend that each of its wholesale customers
encourage water saving practices in the installation of landscaping by their
retail customers. The following examples are methods that can be used
and/or included in customer conservation plans:

1. Choose low water using plants and grasses.
2. Install efficient irrigation systems.
3. Utilize drip irrigation, where practical.

Pollution Protection and Leak Detection

The District uses the following methods to protect the lake against
pollution:

L. The District samples water periodically for water quality testing
(testing done by TNRCC).

2, The District employs licenced peace officers to patrol lake looking
for sources of pollution (such as oil leaks, septic failures, and litter).

3. The District inspects and permits all on-site wastewater disposal
systems.

The District will also recommend that each wholesale customer create or
continue a leak detection and repair program. The following are suggested
components of a successful and efficient leak detection and repair program.

1. Utilize appropriate leak detection techniques.
a. Constantly monitor facilities to identify any major water
main break.
b. Constantly watch out for abnormal conditions when visually

inspecting water meters.

2. Keep a monthly account of water delivery efficiencies (“loss” rate).
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3. Pay close attention to monthly water-use accounting to identify any
abnormal excessive water quantities.

4 Employ an adequate maintenance staff which is available to repair
leaks quickly and efficiently.

Contracts with Wholesale Customers and Other Political Entities

The District will require, through contractual agreement, that other entities
contracting to purchase raw water from the District will either 1) adopt
appropriate provisions for water conservation and drought management
from this plan, or 2) have a plan in place that has been approved by the
Texas Water Development Board. This requirement will be effective for
new water purchase contracts, and for existing contracts at the time they
are renewed. Furthermore, the contract will require that each successive
customer in the resale of the water will implement water conservation
measures in accordance with this plan or other approved plans. This is a
TNRCC requirement for wholesale water suppliers.

1. DROUGHT CONTINGENCY PLAN

A.

Introduction

Drought and other uncontrollable circumstances can disrupt the normal
availability of a raw water supply. Regardless of the adequacy of any water
supply, the supply could become contaminated or a natural disaster could
destroy the supply. During drought periods, consumer demand is typically
higher than under normal conditions. Therefore, it is important to be
prepared for a drought situation or supply disruption emergency.

A drought contingency plan is distinctly different from a water
conservation plan. While water conservation involves implementing
permanent efficient water use and reuse practices, drought contingency
plans establish temporary methods or techniques designed to be used only
as long as the emergency exists.

A drought contingency plan for a treated water supplier differs from a plan
for a raw water supplier. The following plan is for the District (a raw
water supplier) but also includes information which may be used by a
wholesale customer (treated water suppliers) to create their own drought
contingency plan.
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Information / Education

As a component of the Information / Education section in the Water
Conservation Plan, the purpose and effect of the Drought Contingency
Plan should be communicated to each of the District’s customers,.

Examples of methods for a treated water supplier to convey drought
contingency information to its users are as follows:

1. a fact sheet
2. a newspaper article
3. supplying new customers with educational information

Trigger Conditions

Trigger conditions are those conditions that identify a period of drought.
For a surface water supplier like the District, the level of the lake is what
distinguishes the severity of the drought.

The District has historical lake elevation data. Included as Exhibit TV in .
the Appendix is a tabulation of the lake level readings (at least oncea
week) for the last five years.

The District’s water supply can also be affected by levels in down-stream
reservoirs. The District is required by the Cypress Basin Operating
Agreement to release enough water to avoid adverse effects on the down
stream water rights of prior users (specifically Lake of the Pines). A copy
of this agreement is included in the Appendix as Exhibit V. While a release
for this purpose has never occurred, it must be recognized that the
possibility exists and that it would very likely have a significant impact on
the level in Cypress Springs.

The District will initiate drought contingency measures upon occurrences
of the following conditions:

Mild Conditions:

When the lake elevation is 2 feet below the 23 by 23 foot rectangular drop
inlet (morning glory - elev. 378 feet above M.S L.} located near the dam.
A picture of this intake structure is included on the top right of the cover
sheet of this document. The storage capacity at this water level is
approximately 66,000 acre-feet which is just over 90% of the normal
capacity at 378 feet above M.S.L.

Page 10



Moderate Conditions:

When the lake elevation is 5 feet below the 23 by 23 foot rectangular drop
inlet (morning glory - elev. 378 feet above M.S L.} located near the dam.
At this depth, the pumps at CSWSC’s intake structure on the south side of
the lake will begin to be exposed. The storage capacity at this water level
is approximately 56,000 acre-feet which is just over 75% of normal
capacity.

Severe Conditions:

When the lake elevation is 8 feet below the 23 foot by 23 foot rectangular
drop inlet (morning glory - elev. 378 feet above M.S L.} located near the
dam. This water level is the design minimum lake level The storage
capacity at this level is approximately 48,000 acre-feet which is just over
65% of normal capacity.

Trigger conditions for a treated water supplier may be different. They will
depend on the amount of water a supplier can treat and deliver. A treated
water supplier’s treatment capacity is generally a much smaller quantity of
water than their contracted water supply volume. Therefore, a treated
water supplier’s trigger conditions will depend on their treatment, and
storage and delivery capacities.

Notification Procedures

When trigger conditions appear to be approaching, the District will notify
the public with articles in local newspapers (Mount Vernon and
Winnsboro). Each wholesale customer will be notified in writing, by mail.

When trigger conditions are reached, the District will notify each wholesale
customer that drought contingency measures are necessary, and specify the
measures to be taken.

Emergency Management Program

The District will direct its customers to take necessary actions when trigger
conditions are reached. The following are specific actions that will be
taken if trigger conditions are met. They are divided into recommended
actions for mild, moderate and severe drought conditions.
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Mild Conditions

The District will direct that its wholesale customers do the following:
1. Inform the public through news media that users should look for
ways to voluntarily reduce water use. Specific steps should be

outlined for users to take.

2. Notify major commercial and industrial water users and request
voluntary water reductions.

Moderate Conditions

The District will direct that its wholesale customers do the following:

1. Require that all nonessential water use be prohibited.

2. Implement mandatory lawn watering schedule, For example, only
allow watering during 6:00 a.m. to 10:00 a.m. and 8:00 p.m. to
10:00 p.m.

3. Prohibit car washing, except with a bucket.

4. Prohibit the following public water uses, not essential for public
health or safety:

a. Street washing
b. Water hydrant flushing
C. Athletic field watering

Severe Conditions

The District will ration water supplies. The Water Purchase Contracts
between the District and its customers all stipulate that if there is
insufficient availability of water to meet the Districts contractual
agreement, the water available will be rationed on a pro rata basis to the
District’s customers. Water will be available for the following uses in
order of priority:

1. Municipal
2. Commercial
3. Industrial
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The District will require that its wholesale customers implement the

following:

1. Ban all outdoor water use.

2. Set limits on both commercial and residential users.

3. Establish monetary fines for exceeding water use limits or violation
of drought contingency plan. Notify all customers of penalties.

4. Establish water service termination procedures for violators of the

drought plan.
F. Termination of Drought Contingency Measures

When a particular drought condition no longer exists, the implementation
and enforcement of the measures advocated by the Emergency
Management Program for that particular drought condition shall cease and
the public shall be notified in the same manner in which was used to
implement the measures. The emergency will be deemed to end at such
time as the lake rises to within two feet of the service spillway crest.

IV. IMPLEMENTATION AND ENFORCEMENT

As mentioned in previous sections of this plan, the District has direct control only
of inspecting and permitting the property it leases around the lake. The legal basis
by which the District can enforce water conservation by its customers and their
users is to contractually obligate each successive user to use water conservation
techniques or adopt water conservation plans. By requiring the wholesale
customer to adopt a water conservation plan, the District can indirectly conserve
their water supply.

The administrator of this plan will be the District’s General Manager.
Included in the Appendix as Exhibit VI is a checklist of needed information to help

District customers prepare their own water conservation and drought contingency
plans.
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EXHIBIT I - RAW WATER INTAKE STRUCTURES

Winnsboro

Mount Vernon and Cypress Springs WSC (North)

M&W Rec. Facili

Cypress Springs WSC (South)



EXHIBIT II-A

WATER PURCHASE CONTRACT

STATE OF TEXAS
COUNTY OF FRANKLIN

This Water Purchase Contract is entered into as of the

iy Hh day of _RPRIL , 1996, by and between Franklin

County Water District,

a conservation and reclamation district

and a political subdivision of the State of Texas (the
"District"), and the City of Mount Vernon, Texas, a municipal

corporation of said State (the "City").

WHEREAS, the District and the Texas Water Development Board
hold appropriative permit number 2231 and City holds contractual
permit number CP-182A;

WHEREAS, City has ldentified a need to obtain additional
amount of water in order to provide sufficient amounts of water
for its existing and future demands; and

IT IS HEREBY MUTUALLY AGREED AND UNDERSTOOD AS FOLLOWS:

NOW, THEREFORE, in consideration of the premises and the
mutual covenants and conditions hereinafter set forth, the City
and the District agree as follows:

1. (Sale of Water) From and after the date of execution
hereof, the City shall have the right to withdraw the
hercinafter described guantities of raw water from the Lake
Cypress Springs, Franklin County, Texas (the "Lake") at the
"point of delivery" as defined herein and ls to furnish and bear
all expenses and ail liability for pumping facilities and
metering equipment. The City has taken such acticn as it has
deemed appropriate with regard to Lthe quality of the water
proposed to be purcﬁased and 1Is satisfied with same. The
District makes no representation as to the present or future
quality of the water and the same shall be purchased in its then
exlsting condition; but District agrees that it will enforce its
regulations and will notify the City of amy change in its "Land
Use and Recreation Plan" which might adversely affect the quality
of the water. During each of the years set forth below, the City
agrees to take and pay for (or pay for, whether taken or not},
the quantities of water per calendar year which are set forth
below in Column "“A"Y. "Optional Water", as set forth in Column
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"B", shall be deflned as thal water in excess of the take or pay
amount for the then effective Level which would determine a
plateau to be exceeded for a period of three years before
obligating the Clty to advance to the next Level.

COLUMN "A"™ COLUMN "B"

{Acre Feet of Water

For Which Payment ("Opticonal Water”

Level Year Must Be Made) In Acre Feet)
ONE 1984-15985 450 200
TWC 1986-13890 450 375
THREE 1991-1995 500 425
FOUR 1996-2000 550 2450
FIVE 2001-2005 600 2400
SIX 2006-2010 700 2300
SEVEN 2011-2015 800 2200
EIGHT 2016-20620 900 2100
NINE 2221-2025 . 1000 2000

Notwithstanding the amounts set forth above, the City may at any
time during the term hercaf (provided that the City has not
waived its rights to purchase additional quantities of water by
failing to meet the minimum take or pay purchase requirement)
purchase up to 3,000 acre feet of water during any -single
calendar year. '

In the event that the City shall elect to purchase, during
each of any three calendar years, a guantity of water in excess
of the aggregate of the minimum “take or pay guantity" set forth
in Column "A" above and the "Optional Water" set forth in Column
"B* above for the "Level" at which the City is at that time
purchasing water, the City shall be deemed to have elected to
have progressed to the corresponding "Level" set forth on the
above chart; and in such event the City shall during each of the
remaining years of the Contract be obligated to take or pay for
the guantity of water set forth in Column "A" for the appropriate
"Level" for which such election has been made. (For example, 1f

in the years 1986, 1987, and 1988, the Clty purchases at least
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550 acrc feet of water per year but less than 600 acre feet of

water per vyear, the Clty shall be deemed to have elected to

thereafter purchase Level "FOUR" for each of the calendar years

then remaining during the term of this Contract. The City then
shall, in such event, be obligated to purchase at least 550 acre
feet of water during each of the remaining calendar years under
this Contract. Continuing such example, if the City shall elect
during each of any three calendar years to purchase more than
1,100 acre feet of water, it shall be deemed to have elected to
thereafter purchase water at Level "FIVE"” and it shall thereafter
be obligated to take or pay for at least 600 but no more than 700
acre feet of water during each of the remaining calendar vyears
throughout the term of this Contract.) The City of Mount Vernon
shall pay three dollars per acre foot per year for each acre foot
of 3,000 acre feet not taken. The City of Mount Vernon shall
have the right to take as much as 3,000 acre feet per year. The
City of Mount Vernon shall pay annually an amount equal to three
dollars multiplied by the difference between 3,000 acre feet and
the amount actually taken.

In addition to the above requirement, the City must also in
order to progress from a lower Level to a higher Level for the
purchase of water, provided to the District written notice of
such election at least\12 but not more than 15 months prior to
the effective calendar year thereof. ‘

2. {Billing Procedure) The City shall furnish to the
District at its office (at its current address of P. 0. Box 559,
Mount Vernon, Texas 75457 or at such other address as the
District shall in writing specify) not later than the 10th day of
each month after the effective date of this Contract an itemized
statement of the amounts of water taken by the City each month.
On the same day the City shall pay the District 1/12th of the
annual take or pay amount then in effect for the calendar year in
gquestion and at the end of the Corporation's fiscal year, the
City shall pay the District the remaining sum owing District for
water used over the take-or-pay amounts.

3. (Price) The price of water to be sold hereunder,
through September 30, 19%6, shall be $25.00 per acre foot for the
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amounts of water set in Level "Two" Column "A" and Column "B"
above; however, the price of water to be sold hereunder an
October 1, 1996, shall be $35.00 per acre foot. The District
also reserves the right to elect to modify the price of the water
at any time when the price of water has been in effect for five
vears or Jlonger. The price of water may be adjusted several
times during the duration of this contract. The price of water
shall be determined in a nondiscriminatory manner by the Board of
Directors of the District, subject to the rate making and review
powers of the Texas Department of Water Resources.,

4. {Point of Delivery) City shall have the right to
withdraw raw water from the Lake at a point bearing North 27 degq.
25 min. West, 1,394 feet from the southeast corner of the J. C.
Miller Survey, Abst. No. 311, Franklin County, Texas,
approximétely 9.1 miles south of Mount Vernon, Texas,

5. (Pump and Measurement of Water) The City at its expense
shall install and maintain (a) an appropriate intake structure
and (b} such ancillary equipment as is needed, including but not
limited to such meters and recarding devices as are approved by
the District, such meters to permit accurate determination of
guantities of raw water to be withdrawn hereunder in units of
1,00¢ gallons. The City will maintain all meters in accurate
operating condition and shall recalibrate, at its expense, all
metering equipment at 3-year intervals or when required by
District. A meter reglstering not more than two percent (2%)
above or below the test result shall be deemedrto Ibe accurate,
The previous readings of any meter disclosed -by test to be
incorrect shall be corrected for the six months previous to such
test in accordance with the percentage of inaccuracy found by
such test,

If a meter fails to register for any period, the amount of
water deemed to have been taken by the City shall be not less
than the greater of the amount delivered in the corresponding
period (a) immediately prior to the fallure or (b) iIn the
preceding year, unless the District and City shall agree upon a
different amount. Should a malfunction be found in metering

equipment at any time, the City shall have said metering

Water Purchase Contract
Page 4 of § Pages



equipment repaired with due diligence.

6. {Term) The terms of this Contract shall be from the
date of execution through December 31, 2024, and thereafter may
be renewed or extended upon such terms and conditions as may be
agreed upon by the parties, unless same is terminated sooner by
District as otherwise provided in this Contract.

7. (Termination} In the event that the City shall fail to
make any payment required by this Contract or shall otherwise be
in material breach hereunder for a period of §0 days following
written notice by the District of such breach, the District may
terminate this Contract and all rights of the City hereunder or
avail itself of such other remedies to which it may be entitled
by law.

8. (Regulatory Agencies) This Contract is subject to such
rules, reqgulations, or laws as may be applicable to similar
agreements in the State of Texas. The parties agree to
collaborate in the filing of a copy of this water purchase
contract along with any appropriate application with the Texas
Natural Conservation Commission immediately. Purchaser
understands and agrees that no amounts of water not previously
permitted shall be withdrawn ﬁnder this Contract if &y
applicable governmental entity shall refuse or fail to provide
any necessary consent or approval. This Contract 1is also
contingent upon the approvél~ of the Texas Water Development
Board.

9. (Availability of Water) The District hereby represents
to the City that it has been advised that it should have
sufficient water in the Lake to permit it to comply with the
terms of this Contract and the City has made such investigation
of such facts as it has deemed necessary to assure itself of the
District's ability to comply herewith. In the event that
sufficient water may not be available for the District to comply
with the terms of this Contract, (i) the minimum take or pay
quantlities under the terms hereof shall be suspended or reduced
during the times at which the District cannot comply and the
District shall have no additional liability therefor; (ii) to the
extent that the District has not heretofore obligated itself to
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do otherwise, the District will allocate the avallable water

among its customers on a pro rata basis. District makes no
guaranty that water will be available at any particular time or
place or that said Lake will be retained at any specific level at

any particular time.

10. (Indemnity) 'The City hereby agrees to indemnify and
hold harmless the District from any and all claims or demands
whatsoever by reason of any injury to person or property or
otherwise resulting from or in any way connected with {a) any and
all actions and activities (or failure to act) of the City
hereunder, (b) any purchases or uses of the water by the City or
its customers, (c) any féilure of the City to adequately treat or
inspect the water and (d) the construction, installation,

maintenance, or operation of the Corporation's intake, pumping,

and other facilities.

11. (Severability, Successors, etc.) In the event any
provision of this Agreement shall be held to be invalid or
unenforceable, the remaining provisions shall be valid. A waiver
by either party of any provision, term, condition or covenant
hereof shall not be construed as a waiver of a subseguent breach
of the enforcement thereof by the other party. The successors and
assigns of each party shall be bound to the terms of this
Agreement. This Agreement may nolk be assigned in whole or in
part for any purpose by either party without the written consent
of the other party.

12. (Interest of Texas Water Development Board) It is
) hereby acknowledged by and between the parties hereto that the
Permit, which authorizes the impoundment of Lake Cypress Springs
and the diversion and use of a specified quantity of water
therefrom, is owned jointly by the District and the Texas Water
Development Board (the “Board"). The "relaticnship between the
District and the DRoard is controlled by a Master BAgreement
relating to the respective linterests in the project which
includes certain provisions relaLing to the purchase of the
undivided interest of the Board in the Permit by the District.
As of the date hereof, the District owns approximately a sixty
and fifty-eight one-hundredths (60.58%) percent undivided
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interest in and to the Permit. It is acknowledged that, if the
City exercises its optlons to acquire additional quantities of
water under this Contract, such quantities of water could exceed
the District's existing undivided interest in the Permit. It is
anticipated that the escalating levels of the quantities of water
to be taken by the City under this Contract will not cause the
total amcunt of water to exceed the District's then undivided
ownership in the Permit. However, 1in consideration of the
foregoing, it is further agreed that, in the event the City shall
desire to exercise any option to purchase additional quantities
of water as provided in this Contract and the exercise of such
option would cause the District to be contractually liable to
furnish to the City and the other present customers (set forth
below) of the District a total amount of water per year which
exceeds the District's then existing undivided ownership interest
in and to the total quantity of water appropriated under the
Permit, then before such option may be exercised by the City, the
District shall contract with the Board to buy at least a portion
of the Board's remaining undivided ownership interest in the
Permit sufficient to satisfy the District's total contractual
cbligations to the City and the other present custome:s of the
District after the exercise of such option. The other present
customers of the District as of the date hereof are the City of
Winnsborao, Texas, the Socuth Franklin Water Supply Corporation,
and M & W Recreational Faciltity, Inc.

IN WITNESS WHEREOF, the parties hereto, acting under
authority of their respective governing bodies, have caused this
Water Purchase Contract to be duly executed in four (4)

counterparts, each of which shall constitute an original on this

gg’t_!“- day of APLIL | 1996.

FRANKLIN COUNTY WATER DISTRICT

e S
By: ,)%%:;:;447f/4;ﬁyizaaﬂj

"KENNFTH JAGGERSZ -Presldent
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ATTEST:

Ay i

ILﬁ?’MV/JOKD§yf’Secretary

CITY OF MOUNT VERNON, TEXAS

o0,

MICHAEL L. EDWARDS, Mayor

ATTEST:

Chovwn C

CHERRY ONESY, City Secre%ry

(Acknowledgments})

STATE OF TEXAS
COUNTY OF FRANKLIN

This instrument was acknowledged before me on the /165~ day
of WARILv, 1996, by Kenneth Jaggers, President of the Board of
Directors of the Franklin County Water District.

%/éé/ / g s

NOTARY puwﬁc Staté of Texas
Notary's #fame (printed):

HIRLEY MAPLES
"7TARY PUBLIC

& OF TEXAS
- Expires 4-18-97

My commission expires:

STATE OF TEXAS
COUNTY OF FRANKLIN

o
This instrument was acknowledged before me on the a5 day

of February, 1996, by Michael L. Edwards, Mayor of the City of
Mount Vernon, Texas.

I,_E;A:f.,\ CHARLOTTE K. ROGERS @//QQ&Q{'(H, \'2\ QM}FB\
ANz @]

NOTARY PUBLIC, Stati:of Texas
5 name (prin }:

NoLar
MAAOARRAA ‘X)(g . Roaess

Notary s commlssion expires:Q -1 -2000D
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EXHIBIT II-B

WATER PURCHASE CONTRACT

THIE STATE OF TEXAS

KNOW ALL MEN BY THESE PRESENTS:
COUNTY OF FRANKLIN

This Contract for the sale and purchase of water is entered
into as of the /2 éég day of Ezgi%éhfhé / . 1996, belLween
the Franklin County Water District a conservation and reclamation
district and a political subdivision of the State of Texas (Lhe
"District") and the City of Winnsboro, a municipal corporalLion of
said State (the "City").

WITNESSETH

WHEREAS the City desires to obtain an additional supply of
raw water for municipal purposes from the RDistrict; and

WIEREAS Lhe District holds ‘texas Waler Rights Commission
Permit 2231A, as amended, under which il is authorized to divert
and appropriate water from Big Cypress Creek in Franklin County,
Texas and has applied or will as soon as reasonably practicable
apply for an amended permit (the "Permit") Lo allow the sale of
raw water for municipal purposes to the city; and

WHEREAS by Resolution properly enacted, by the Board of
Directors of Franklin County Water District, the sale of water to
the CiLy in accordance with the ;:ovisions of Lhe said Resclution
was approved, and the execution of Lhis contract carrying out the
said Resolution by the President of the hoard of Directors of the
District and attested by its Secretary, was duly authorized; and

WHEREAS by Resolution properly ehacted, by the City Council
of the City of Winnsboro, the purchase of water from the Franklin
County Water district by the City in accordancg with the
provisions of Lhe said ResolulLion was approved, and ithe execulion
cf this Contract carrying out said Resolution by the Mayor of the
City of Winnsboro and attested by its Secretary was duly
authorized;

NOW, THEREFORE, in consideration of the premises and the

mutual covenants and conditions hereinafter set forth, the City

and the District agree as follows:
1. (Sale of Water) From and after July 1, 1983, or at

such time as the City may commonce taking water from Lake Cypress

Springs, Franklin County, Texas (the "Lake")}, Lthe city shall have
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the right to withdraw the hereinafter described quantities of raw
water from the Lake at the "point of delivery" as defined herein
and is to furnish and bear all expenses and all liabilicy for
pumping facilities and metering equipment. The CiLy has hired
engineering experts and has rLaken such other action as it has
deemed appropriate with regard to the gquality of the water
proposed to be purchased and is satisfied with same. The
District makes no representation as to Lhe present or future
guality of the water and the same shall be purchased in its then
existing condition; but District agrees that it will enforce its
reqgulations and will notify Cthe City of any change in its “Land
Use and Recreation Plan" which might adversely affect the quality
of the water. During each of Lhe years set {orth below, the City
agrees to Ltake and pay for ({(or pay for, whether taken or nol},
the quantities of water per calendar year which are set forth
below in Column “A".
Column "A"
{Acre Feet of Water
for Which Payment

Level Year Must be made)
ONE 1983

through
1999 800

TWO 2000
through
2009 1,200

THREE 2010
through
2014 1,700

FOUR 2015

Liirough

2019 2,500
FIVE 2020

and

thereafler 4,000
Notwithstanding the amounts sct forth above, the City may at any
time during the term hereo! (provided that the City has not
waived its rights to purchase additiconal quantities of waler by
failing to meet the minimum take or pay purchase requirements)
purchase up to 5,000 acre [leet of water during any single
calendar year. The City shall pay three dollars per acre [oot
each year for each acre fool of 5,000 acre leet not taken. The

City shall have the right to take as mmch as 5,000 acre feet per

yvear. The City shall pay annually an amounk equal to Lhree
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dollars multiplied by the difference between 5,000 acre feet and

the amount actually taken.

In the event that LChe City shall elecl to purchase, during

each of any three calendar years, a quantity of water in excess

of the aggregate of the minjimum "Lake or pay quantity" sel forth
in Column "A" above at which the City is at that time purchasing
water, the City shall be deemed to have elected have progressed
to the corresponding "Level" set forth on the above chart; and in
such event the City shall during each of the remaining years of
the Contract be obligated to take or pay for the quantity of
water set forth in Column "A" for the appropriate "Level" for
which such eleclLion has heen made. (For example, if in Cthe years
1987, 1988, and 1989, Lhe Cily purchase at least 2,500 acre feet
of water per year bul less than 4,000 acre feet of water per
vyear, the City shall be deemed to have elected to thereafter
purchase at Level "“FOUR" for each of the calendar vyears Lhen
remaining during the term of this Contract. The City then shall,
in such event, be obligared to purchase at leastc 2,500 acre feet
of water during each of the remaining calendar years under this
Contract. Continuing such example, if Lhe City shall elect
during each of any three calendar years to purchase more Liren
4,000 acre feet of water, it shall be deemed Lo have elected Lo
thereafter purchase waler at Level "[FIVp» and it shall thereafler
be obligated to Lake or pay for al least 4,000 but no more than
5,000 acre feet of water during cecach of the remaining calendar
years throughoult the term of this Contractk.)

In addition to the above requirements, the City must also in
order to progress frém a lower Level to a higher Level for the
purchase of water, provide to the Distyict written notice of such
election at least 12 but not more than 15 months prior to the
effective calendar year thereof. |

2, {(Billing Procedure) The City shall furnish to the
District at its office (at its current address of P.0O. Box 559,
Mount Vernon, Texas 75457 or at such olher address as the
District shall in wrilting specify) not later Lhan the 10th day of
each month after Lhe effective date of this Contract an iltemized

statement of the amount of water Laken by the City each month.
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On the same day the City shall be the District 1/12th of the
annual take or pay amounbk then in effect for the calendar vear in
question and at the end of the calendar year, on or before the
10th day of January, City shall pay the District the remaining
sum owing District for water used over the Lake-or-pay amount(s.

3. (Price) The price of water Lo Dbe so0ld hereunder
through September 30, 1996, shall bhe $25.00 per acre fcoot. The
price of the water to be sold hereunder shall be $35.00 per acre
foot effective Cctober 1, 1996. Such price shall apply Lo the
minimum amount of water used or deemed Lo be used under the Lake
or pay provision on column "A" above, and to the additional water
taken by the City in excess of such quantity. The District
hereby reserves the right Lo eleclL Lo require a renegotiation cf
the price of the water alb any Utime when any rate has been in-
effect for five years. The price of water may be adjusted
several times during the duration of this contract. The price of
the water for each such period shall be based upon the projected
expenditures prepared by the District for such period for (A) the
types of expenditures currently included by it in its maintenénce
and operating and capital outlay accounts and {B) other
expenditures projected by it to be incurred during such periogd,
which such other expenditures would be directly or indirectly a
benefit to the City. In.makjnq such projections, Lthe District
shall give consideration to Lhe expenditures made by it during
the preceding period but it shall not be required to base or
compute the projected changes in such expenditures at the same
rates of increase or decrecase as were incurred during such
precesing 5-year period. The price of water shall he determined
in a nondiscriminatory manner by the Board of Directors of the
District, subject to the rate making and review powers of any
applicable governmental agency of the State of Texas.

4, (Point of Delivery) Deliveries shall be made by the
District to an intake structure Lo be constructed by the City at
its expense at the location Lo be described in Exhibit "A" hercto .
on the southern side of the Lake. The City shall erect and

maintain required markers and make other provisions as are

necessary Lo prevenk molorboat traffic and other public use
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within 200 feet of the intake structure or as then may be

required by applicable laws, requlatLions or appropriate safety

precautions.

5. {Pump and Measurement of Water) The City at its

expense shall install and maintain (a) an appropriate intake
structure and (b} such ancillary ecaquipment as 1is necedod,
including but not limited to such meters and recording devices as
are approved by the Dislrict, such meters to permit accurate

determination of quantities of raw water o be withdrawn
hereunder in units of 1,000 gallons. The City will maintain all
meters in accurate operating condition and shall recalibrate, at
its expense, all metering equipment al 3-year intervals. A meter
registering not more than two percent (2%) above or below the

Ltest result shall be deemed Lo be acc@rate. The previous

readings of any meter disclcosed by test to be incorrect, shall be
corrected for the six months previous to such test in accordance
with the percentage of inaccuracy Eound by such test.

If a meter fails to register for any period, the amount of
water deemed to have been taken by the City shall be not less
than the greater of the amount delivered in the corresponding
reriod (a) immediately prior to the failure or (b) in the
preceding year, unless the District and City shall agree upon a
different amount. Should a malfunction be found in metering
equipment repaired with due diligence.

6. (Term) This Contract shall be for a term of fifty (50)
years from the date of the initial delivery of any water by Lhe
District to the City and may be renewed or extended upon terms
and conditions as may ba agreed upon by the Partlies. The
Parties agree that the City received iLs initial delivery of
water from the District for purposes of commencing the term on a
date certain in 1989.

7. (Terminatioﬁ) In the event thalb the City shall fail to
make any payment regquired by Lthis Contract or shall otherwise be
in material breach hereunder for a period of 90 days following
written notice by the District of such breach, the District may
terminate this Contract and all rights of the City hereunder or

avail itself of such other remedies to which it may be entitled
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by law.

8. (Cooperation in Obtaining Permit) The District and the

City will cooperale with each other and act with dispatch in

obtaining any necessary permits or cerktificates and agree that
this Contract and the effective date hereof shall be contingent
upon the approval of the Texas Water Rights Commission.

9. (Rights of way) The District shall, upon written
request by the City and at such time as the City advises Lthe
District that it is ready Lo proceed Lo commence construction of
the necessary improvements, provide the City with an easemenlt of
the District's property described in Exhibit "B" hereto for the
purposes o©of constructing, maintaining, operakting and repairing
the City's necessary facilities for so long as this Conlract
shall remain in effe;t. The City shall keep and maintain at its
expense its facilities, pipelines and all access thereto.

10. (Availability of Water) The District hereby represents
to the City that it has been advised that it should have
sufficient water in Lthe Lake to permit it to comply with the
terms of this Contract and the City has made such investigation
of such facts as it has deemed necessary to assure itself of the
District's abiliLy Lo comply herewith. In Lthe event Ll
sufficient water may not be available for the District Lo comply
with the terms of this Contact, (i) the minimum take or pay
quantities under the terms hereof shall be suspended or reduced
during the times at which the District cannot comply and CLhe
District shall have no additional liability therefore; (ii) to
the extent that the DistrictAhas not hercltofore obligated itself
to do otherwise, Lhe District will allmeate Lhe available Qater
amcng its customers on a pro rata basis.

i (Indemnily) The City hereby agrees to indemnify and
hold harmless the District from any and all claims or demands
whatsoever by reason of any injury Lo person or property or
otherwise resulting from or in any way connected with {a) any and
all actions and activities {or failure to act) of the City
hereunder, (b) any purchases or uses of the water by Lthe City or
its customexs, {c) any failure of the City to adequately trealt or

inspect the water and (d) Lhe construction, installation,
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maintenance or operation of the City's intake, pumping and other
facilities; whether or not any of the Fforegoing be caused, in
part, by the negligence cof the District.

12, (Severability, Successors) In the event any provision
of this Agreement shall be held to be invalid or unenforceable,
the reMaining provisions shall be wvaliaq. A waiver by either
party of any provision, term, condilion or covenant hereof shall
not be construed as a waiver of a subsequent breach or the
enforcement thereof by the other party. The successors and
assigns o©of each party shall be bound to the Lerms of this
Agreement. This Agreement may not be assigned in whole or in
part for any purpose by eilher party withoult the written consent
of the other party; provided, however, thal the City may, prior
to the time at which it beging to take water under Lthis Contract,
assign this Contract to ancther governmental entity iﬁ wWood
CountLy, Texas.

Irrespective of any other 1language contained in this
Agreement to the contrary, this Agreement may be assigned by the
City to the Farmers Home Adminigtration or to other agents of the
State or Federal government lor the purpose of securing any loan
or loans to the City of Winosboro.

IN WITNESS WHEREOF, the parties hereto, acting under
authority of their respective governing bbdies, have caused this
Contract to be duly execuked in thrée (3) counterparts, each of

which shall constitulte an original.

- FRANKLIN COUNTY WATER DISTRICT

/////’
By: / //{/////7*/ % =
GSI CDL

KFNNETH JAGG! b
Board of DlrecLors

/
BISLY JO/pﬁN Secretary

CITY OF WINNSRBORO, TEXAS

By:

JErrY 'HoPBPER, Mavor

ATTEST:
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@G{MA Lo )) ]/?lw//w,h/\—/

PAMELA MAHCUM, City S cret

.. {Acknowledgments)

THE STATE OF 'T'EXAS
COUNTY OF FRANKLIN

This instrument was acknowledged beforg me_on the_&day
VAL TH ﬁﬂ >

of ___[PPRIL . 1996, by AE . President
of tne Board of Directors of the Franklin County Waler District.

Ké[é/é/(,q Wﬂ/éd/

NOFARY  BUBLI s€ac€ of Texas !
Notary'*'s nam& (printed):

SHIRLEY MAPLES
NOTARY PUBLIC
STATE OF F TEXAS
Commussion Expires 4.18.97

My. comnission expires:

STATE OF TEXAS
COUNTY OF FRANKLIN

'l-his\_j%zumem_ as acknowledged before me on LheM day
of 2tz + 1996, by Jerry llopper, Mayor of the
City of Winnsboro, Texas.

’ /
MARY C. Ml EMORE // atper) %« b{nﬂ-'»’

!( NOTARY PyUaLIC NOTARY P BLIC, S5tate of Texas
i\} 3 S14TE OF TEXAS Notary's name (printed):
§ LY ““""’"”"smﬁ\pnﬂ—lw

TR e BuReTe LS

Notary's commission expires:<-¢-¥%
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EXHIBIT II-C

WATER PURCIHASE CONTRACT

STATE OF TEXAS
COUNTY OF FRANKLIN

This Water Purchase Contract is entered into as of the
[;iﬁé day of __f}EEJ L , 1996, by and between Franklin
County Water District, a conservation and reclamation district
and a political subdivision of the State of Texas (the
"District"), and the South Franklin Water Supply Corporation, a
corporation organized and established under Lthe provisions of
Article 143a., V. A. T. S. [or Lhe purpose of constructing and
operating a waler supply distribution system serving water users
within the areas described in plans now on file in Lhe office of
the corporation, of the State of Texas {(the “"Corporation").

WHEREAS, the District and the Texas Water Development Board
hold appropriétive permit number 2231 and Corporaticn hclds
contractual permilt number CP-161A;

WHEREAS, Corporation has identified a need to obtain
additional amount of water in order to provide sufficient amounts
of water for its existing and future demands; and

IT IS HERERY MUTUALLY AGREED AND UNDERSTOOD AS FOLLOWS:

NOW, TilbhcrORE, in consideration of the premises and tlie
mutual covenants and condilions hereinafter selt forth, the
Corporation and the histrict agree as follows:

1. (Sale of Water) From and after the date of execution
hereof, the Corporation shall have the right to withdraw the
hereinafter described quantities of raw waler from the Lake
Cypress Springs, Franklin Counly, 'Texas (the "Lake") at Lhe
"point of delivery" as defined herein and is to furnish and bear
all expenses and all 1liability for pumping facilities and
metering equipment. During each of the years set forth below,
the Corporation agrees to take and pay for (or pay for, whether
taken or not), the quantities of water per calendar vyear which
are set forth below in Column "A", “"GuaranLeed Available®, as
set forth in Column "B*, shall be defined as Lhat tolkal amount of
water which District ﬁrOmises to make available in any one vyear

beginning in 19_i£1_,

¢
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COLUMN *"A® COLUMN “B*
Min. Take-or-Pay Guaranteed
Ac. TFt./Year Available

Ac.Ft./Year

ONE 1980 400

TWO 1985 500 2500
TWO-A 1890 650 2500
THREE 1995 775 2725
FOUR 2005 1075 2425
FIVE 2015 1375 2125
SIX 2025 1700 1800

In the event that the Corporation shall elect to purchase,
during each of any Lhroe calendar years, a quantity of water in
excess of the minimum "take or pay quantity" set forth in Colunn
"A" above for the "Level" abt which Lhe Corporation is at that
Lime purchasing water, the Corporation shall be deemed to have
elected to have progressed to the corresponding "Level" sel forth
on the above chart; and in such evenl the Corporation shall
during each of the remaining years of the Contract be obligated
to take or pay for the qguantity of water set forth in Column "Av
for the appropriate "Leve¢!"™ for which such election has been
made. (For example, if in the years 1985, 1986, and 1987, the
Corporation purchases at leasL 775 acre [eet of walter per years
but less than 1075 acre feel df water per vyear, the Corporation
shall be deemed to have elected Lo thereafter purchase Level
THREE for each of the Calendar years then remaining during the
term of this contract. The Corporation then shall, in such
event, be obligated Lo purchase at least 775 acre feel of water
during each of the remaining calendar years until Lhe year 2005.)
The Corporation shall have the right to take as much as 3,500
acre feet per year. The Corporation shall pay three dollars per
acre foot each vyear for each acre foot of 3,500 acre feet not
taken. The Corporation shall pay annually an amount equal Lo
three dollars multiplied by the difference between 3,500 acre
foot and the amount actually taken;

2. (Billing Procedure} . The Corporation shall furnish to

the District at its office (at its current address of P. 0. Box
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559, Mount Vernon, Texas 75457 or at such oLher address as the

District shall in writing specify) not later than the 10Lh day of
each month after the effective date of this Contract an itemized
statement of the amounts of water taken by the Corporation each
month. On the same day Lhe Corporation shall pay the District
1/12th of the annual take or pay amount then in effect for the
calendar year in question and al the end of Lhe Corporation's
fiscal year, the Corporation shall pay the District the remaining
sum owing District for water used over the take-or-pay amounts.

3, (Price} ‘The price of water to be cols shall be $25.00
per acre foot through September 30, 1996. 'The price of water Lo
be sold hereunder shall, be $35.00 per acre fool, eflfecctive
October 1, 1996, and shall be adjusted whenever a price per acre
foot has been in effect five (5) years or longer. The District
also reserves the right Lo elect Lo modify the price of all water
used or deemed to be used under Lhe take or pay provision in
Column "A" above and of water used under Column "B" "Guaranteed
Available" at the end of Lhe initial five year periocd and at any
other time when the rate has been in effect for at least five (5)
years. The price of water may be adjusted scveral times during
the duration of this contract. The price of waler shall be
determined in a nondiscriminatory manner by the Board of
Directors of the Dislrict, subijeclk Lo Lhe rale wmaking and revicw
powers of any applicable governmental agency of the State of
Texas.

4. (Point of Delivery) Corporation shall have the right to
withdraw raw water from the Lake at a point on the north shore of
Lake Cypress Springs, approximaltely 5-1/2 miles south of Mount
Vernon, Texas, near State Hwy. 115 on the east side of a bridge
crossing said lake and to withdraw raw water from the Lake at a
point on the south shore of Lake Cypress Springs, near Hwy 115 on
the west side of the bridge crossing said Lake and contiguous and
adjacent Lo the property held by Lhe City of Winnsboro for the
purpose of withdrawing wakter [rom the Lake.

5. (Pump and Measurement of Water) The Corporation at its
expense shall install and maintain (a) an appropriate intake

structure and (b) such ancillary equipment as is needed,
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including but not limited to such meters and recording devices as
are approved by the District, such meters (o permit accurate

determination of quantities of raw water to be withdrawn
hereunder in units of 1,000 gallons. The Corporation will
maintain all melLers in accurate operating condition and shall
recalibrate, at its expense, all metering equipment at 3-year
intervals or when required by District. A meter registering not
more than Lwo percent (2%) above or below the test result shall
be deemed to be accurate. The previous readings of any meter
disclocsed by test to be incorrect shall be corrected for the six
months previous to such test in accordance with the percentage of
inaccuracy found by such Lest.

If a meter fails to register for any period, the amount of
water deemed to have been Laken by the Corporation shall be not
less than the greater of the amount delivered in the
corresponding period (a) immnediately prior to Lhe failure or (b)
in the preceding year, unless the District and Corporation shall
agree upon a different amcunlt. Should a malfunction be found in
metering equipment at any time, the Corporation shall have said
metering equipment repaired with due diligence.

6. {Term) The terms of this Contract as amended horeby
shall be from the date of execution hereof through December 31,
2034, and therealter may be renowed or cxtended upon such terms
and conditions as may be agreed upon by the parties, unless same
is terminated sooner by District as otherwise provided in this
Contract.

7. {(Termination) In the evenk that the Corporation sghall
fail to make any payment required by this Contract or shall
otherwise be in material breach hereunder for a period of 90 days
following written notice by the District of such breach, the
District may terminate this Contract and all rights of Lhe
Corporation hereunder or avail itself of such other remedies Lo
which it may be entitled by law. Corporation may terminate this
Contract wupon District's failure or inability to furnish raw
water as required by this. Contract, also after ninety days'
written notice to District by Corporation of such failure.

8. {Regulatory Agencies) This Contract is subject to such
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rules, regulations, or laws as may be applicable to similar

agreements in the State of ‘Texas. The parties agree Lo

collaborate in Lhe filing of a copy of this water purchase

contract along with any appropriate application with any
necessary governmental agency of the State of 7Texas. Purchaser
understands and agrees thalt no amounts of water not previously
permitted shall be withdrawn under this Contract wuntil the
"issuance by an appropriate governmental agency of a permit to the
Corporation for use of such water for Lhe purposes set out herein
for the duration of this Contract. In the event that such a
permit is not obtained by the Corporation within one year of Lhe
execution of this Contract, this Contract shall be null and void
at the option of Franklin County Water District. This Conlkract
is also contingent wupon Lhe approval of the Texas Wwater
Development Board.

9. (Availability of Water) The District hereby represents
to the Corporation that it has been advised that it should have
sufficient water in the Lake Lo permil it Lo comply with the
terms of this Contract and the Corpeoration has made such
investigation of such facts as it hag deemed necessary to assure
itself of the District's ability to comply herewith. in the
event that sufficient waler may not be available for the District
to comply with the terms of this Contract, (i) the minimum take
or pay quantities under the terms hereof shall be suspended or
reduced during the times at which the District cannot comply and
the District shall have no additional liahiljty therefor: (ii) to
the extent that the District has not heretofore obligated itself
to do otherwise, the District will allocate the available water
among its customers on a pro rata basis. District makes no
quaranty that water will be available at any particular time or
blace or that said Lake will be retained at any specific level at
any particular time.

10. (Indemnilky) The Corporation hercby agrees Lo indemnify
and hold harmless the Districlt from any and all claims or demands
whatsoever by reason of any injury to person or property or
otherwise resulting from or in any way connected with (a) any and

all actions and activities (or failure to act) of the Corporation
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hereunder, (b} any purchases or uses of the water by the
Corporation or its customers, (c) any failure of the Corporation
Lo adequately treat o©r inspect Lhe water and {d} the
construction, installation, maintenance, or operation of Lhe
Corperation's intake, pumping, and other facililies.

11. {Severability, Successors, etc.) In Lthe event any
provision of this Agreement shall be held to be invalid or
unenforceable, the remaining provisions shall be valid. A waiver
by either party of any provision, term, condition or covenanl
hereof shall not be construed as a wailver of a subsequent breach
or the enforcement therecf by Lhe other party. The successors and
assigns of each party shall be bound to the Lterms of Lhis
Agreement. This Agreement may not be assigned in whole or in
part for any purpose by either party without the written consent
of the other party,‘except, however, Corporalbion may assign this
Contract to the United States of America as security for a loan
or loans made Lo the Corporation by the United States of America
Lhrough the Farmers llome Administration.

i2. {Interest of Texas Water Development Board) It is
hereby acknowledged by and between the parties hereto that Lhe
Permit, which authorizes Lhe impoundment of Lake Cypress Springs,
and the diversion and use of a specified .quantity of water
therefrom, is owned jointly by the District and the Texas Waler
Development Board (Lhe "Board"). The relationship between the
District and the Board is conkrolled by a Master Agreement
relating to the respective interests in the projeclt which
includes certain provisions relating to the purchase of the
undivided interest o!f the Board in the Permil by Lthe District,
As of February 12, 1990, the District owned approximately a sixty
and fifty-eight one-hundredths (60.58%) percent interest in and
to the Permit. It is acknowledged that, if the Corporation
exercises its options Lo acquire additional quantities of water
under this Contract, such quantities of water could exceed the
District's existing undivided interest in the Permit. It 1is
anticipated that the escalating'levels of the quantities of water
to be taken by the Corporation under this Contract will not cause
the total amount of water Lo exceed Lhe District's then undivided
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ownership in the Permit. llowever, in consideration of the
foregoing, it is further agreed that, in the event Lhe
Corporation shall desire to exercise any opktion to purchase
additional gquantities of water as provided jn this Contract and
the exercise of such oplLion would Cause Lhe District to be
contractually liable to fFurnish Lo the Corporation and Lhe olher
present customers (set forth below) of rthe District a total
amount of water per year which exceeds tha District's then
existing undivided ownership inlerest in and Lo the total
quantity of water appropriated under the Permit, then before such
option may be exercised by the Corporation, the District shall
contract with the Board to buy al least a portion of the Board's
remaining undivided ownership interest in the Permit sufficient
to satisfy the bistrict's total contracLual obligations to the
Corporation and the other present customers of Cthe District after
the exercise of such option. The other pregsent customers of the
District as of the date hereof are Lhe City of wWinnsboro, Texas,
the City of Mount Vernon, Texas, and M & W Recreational Facility,

Inc.
IN WITNESS WHEREOF, the parlties hereto, acting under
authority ol Lheir respective governing bodies, have caused ULLis

Water Purchase Conltract Lo be duly executed in four (4)

counterparts, each of which shall constitute an original on this

z:fI“ day of _ AFKIL ., 1996.

FRANKLIN COUNTY WATER DISTRICT

o It )

‘KenneTl JAGERRY, President

ATTEST;

i)

BILﬁY“gQRbKN//Eecretary

SOUTH FRANKLIN WATER SUPPLY CORPORATION

By: ?;iﬂibﬂnz [;LL;4Z/L4L4XJﬁ\\

KERN ANDERSON, President \\
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ATTEST;

A w1 5, ) B i,

GLENN W. EMERSON, Secretary

(Acknowledgments)

STATE OF TEXAS
COUNTY OF FRANKLIN

s
This instrument was acknowledged before me on Lhe /9 —«— day
of LR L « 1936, by KenneLh Jaggers, President of
the Board of Directors of the Franklin County Water District.

-
7 Y/ |
SHIRLEY MAPLES > uéZéa (W

’ ! =
NOTARY PUBLIC OTaRY PUBIAC, Slafe of Texas
STATE OF TEXAS Notary's ndime {printed):
Commission Expiras 4-18-97

My commission expires:

STATE OF TEXAS
COUNTY OF FRANKLIN

This i strument: was acknowledged before me on the ‘\=2=bW day
of {j:h&uﬁu; . 1996, by Kern Anderson, President
of the Board of Pirectors of the South TFranklin Water Supply

Corporation,
A0 Y
s Ak

NOTARY PUBLIC, State of Texas
Notary's name (printed): G%M.f%er

Notary's commission expires: &-2o-7§

GELEy GAIL KERA
s ) NOTARY PUBLIC
e v STATE OF TEXAS

&

£ My Commession Expires 6-22.98
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EXHIBIT II-D

WATER PURCHASE CONTRACT
STATE OF TEXAS
COUNTY OF FRANKLIN

This Water Purchase Contract is entered into as of the 10th
day of June, 1996, by and between Franklin County Water District,
a conservation and reclamation district and a political
subdivision of the State of Texas (the "District"), and the M & W
Recreational Facility, Inc. d/b/a Cypress Creek Country Club, a
Texas corporation duly organized and established within the State
of Texas (the "Corporation").

WHEREAS, the District and the Texas Water Develoément Board
hold appropriate permits;

WHEREAS, Corporation . has identified a need Lo obtain
additional amount of water in order Lo provide sufficient amounts
of water for its existing and future demands; and

IT IS HEREBY MUTUALLY AGREED AND UNDERSTOOD AS FOLLOWS:

NOW, THEREFORE, in consideration of the premises and Lhe
mutual covenants and conditicns hereinafter set forth, the
Corporation and the District agree as follows:

1. (Sale of Water) From and after the date of execution
hereof, the Corporation shall have the right to withdraw the
hereinafter described quantities of raw water ffom the Lake
Cypress Springs, Franklin County, Texas {the "Lake") at the
"peint of delivery" as defined herein and is to furnish and bear
all expenses and all liability for pumping facilities and
metering egqguipment. During each of the years set forth below,
the Corporation agrees to take and pay for (or pay for, whether
taken or not), the quantities of water per calendar vyear which
are set forth below in Column "A”. *“Guaranteed Available", as
set forth in Column "B", shall be defined as that total amount of
water which District promises to make available in any one vyear

beginning in 1997,
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COLUMN "A™ COLUMN *B*"
Min. Take-or-Pay CGCuaranteed
Ac. Ft./Year Available

Ac.Ft./Year

LEVEL ¥YEAR
ONE 1997 S0 160

The Corporation is obligated to purchase at leaslt 50 acre
feet of water during each of the calendar vears of this contract.
The Corporation shall have the right to take as much as 210 acre
feet perx year. The Corporation shall pay three dollars per acre
foot each year for each acre foot of 210 acre feet not taken. The
Corporation shall pay annually an amount equal to‘three dollars
multiplied by the difference between 210 acre foot and the
amount actually‘taken. The first annual payment for water not
taken shall \be due on October 1, 1997, and on each first day of
October of each yvear theresafter.

2. (Billing Procedure) The Corporation shall furnish to
the District at its office (at its current address of P. 0. Box
559, Mount Vernon, Texas 75457 or at such other address as the
District shall in writing specify) not later than the 10th day of
each month after the eifective date of this Contract an itemized
statement of the amounts of walber taken by the Corporation each
month. On the same day the Corparation shall pay the District
1/12th of the annual take or pay amount then in effect for the
calendar year in question and at the end of the Corporaticn's
fiscal year, the Corporation shall pay the District the remaining
sum owing District for water used over Lhe take-or-pay amounts.

3. (Price) The price of water to bhe sold shall be $25.00
per acre foot through September 30, 1937. The price of water to
be sold hereuﬁder shall, be $35.00 per acre foot, effective
October 1, 1997, and shall be adjusted whenever a price per acre
foot has been in effect five (5) years or longer. The District
also reserves the right to elect to modify the price of all water
used or deemed to be used under the tﬁke br pay provision in
CSlumn "A" above and of water used under Column "B" "Guaranteed
Available" at the end of the ipitial five year period and at any
other time when the rate has been in effect for at least five (s)
years. The price of waLer may be adjusted several times during
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the duration of this éontract. The price of water shall be
determined in a nondiscriminatory manner by the Board of
Directors of the District, subject to the rate making and review
powers of any applicable governmental agency of the Stalke of
Texas.

4. (Point of Delivery) Corporation shall have the right to
withdraw raw water from Lhe Lake at a point on the south shore of
Lake Cypress Springs, approximately 9-1/2 miles south of Mount
Vernon, Texas, near State Hwy, 115 on the west side of a bridge
crossing said lake contiguous and adjacent to the property held
by the Cypress Springs Water Supply Corporation for the purpose
of withdrawing water from the Lake. '

5. (Pump and Measurement of Waler) Corporation at its
expense shall install and maintain an appropirate pump and such
ancillary equipment as is’ Teeded, together with a measuring
device and operate and maintain the metering equipment herinafter
provided to be installed by the Corporation and Lo calibrate such
metering equipment at such intervals as District may deem proper.
A meter registering not meore than two (2%) above or below the
test result shall be demed accurate. The previous readings of
any meter disclosed by Lest Lo be corrected for the six months
previous to -such test in accordance witﬁ> the percentage of
inaccuracy found by such test. If any meter fails to regisgter
for any period the amount of water delivered in the corresponding
period immediately prior to the failure, unless District and
Cofporation shall agree upon a difference amount. The metering
equipment shall be read on Lhe 20th day of each month during the
term of this contract. Corporation shall, in lieu of a measuring
device and with prior permission of the District, apply a
standard electrical formula to the Corporations's electric power
bill for operating a pump to determinelthe amount of water used
in any given month, The formula to be applied Lo each monthly
power bill is as follows:

‘ KWH x 1.34111 = H.P, tours
H.P. Hours/30 H.P. =_Hours Oper.
Hours Oper. x 60 min. x 320 GPM = Gallons pumped @ 100%
efficiency. -
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Gallons pumped x .75 efficiency = Gallons used.

6. {Term) The terms of this Contract as amended hereby
shall be from the date of execution hereof through December 31,
2016, and thereafter may be renewed or extended upon such terms
and conditions as may be agreed upon by the parties, unless same
is terminated sooner by District as otherwise provided in this
Contract,

7. {Termination} In the event that the Corporation shall
fail to make any payment required by this Contract or shall
otherwise be in material breach hereunder for a period of 90 days
folléwing written notice by the District of such breach, the
District may terminate this Contract and all rigth of the
Corporation hereunder or avail itself of such other remedies Fo
which it may" be entitled by }gw. Corporation may terminate Lhis
Contract upon District's failure or inability to furnish raw
water as required by this Contract, also after ninety days'
written notice to District by Corporation of such failure.

B. {(Regulatory Agencies) This Contract is subject to such
rules, regulations, or laws as may be applicable to similar
agreements in the State of Texas. The parties agree to
collaborate in the filing of a copy ~of this water purchase
contract along with any appropriate application with any
necessary governmental agency of the State of Texas. Purchaser
understands and agrees that no amounts cof waler not previously
permitted shall be withdrawn under this Contract until the
issuance by an appropriate governmental agency of a permit Lo the
Corporation for use of such water for the purposes set out herein
for the duration of this contract. In the event that such a
permit is not obtained by the Corporation within one year of the
execution of this Contract, this Contract shall be null and void
at the option of Franklin County Water District. This Contract
is also contingent wupon the approval of the Texas Water
Development Board.

9. (Availability of Water) The District hereby represents
to the Corporation that it has been advised that it should have

sufficient water in the Lake to permit it to comply with the
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terms of this Contraét and the Corporation has made such
investigation of such facts as it has deemed necessary Lo assure
itself of the District's ability to comply herewith. In the
event that sufficient water may not be available for the District
to comply with the terms of this Contract, (i) the minimum take
or pay quantities under the terms hereof shall be suspended or
reduced during the times at which the Districrt cannot comply and
the District shall have no additionat liability therefore; (ii)
to the extent that the District has not heretofore obligated
itself to do otherwise, the District will allocate the available
water among its customers on a pro rata basis., District makes no
guaranty tﬁat water will be available at any particulbr time or
place or that said Lake will be retained at any specific level at
any particular time.

10. (Indemnity) The Cdfporation hereby agrees to indemnify
and hold harmless the District from any and all claims or demands
whatsoever by reason of any injury to person or property or
otherwise resulting from or in any way connected with (a) any and
all actions and activities (or failure to act) of the Corporalion
hereunder, {b} any purchases or uses of Lhe water by the
Corporation or its customers, {c) any failure of the Corporation
to adequately treat or inspect the water and (d) the
construction, installation, maintenance, or operation of the
Corporation's intake, pumping, and othér facilities,

11. (Severability, Successors, etc.) In the event any
provision of this Agreement shall be held to be invalid or
unenforceable, the remaining provisicns shall be valid. A waiver
by either party of any provision, term, condition or covenant
hereof shall not be construed as a waiver of a subsequent breach
or the enforcement thereof by the other parly. The successors and
assigns of each party shall be bound to the terms of this
Agreement. This Agreement may not be assigned in whole or in
part for any purpose by either party withoul the written consent
ok the other party, except, however, Corporation may assign this
Contract to the United States of America as security for a loan
or loans made to the Corporation by the United States of America

through the Farmers Home Administration.
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12. (Interest of Texas Water Development Board) It is
hereby acknowledged by and between the parties hereto that the
Permit, which authorizes the impoundment of Lake Cypress Springs,
and the diversion and use of a specified quantity of water
therefrom, is owned jointly by the pistrict and the Texas Water
Development Board (the "Board"). The relationship between the
District and the Board isg controlled by a Master Agreement
relating to the respective interests in the project which
includes certain provisions relating to the purchase of the
undivided interest of the Board in the Permit by the District.
As of February 12, 1990, the District owned approximately a sixty
and fifty-eight one-hundredths (60.58%) percent interest in and
to the Permit. It 1is acknowledged that, if the Corporation
exercises its‘options to acquire additional quantities of water
under this Contract, such quantities of waler could exceecd Lthe
District's existing undivided interest in the Permit. IL is
anticipated that the escalating levels of Lthe quantities of water
to be taken by the Corporation under this Contract will not cause
the total amount of water to exceed the District's then undivided
ownership in the Permit. However, in consideration of rhe
foregoing, it is further agreed that, in the event the
Corporation shall desire to exercise any option to purchase
additional gquantities of water as provided in this Contract and
the exercise of such option would cause the District Lo be
contractually liable to furnish to the Corporation and the other
present customers (set forth below) of the District a total
amount of water per year which exceeds the District's Lthen
existing undivided ownership interest in and to the total
quantity of water appropriated under the Permit, then before such
option may be exercised by the Corporation, the District shall
contract with the Board to buy at least a portion of the Board's
remaining undivided ownership interest in the Permit sufficient
to\satisfy the District's total contractual obligations to the
Corporation and the other present customers of the District after
the exercise of such option. The other present customers of the

District as of the date hereof are the City of Winnsboro, Texas,
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the City of Mount Vernoﬂ, Texas, and Cypress Springs water Supply
Corporation.

IN WITNESS WHEREQF, the parties hereto, acting under
authority of their respective governing bodies, have caused this
Water Purchase Contract to be duly executed in four {4)

counterparts, each of which shall constitute an original on this

JQTﬁ day of 94% , 1995,

FRANKLIN COUNTY WATER DISTRICT

By: 12?;;;?7¢UQZZQ“

“KENNETH JﬂéGERS President

ATTEST

Sl .

BILLY JORDAN, S}@reLary

M & W RE TIONAL FACILITY, INC. d/b/a
Country Club

]

A

ER, President

ATTEST:

vie

BOB KEELZ/Secretary

{Acknowledgments}

STATE OF TEXAS
COUNTY OF FRANKLIN

~k
This instrument was acknowledged before me on the /@ day

of ne . 1936, Dby Kenneth Jaggers, President of
the Board of Directors of the Franklin County Water District.

NOTARY BYBLIC,”/State of Texas

SHIRLEY MAPLES ' rint ]

NOTARY FUBLIC Notary's name (printed):

STATE OF TEXAS .. .
Commission Expires 4.18-97 My commission expires:
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STATE OF TEXAS
COUNTY OF FRANKLIN

This instrument was acknowledged before me on the /[)‘Z_z day
of Tuve + 1996, by George 0. Coker, President
of the Board of Directors of the M & W Recreational Facility,
Inc. d/b/a Cypress Creek Country Club.

7'\

o 7
‘#’Zﬁ?&(/ W/KZMV
NOTARY PUQ'LIC,/Sxfate of Texas
Notary's hame (printed) :

SHIRLEY MAPLES

NOTARY pyp LiC
STATE OF

Commission Expiras 4-18.97

Notary's commission expires:
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EXHIBIT III

WATER CONSERVATION LITERATURE
(As of January 1,.1988)

Single copies of all of the following publications and materials can be obtained at no
charge. The * indicates those publications that are available free in small quantities
(usually 500 or less). The # indicates those publications that are available for sale when
large quantities (usually 500 or more) are desired. Minicipalities or organizations that
want to reprint TWDB publications locally may request the print negatives. To make a
request, write: CONSERVATION, Texas Water Development Board, P.O. Box 13231, Capitol Station,
Austin, Texas 78711-3231

Agricultural Conservation Literature

Originally
Title Published By Description Length
Agricultural Water Conservation TWDB Pamphlet 8 pages
in Texas* with Tear-out
Have Your Irrigation System TWDB Pamphlet 4 pages
Evaluated Free¥*
LEFA Irrigation* TWDB Pamphlet 6 pages
Drip Irrigation* TWDB Pamphlet 6 pages
Conserving Water In Irrigated TWDB Booklet 12 pages
Agriculture*
Furrow Dikes* HPUWCD #1 Pamphlet 4 pages
Soil Moisture Monitoring* HPUWCD #1 Pamphlet 4 pages
Center Pivot Irrigation TAEX Pamphlet 4 pages
Systems L-2219%*
Surge Flow Irrigation TAEX Pamphlet 4 pagp.é
L-2220%
Surge Irrigation* sCs Pamphlet 6 pages
Abbreviations:
AWWA American Water Works Association
EPA Envirormental Protection Agency ‘ :
HPUWCD #1 High Plains Underground Water Conservation District No. 1
NXC National Xeriscape Council, Inc.
sCs USDA - Soil Conservation Service
TAEX Texas Agricultural Extension Service
TDA Texas Department of Agriculture
TWDB Texas Water Development Board



Mmicipal Conservation Brochures and Materials

Available for Use in Ejucation and Information Programs

Title

Wwater...Half-A-Hundred Ways
To Save It*#

Water Saving Ideas
For Business and Industry*#

Bow To Save Water Outside
The Home*#

How To Save Water Inside
The Home*#

A Homeowner's Quide To Water Use
and Water Conservation¥*#

Drip Irrigation¥*

Lawn Watering Guide*

A Directory of Water Saving
Plants and Trees for Texas*

Toilet Tank ILeak Detector
Tablets* ‘

Municipal and Commercial Water
Conservation Services

Efficient Use of Water
in the Garden and
Landscape (B-1496}

How to Xeriscape

Texas Sesquicentennial Native

Plant Landscape (located in Austin)

Originally

Published By Description

TWDB Pamphlet

TWDB Pamphlet

TWDB Pamphlet

TWDB Pamphlet

TWDB Booklet

TWDB Pamphlet

TWDB ’ 31/2" x 5"
Plastic Card

TWDB Booklet

- 2 Tablets per

packet

TWDB Pamphlet with
Tear-out

TAEX Booklet

NXC Pamphlet

TDA/TWDB Pamphlet

Length
8 pages

8 pages
8 pages
8 pages
22 pages

6 pages

2 sides

36 pages

8. pages

20 pages

10 pages

8 pages



Mmicipal Conservation Brochures and Materials

{Contimed)
Originally
Title Published By Description

Plastic Ruler* TWDB 6" x 1 1/4"
Coloring Poster for Children*# TWDB Poster -
Water Conservation Coloring Book TWDB Booklet

No. 1*#
Water Conservation Coloring Book TWDB Booklet

No. 2*§

CONSERVATION PLANNING LITERATURE AND GUIDES FOR WATER UTILITIES

The Authority of Cities, Water TWDB Paper

Utilities, and Water Districts
to Regulate and Enforce Water
Conservation Measures

Guide for Locating and Reducing In Preparation Guidebook
Unaccounted for Water Through
the Use of the Water Audit
and Leak Detection

Guide for Designing Conservation In Preparation Guidebook
Water Rate Structures

Guidelines for Minicipal Water ™wWDB Loose-leaf
Conservation and Drought
Contingency Planning and
Program Development

Guidelines for Water Reuse EPA Book

EPA-600/8-80-036

Model Water Ordinances ' In Preparation Guidebook

Sources of Leak Detection TWDB List
Equipment and Services

Sources of Water Saving Devices TWDB List

Texas Water Resources and TWDB Paper
Conservation '

Water Conservation and Drought TWDB Loose-leaf
Contingency Plan Development
Procedures

Length

1 page

4 pages

4 pages

5 pages

36 pages

105 pages

2 pages

21 pages
38 pages

58 pages



Texas Water Resources and Plamming Literature

Title

TWDB Report 294 - Surveys of
Irrigation in Texas

Summary of Water for Texas (C-20)
Water Planning in Texas

Texas Water Development Board
(Funding Programs)

Water For Texas (GP-4-1)
Volume 1 (Canprehensive Plan)
Volume 2 (Technical Appendix)

Texas Water Facts

Regional Planning Grants for
Water Supply and Wastewater
Treatment

Originally
Published By

TWDB

TWDB

TWDB

TWDB

TWDB

[Available for purchase only fram the
Texas Water Commission, P.0Q. Box 13087
Austin, Texas 78711]

TWDB

TWDB

Description
Book

Pamphlet
Booklet

Pamphlet

Books

Booklet

(Out-of-Print)

Panphlet

Length
243 pages

8 pages
27 pages

4 pages

72 pages
530 pages

12 pages

4 pages



PUBLICATIONS AND AUDIOVISUAL MATERIALS

AVAILABLE FOR LOAN FROM TEXAS

WATER DEVELOPMENT BCARD (TWDB) (a)

The following water conservation publicaticns and-audiovisual materials are available for a
loan of up to two weeks fram TWDB. To borrow any of these write to: CONSERVATION, Texas
Water Development Board, Capitol Station, Austin, Texas 78711-3231.

Title

Water Audit and Leak Detection
Guidebook

Example Brochures
and Pramotional
Material

Municipal Water Conservation
Workshop Notebook

The Alternative is
Conservation

Water Follies

Orangutans
(Public Service Announcement)

Gooney Birds
(Public Service Announcement)

Tanks
(Public Service Annocuncement)

Spot Announcements

Publications

Originally
Published By

California

Dept, of Water Res.

Canpiled by
TWDB

TWDB

Axdiovisual Materials

Water Films

American Water
wWorks Assoc.
(AWWA)

AWWA
VCR/VHS Format
AWWA
VCR/VHS Fommat
AWWA
VCR/VHS Format

Lower Colorado
River Authority

Description
Boock

Ringbinder

Ringbinder

l6émm Film or
VCR/VHS Format

16mm Film or
VCR/VHS Format
16mm Film or
VCR/VHS Format

16mm Film orx
VCR/VHS Fommat

l16mm Film or
VCR/VHS Fomat

Audio Cassette

Length
142 pages

32 pages

6 section

28 minute:

7.5 minute:

30 second:
30 second
30 second

30 second

(a) The films, video cassettes, and publications are provided for review purposes only.
Permmission to use any of this material for print or broadcast must be obtained fram the

producer or publisher of the material.




EXHIBIT IV

LAKE CYPRESS SPRINGS WATER LEVEL ELEVATIONS

Date Elevation Comments
(feet above msl)
1996
10/29 378.04
10/22 378.08
10/16 377.80
10/8 377.96
10/1 378.00
9/24 378.00
9/20 377.94
9/17 377.88
9/10 377.96
9/3 377.86
8/29 377.88
8/28 377.70
8/27 377.64
8/20 377.64
3/13 377.80
8/7 377.60
8/1 377.64 Measurement @ 7 am
7/31 377.60 Measurement @ 12 noon
7/31 377.50 Measurement (@ 2 pm
7/31 377.40 Measurement @ 10 am
731 377.35
129 377.20
7123 377.04
/16 377.16
7/15 377.18
7/9 377.16
M2 377.26
6/25 377.34
6/19 377.45
6/4 377.56
5/21 377.60
5/14 377.68
5/7 377.58
4/30 377.60
4/23 377.60
4/16 377.58
4/9 377.55
4/8 377.55
4/2 377.45
3/28 377.45
3/26 377.36
3/19 377.38
3/12 377.20
3/5 377.30
2/20 377.20
2/13 377.20
2/6 377.20

Page 1

Date Elevation Comments
(feet above msl)

1996
1/30 377.20
1/23 377.18
1/16 377.10
1/9 377.10
1/2 377.10

1995
12/26 377.00
12/19 377.04
12/12 376.90
12/4 376.90
11/28 376.94
11/21 377.02
11/14 377.00
11/7 377.02
11/1 377.02
10/31 376.90
10/24 377.00
10/17 377.10
10/10 377.20
10/3 377.30
10/2 377.30
9/26 377.26
9/19 377.30
9/12 377.20
9/5 377.30
8/29 377.46
8/15 377.70
8/8 377.80
8/1 377.86
7725 377.90
7/18 378.00
/5 378.20
6/23 378.10
6/13 378.30
6/6 378.20
5/30 378.30
5/9 380.01
5/8 379.30
5/2 378.66
4/25 379.20
4/18 378.70
4/11 379.20
4/4 378.50
Nl 378.56
3/14 378.70
3/7 378.48
221 378.34




EXHIBIT IV
LAKE CYPRESS SPRINGS WATER LEVEL ELEVATIONS

Date Elevation Comments Date Elevation Comments
{feet above msl) (feet above msl)
1995 1994
2/14 378.40 4/26 378.20
2/7 378.50 4/19 378.20
2/3 378.98 4/12 378.30
127 379.40 4/5 378.26
1/24 378.80 3/29 378.40
1/17 378.70 3/22 378.40
1/10 378.50 3/15 378.62
1/3 378.60 3/8 378.68
1994 3/1 378.92
12/27 378.60 2/22 378.86
12/20 379.30 2/18 378.36
12/19 379.50 1/11 378.30
12/13 378.64 1993
12/7 378.20 12/30 378.20
11/29 378.26 12/17 378.42
11/15 378.76 12/12 378.42
11/9 379.23 12/3 378.40
11/7 379.70 11/15 378.28
11/5 380.00 11/9 378.35
11/1 378.00 10/21 380.04
10/25 377.40 10/20 380.00
10/21 377.80 10/19 377.88
10/18 377.74 10/18 377.44
10/11 377.62 10/4 377.04
10/4 377.30 9/22 377.00
9/27 377.40 9/20 376,98
9/20 377.50 9/13 376.86
9/13 377.60 9/9 376.86
9/6 377.70 3/30 377.00
8/30 377.79 8727 377.12
8/23 377.80 8/24 377.17
8/16 377.54 8/17 377.30
8/9 378.00 8/16 377.34
8/2 378.08 8/9 377.42
7/25 378.26 7/29 377.50
7719 378.30 6/15 378.10
7/12 377.90 5/31 378.26
/5 378.00 4/19 378.64
6/28 378.06 3/26 378.66
6/21 378.20 3/19 378.70
6/13 378.10 2/26 379.60
6/7 378.20 2/10 378.48
6/1 378.40 2/1 378.56
5/24 378.30 1/7 379.42
5/17 378.66 1/5 379.94
5/10 378.18 1/4 379.16
5/3 378.22
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EXHIBIT 1V
LAKE CYPRESS SPRINGS WATER LEVEL ELEVATIONS

Date Elevation Comments Date Elevation Comments
(feet above msl) (feet above msl)
1992 1991
12/23 378.62 11/19 378.32
12/16 380.00 11/14 378.32
12/15 379.40 11/1 379.20
11/30 378.42 10/31 379.00
11/13 377.88 10/30 379.09
11/3 378.02 10/29 378.06
10/16 377.91 10/28 377.64
9/29 378.02 10/23 377.34
9/22 378.20 10/9 377.50
9/8 378.09 10/2 377.62
8/31 378.01 9/25 377.70
8/26 378.10 9/24 377.68
7/28 378.55 9/19 377.80
7/20 379.06 8721 377.80
7/9 378.68 7/29 378.90
6/30 380.80 6/19 378.20
6/29 379.42 6/11 378.30
6/25 378.16 6/6 378.20
5/23 378.35 6/4 378.26
5/13 378.25 5/8 379.12
5/4 378.26 5/6 379.54
5/1 378.28 4/22 378.68
4/24 378.36 4/15 379.40
3/25 378.82 4/1 378.36
3/24 378.71 3/18 378.40
3/17 378.93 3/5 378.70
3/12 379.88 2/22 378.74
3/10 380.65 2/19 378.44
3/9 378.84 2/11 378.58
2/25 378.69 1/18 378.96
2/24 378.70 1/14 379.39
2/18 378.73 1/12 379.78
2/3 378.54 1/10 379.30
1/30 378.71 1/2 378.68
1/28 378.80
1/24 378.71
i/16 378.45
1991
12/27 379.01
12/26 379.17
12/23 379.70
12/16 378.66
12/13 378.79
12/10 378.86
12/2 378.88
11/20 378.52
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EXHIBIT V
CYPRESS BASIN OPERATING
AGREEMENT

This agreement entered into this day of
1972, by and between the Franklin County Water District, the
Titus County Fresh Water Sunply District No. 1, the Northeast
Texas Municipal water District, the Texas Water Development
Board and Loan Star Steel Company.

Whercas, the full development of the water resources of
Cypress Creck Basin in Texas is our pPrimary interest to the
lIocal area and to the State of Texas, and

Whereas, to accomplish this, it is necessary to resolve
the problenms adssociated with water rights in the basin upstream
from Lake 0' the Pines. This agreement consists of governing
rules for division of water resources of the basin through an
exchange of Storage hetween Franklin County Reservoir, Titus
County Rcservoir, Lake O' the Pines and Ellison Crecek Rescrvoir
without impairment of existing water rights and will provide
a solution for this initial problen,

Whereas, this aéreement will:

a. Allow Franklin and Titus Reservoirs to impound portions
of their natural inflows which may in fact be covered by prior
downstream rights,

b. Provide rules which insure that waters covered by




€. Equitably divide the waters of Franklin and Titus
Reservoirs between the owners of storage space therein.

d. Provide a workable system whereby the Texas Water
Rights Commission can monitor hydrologic conditions and adminij-
Ster water rights in the Cypress Creck watershed above Ferrells
Bridge Dam (Lake O' the Pines) under conditions of full
development and use,

The following abbreviations and definitions are used in
this agreement:

1. '"FCWD" shall mean Franklin County Water District,

2. "TCFWSD" shall mean Titus County Fresh Water Supply
District No, 1,

3. U"NETMWD" shall mean Northeast Texas Municipal Water
District.

4. '"TWDB" shall mean Texas Water Development Board.

- D"TWRC" shall mean Texas Water Rights Commission.

5
6. "LSS" shall mean Lone Star Steel Company.
7

» !"Titus Reservoir" shall mean the reservoir proposed
for construction on Cypress Creck by TCFWSD and TWDR,

8. "Lake O' the Pines"” shall mean Lake O the Pines

Reservoir on Cypress Creek.

9. "Ellison Reservoir" shall mean Ellisoen Reservoir on

Ellison Crecek.

10. "Franklin Reservoir" shall mean Lake Cypress Springs

on Cypress Creck. .




11. "Normal pool level” shall mean the elevation in a

reservoir designated as the top of the storage space allocated

for water conservation,

12. "Storage account” shall mean a volume of water held

in storage in either Franklin or Titus Reservoir and belonging
to a specific water rights holder.

13. "Accounting period” shall mean the interval of time

at which storage accounts in Franklin and Titus Reservoirs are
up-dated, The accounting period shall normally be by calendar
months. Any shorter period may he set by mutual agreement
between FCWD, TCFwsD, NETMWD, LSS and TWwDR. If Lake O' the Pines
is drawn down to elevation 221.5 or lower, NETMWD shall have

the right to have the accounting period shortcngd to one week.

14. "Daily inflows" shall mean the computed daily inflows

of Franklin and Titus Reservoirs, which shall be determined for
purposes of establishing the quaﬁtity of water which could
Possibly be obligated to LSS and NETMYD, Daily inflows to
each of the two reservoirs from uncontrolled runoff shall be
determined in the following manner:
(a) The over-1land runoff entering each reservoir during
the accounting period shall be calculated as the algebraic sum of:
(1) The change in reservoir content during the
accounting period:
-(2) Plus all diversions and.releases made from

the rescrvoir during the accounting period;




(3) Plus alil spills from the reservoir during the

accounting period;

(4) Plus the computed gross evaporation loss from the
lake surface during the accounting period;

(5) Minus the computed total rainfall volume falling
on the lake surface during the accounting period;

(6) Minus, in the case of Titus Reservoir, any releases
or spills coming in from Franklin Reservoir during the
accounting period.

(b) The average lake surface area during the accounting
period shall be subtracted from the net drainage area contribut-
ing to the lake (75 square miles in the case of Franklin Reservoir
and 128 square miles in the casc of Titus Reservoir) to determine
the watershed area from which the over-land runoff originated,

(c) The total runoff for the accounting period shall then
be computed as the gover-land runoff multiplied by the ratio of
the net drainage area (75 square miles for Franklin and 128 for
Titus) to the over-land runof’ watershed area derived in step
(b) ahove,

(d) If the total runoff for the accounting period is ncga-
tive, daily inflows shall he taken as zero throughout the account-
ing period, 1If the total runoff is positive, the daily inflows
shall be computed from the total runoff hy assuming a daily
pattern of flows“comparable to the daily ({Jlow pattern ohscrved

at the stream gaging station specified in Section Ti-2-c helow.




15. "Net infloy" to Franklin and Titus Reservoirs shall

be computed for each accounting period as described below and
shall provide the hasis for division of the impounded waters
between the respective owners of storage space:
| a. The, change in reservoir content during the accounting
period;
b. Plus all releases and &iversions chargeable to FCWD,

TCFWSD, and TWDB;

€. Minus the changes in the storage accounts of NETMWD
and LSS during the dccounting period as defined in Section A
below; |

d. Plus or minus appropriate adjustments for delayed
releases by Franklin Reservoir through Titus Reservoir,

It is thercfore agreed between the parties that the
following are the rules to be used for the exchange of
storage:

A. Water Accounting

The water in storage at the end of cach accounting
period creditahle to cach owner of a storage account in Frank-
lin and Titus Reservoirs shall be determined as follows:

1. LSS's Storage Accounts

a. LSS's storage accounts in both Franklin and Titus
Reservoirs at the end of an accounting period shall he
computed as the water in storage to LSS's credit at the

beginning of the accounting periad:



(1) Plus the daily inflows accumulated during
the accounting period creditable to LSS as described

in Section B below;

(2) Minus releases made from L55"s storage accounts;

(3) Minus reservoir spills chargeahle to the LSS
storage accounts (spills are chargeable first to
NETMWD's storage accounts until depletion of those
accounts and then to LSS's storage accounts);

(4) Minus the computed difference in net eva-
poration loss at LEllison Reservoir due to the LSS
storage account water beinp withheld unstream, based
on computation procedures to he developed by engineers
of the respective agencics;

(5) Plus, in the case of Titus ﬁescrvoir, incom-
ing spills from Franklin Reservoir which are charged
against the LSS storage account in Franklin Reservoir.
b. If LSS's storage account total in Franklin and

Titus Reservoirs is greater than the empty conservation
storage space in Ellison Rescrvoir, the excess shall trans-
fer to the NET'WD storage accounts, with adjustments being
made first in.Franklin Reservoir hecause FCWD holds prior
rights over TCFNSI).

2. NETMWD's Storage Accounts

a. NETMWD's storage accounts in both Franklin and
Titus Rescrvoirs at the end of an accounting period shall
be computed as the water in storage to NETMWD's credit

at the beginning of the accounting period:

-6-




(1) Plus the daily inflows accumulated during
the accounting period creditahble to NETMWD (daily
inflows are creditable to NETMWD's storage account
only to the extent that the daily inflow is surplus,
on a day-to-day basis, to that to which LSS is
entitled according to rules set forth herein);

(2) Minus releases made from NETMWD's storage
accounts;

(3} Minus reservoir spills chargeable to the
NETMWD storage accounts {spills are chargeable
first to NETMWD's storage accounts until depletion
of those accounts and then to LSS's storage accounts);

(4) Minus the computed difference in net eva-
poratibn loss at Lake 0' the Pines duc to the NETMWD
storage account water being withheld upstream, bhased
on computation procedures to he developed by enginecers
of the respective agencies;

(5) Plus, in the case of Titus Reservoir, in-
coming spills from Franklin Reservoir which are
charged against the NETMYD storage account in Franklin
Reservoir; |

(6) Minus rcleases or diversions made to satisfy
municipal requirements for Pittsburg (a debit balance
may accumulate in NETMWD's storage account from this

source) . *




b. If NETMWD's storage account total in Franklin
and Titus Reservoirs at the end of an accounting period
is greater than the empty space in lLake 0' the Pines,
the excess shall transfer to the accounts of FCWD,
TCFWSD, and TWNB, divided in the manner set forth for
net inflow in Sections A-3 and A-4 below, with adjust-
ment being made first in Franklin Reservoir because
FCWD helds prior rights over TCEWSDH,

3. FCWD's Storage Account - FCWD's storage account in

Franklin Reservoir at the end of an accounting period shall
be equal to the water in storage to FCWD's credit at the
beginning of the accounting period, plus a percentage of

the net inflow to Franklin Reservoir during the period, minus
the releases and diversions chargeable to [CWD during the
period. The percentage applied to the net inflow shall he
based on percentage ownership of conservation storage space
whenever the net inflow is positive, and on the percentage
ownership of actual water in storage whenever the net inflow
is ncgétive.

4. TCFWSD's Storage Account - TCFWSD's storage account

in Titus Reservoir at the end of an accounting period shall be
equal to the water in storagc to TCFWSD's credit at the begin-

ning of the accounting reriod, plus a percentase of the net



inflow to Titus Reservoir dufing the period, minus' the releases
and diversions chargeable to TCEFWSD during the period. The
percentage applicdrto the net inflow shall be based on percen-
tage ownership of conservation storage space whenever the

net inflow is positive, and on the percentage ownership of
actual water in storage whenever the net inflow is negative.

5. TWDB's Storace Account - TWDR's storage accounts

in Franklin and Titus Rescrvoirs at the end of an account-
ing period shall be, respectively, the total content of
the conservation space in Franklin and Titus Reservoirs
less the amounts credited in each to FCWD, TCFWSD, NETMWD

and LSS,

6. Transfer of Credits

a, At no time will water in conscrvation storage
credited to either FCWD; TCFWSD, or TWDB exceed the
respective volumes of conservation storage owned by
those agencies, and any water in excess of the owned
conservaticn storage capacity shall be transferred to
the other storage accounts.

b. Transfer of storage credits hetween parties to
this agreement may be made at any time by nutual
agreement between the parties concerned, Subjcct to

approval to TWRC,



7. Withdrawal of Credits

2. FCWD, TCFWSD and 1WDB may utilizq water from
their respective storage accounts at any'timc subject
to the following:

(1} Releases and diversions made during any
calendar year shall not exceced the appropriative
rights granted by the TWRC.

(2) Releases and diversions shall he limited
to the extent that water is available to their
respective storage accounts.

b. NETMWD shall have the right to obtain relcases
from its storage accounts in the two upper reservoirs to
the extent that the total volume of water in tﬁose
accounts exceceds the following valucs as they reltate to
drawdown in Lake 0' the Pines (below normal Pool Level,
E1. 228.5):

Drawdown in NETMWD's Combined Storape Accounts
Lake 0' the Pines(in feet) in the Upper Reservoirs(in Acre-Feet)

2! 30,000 Ac-Ft
3! 24,000 Ac-Tt
4’ 18,000 Ac-Ft
5! 12,000 Ac-Tt
6! 6,000 Ac-Ft
7 0 Ac-Ft

c. If at any time the quantity of water credited to
NETMWD's storage account in either of the upper reservoirs
exceeds twenty percent (20%) of the total storage therein

the excess shall be released if requested by NETMWD,
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d. In addition to the above, NETMWD shall have the
unconditional right to furnish municipal water for the
City of Pittsburg from its storage accounts. NETMWD
shall have the right to construct an intake structure
and diversion pump station at Titus Reservoir for this
purpose.,

e. LSS shall have the right to utilize water from
its storage accounts to the extent of its availability
whenever Ellison Reservoir level is three (3') feet or
more below normal,

f. When the LSS storage‘accounts have been exhausted,
and so long as the flow in Cypress Creek at the LSS
diversion point remains less than the capacity of existing
diversion facilities, the upper lakes shall be operated
S0 as to pass current inflows through these lakes on a
day-to-day basis, to the extent that éuch.inflows are
creditable to the LSS accounts, if such action is requested
by LSS.

g. If reclcases are made under the terms of Section
A-7-b or Section A-7-¢ above, they shall be made first
from Titus Reservoir insofar as possible and then from
Franklin Recservoir.

h. Any release from the NETM¥D and LSS storage
accouﬁts in Franklin Reservoir shall be allowed to pass

through Titus Reservoir without hindrance.
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B, Operation of Lllison Reservoir

1. When storage accounts are up-dated at the end of an
accounting period, the LSS storagc accounts shall have
- priority over NLETMWD storage accounts, and water shall he
credited to the LSS storage accounts if the following two
COnaitions are mct:

a. LSS shall be entitled to storage account credit
for a given day only if the flow in Cypress Creek at the

LSS diversion point on that day is lcss than the amount

that LSS is able to divert from Cypress Creck with

existing facilities under terms of Permit 1405, as amended,
and also

b. LSS shall bhe entitled to storage account credit
for a given day only if the amount actually diverted from

Cypress Creek by LSS on that day is ecqual to or greater

than ninety (909%) percent of the amount of water available

to LSS in Cypress Creek.

2. On any day when these conditions are satisfied, the
amount of water credited to the LSS storage accounts shall be
the difference hetween the said LSS diversion capacity and
the amount flewing in Cypress Crecek at the point of diversion,
the amounts créditcd; however, to be limited to not exceed

the inflows to the upper reservoirs on the same day.

" C. Until Modifications are made to the outlet works at the
Franklin Reservoir, it may be impossible to relecase waters

credited -to NETMYD or LSS as rapidly as desired. Insofar as
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as it is practicable to do so, rcleases will be made from Titus
Reservoir storage to make up for the restricted discharge
capahility at Franklin Dam, and compensating releases will be
made from Franklin Reservoir as rapidly as possible. Metering
of the watcr released from Franklin into Titus Reservoir shall

be accomplished by FCWD at its expense.

D. LSS and NETMWD shall have the option at any time of calling
for the water credited to their storage accounts, when eligihle

to do so, or leaving the water in storage in the upper reservoirs.
Each shall retain title to such waters until conditions prevail

as described in Section A-1-b for LSS's account and A-2-b for
NETMWD's account when adjustments in ownerships shall be made

as set forth therein. Waters relcased will be at the rate and
time requested by LSS or NETMWD, measured at Franklin Dam for
releases required from Franklin Reservoir and at Titus Dam for

releases required from Titus Reservoir.

E. Streamflow Gares

Parties to this agrecement will cooperate with the U. §.
Geological Survey in the cost of operation and maintenance of
recording streamflow gages as described herein and others that
may be required by the TWRC.

1. FCWD's Gages

a. Franklin Reservoir lake-stage recording gage,

b. Cypréss Creck upstrcam from hcad of Franklin Reservoir.
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2. TCFWSD's Gages '

a. Cypress Creek downstrcam from its dam for measure-
ment of spillway and outlet works discharges,

b. Titus Reservoir lake-stage recording gage,

¢. Tributary stream upstream {rom head of Titus
Reservoir for use in computation of daily inflows.

3. NETMWD's Gagpes

a. Lake 0' the Pines lake-stage recording gage.

4. LSS's Gages

a. Ellison Reservoir lake-stage recording gage.

5. Gages Financed Jointlv by Owners of the Four Peservoirs

a. Cypress Creek upstrcam from mouth of Ellison Creek.
6. In addition to the stream flow pases, all diversions
made from Franklin Reservoir, Titus Reservoir, LEllison
Reservoir, and Lake O' the Pines will be metered with
modern equipment indicating Quantities to an accuracy
within five (5%) percent, and all records collected will
be available for examination by other parties to the

Agreement,

This agreement shall become cffective January 1, 1973,
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EXHIBIT VI S o~

SAMPLE REVIEW CHECXLIST
for water Conservaticn and Drought Contingency Plan Development
The following checklist provides a convenient method to insure that the most
important items that are needed for the develomment of a conservation and a drought
contingency program are considered. '

l. Utility Evaluation Data

A. Population of Service Area (Number)

B. Area of Service Area - (5q. mi.)

C. Number and Type of Equvalent 5/8" Meter Connections in
Service Area {Res.) (Camn. ) (Ind.)

D. Net Rate of New Connecticn Additions per
year (New Connections less disconnects) {(Res.) (Camm.) (Ind.)

"E. Water Use Information
(1) Water Production for the Last Year . (gal./yr.)

(2) Average Water Prcduction for Last 2 Years (gal./vyr.)

(3) Average Menthly Water Production for Last

(4) Estimated Monthly Water Sales by User Category (1000 gal.) (Use
latest typical vear)
. Commercial-
Residential Institutional Industrial Total

il

TN

——————————
e ——————
———————————

(5) Average Daily Water Use . {(gpd)

(6) Peak Daily Use : (gpd)

(7) Peak to Average Use Ratio (average daily summer use divided by annual
average daily use)

(8) Unaccounted for Water (% of Water Production)




.,

-

v

F.

G.

"I,

Je

L.

Wastewater Information

(L)

2y

(3}

(4)

)
(6)
N

Percent of your potable water custauers sewered by your \astguate: .
treatment system ____ .

Percent of potable water custamers who have sepfic tanks or other
privately operated sewage disposal systems i R

Percent of potable water custamers sewered by another wastewater
treatment utility %.

Percent of total potable water sales to the three categories

descnbed in (1), P{2), ard F(3).

(a) Percent of total sales to custuamers you serve 3.

(b) Percent of total sales to custcmers who are on sept:.c tanks or

private dispcsal systams 3.

{c) éercent of total sales to custamers who are on otl;xé: vasteaaﬁer'
treaiment systems = %.

'Average éaily volume of wastewater treated _(gai)

Peak daily wastewater volunes | - ' (gal) .

Estimated percent of wastewater flows to your treatment plant that
originate fram the following categories:

Residential %

Idustrial and Manufacturing %

Camerical/Institutional %

Stommwater ]

Other - Explain %
Safe Annual Yield of Water Supply (gal.)
Peak Daily Design Capacity of Water System ) - {gpd)
Majoi High-Volure Custcmers (List) 5 ¢
Population arnd Water Use or
Wastewater Volume Projecticns (List)
Percent of Water Supply Connections ) T
in System Metered _ — . (Res). (Cam.) _ (Imd.) .

Water or Wastewater Rate Strxcture
(Uniform, Increasing Block, etc.)




APPENDIX G



APPENDIX G
Texas Water Development Board — Comments and Responses
TWDB letter from Tommy Knowles to David Weidman, May 21, 2000
Attachment 1, TWDB, Review Comments
Hayter Engineering, Inc., Response to Review Comments

Huther and Associates, Inc., Response to Review Comments




APPENDIX G
Texas Water Development Board — Comments and Responses
TWDB letter from Tommy Knowles to David Weidman, May 21, 2000
Attachment 1, TWDB, Review Comments
Hayter Engineering, Inc., Response to Review Comments

Huther and Associates, Inc., Response to Review Comments



EVELOPMENT BOARD

TEXAS WATER

William B. Madden. Chairman : !
- Jack Hunt, Member Craig D. Pedersen 1 William W. Meadows, Member
’ Wades H. Madden, Jo., Member Excrutive Adminisrearer i Kathleen Harrnett White, Member
1
May 12, 2000

No¢ Fernindez, Viee-Chafrman

Mr. David |. Weidman

General Manager

Franklin County Water District . |
P.O. Box 559 ‘ I
Mt Vernon, Texas 75457

Re: Regional Wastewater Plafning Contract Between Franklin County Water District
(District) and the Texas Water Development Board Board). Contract No. 88-483-247,
Review of Draft Final Report “Regional Wastewater|Plan for Lake Cypress Springs and
the Franklin County Water District” - -

. Dear Mr. Weidman:

Staff members of the Texas Water Development Board have completed a review of the draft
report under TWDB Contract No. 98-483-247." As stated in the above referenced contract,
the District will consider incorporating comments from the EXECUTIVE ADMINISTRATOR
shown in Attachment 1 and other commentors on the draft final report into 2 final report. The

District must include-a copy of the EXECUTIVE ADMINISTRATOR's comments in the final _
repor. _ ' .

The Board looks forward to recelving one (1) unbound camera-ready original and nine (9)

. bound double-sided copies of the Final Report on this pla5nning project. Please contact Mr,
Ralph Boeker, Contract Manager for this project, at (512)]93870851. if you have any
questions about the Board's comments.

Sincerely,

!

7 Ph.0, P.E.
btlve Administrator
Office of Planning

Cc: Ralph Boeker

Our Mission
Provide leadership, technical services and financial assistance o suppore planning co}z.terw:ion, and responsible development of water for Texus.
P.O. Box [3231 + 1700 N. Congress Avenuc * Austin, Texas 78711-323] '
Telephone (512) 463-7847 « Telefax (512) 475-2053 » 1-800% RELAY 1% (for the hearing impaired) . -
URL Address: heep:/iwww.owdb.state.tcus » E-Mail Address: info@rwdb stare.ocus
: " Printed on Regycled Faper :
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ATTACHMENT 1
TEXAS WATER DEVELOPMENT BOARD
REVIEW COMMENTS: Contract No. 88-483-247

"Regional Wastewater Plan for Lake Cypress Springs and the
Franklin County Water Dibtrict”

. The report should describe any seasonal variation of nutrient loading, in accordance

with Task 4 of the conlract.”

In Chapter 3, page 23, spray irrigation and lined ev
recommended as the preferred on-site systems. |t
are covered in the lined evapotranspiration system
also be evaluated for appropriateness. Also, innov
toilets, ultra-sonic toilets, etc. should be mentioned
need of further analysis.

In Chapter 4, page 24, Il is stated that treated wast
frequently meet water quality standards for conven
BOD. Please provide a literature citation. Water q
be termed effluent limitations. The nitrogen mentio
effluent could be in the form of organic nitrogen, as
stated. A literature citation here would be helpful.
sorplion of nitrates should be referenced, as it wou
stodied.

On page 25, second paragraph, clarify if sewage is
septage or septic system runoff.

On page 29_ second paragraph; "suggesting sewag
Feca! coliform are available from a number of sourg
feeding operations and waterfowl. Since the repont

area, clarify the basis for reaching this conclusion.
sewage is correct; see commenl 4 above.

Page 29, last paragraph., "It is certain that o'd, failini

bootranspiration systems are

s not clear if rock/reed systems
Hescription. If not, they should
alive systems such as composting
as alternative technologies in

swater from septic tanks

ional pollutants, such as TSS and
uality standards should probably
ned being present in septic tank
well as ammeonia nitrogen, as

'he statement about poor ;
d be specific to the aquifer bexng

Ethe proper term, rather than

e Input from septic systems”™.

es, including confined-anima!
indicates some CAFQOs are in the
Confirm that use of the term

13, or inefficient septic systems

are contributing nutrients and fecal bacteria into the lake." Elevated levels of
nutrients and fecal coliform bacteria were present i} the lake when it was sampled. 1t
is not certain that "old" septic systems are a sourcejof it, particularly if they've been
well designed and maintained. Failing and inadequate systems are more likely
contributors, but several factors come into play for each individual system, such as

depth to ground water, overburden, damage o tan

}gs or laterals, soils, etc. The use

of the word "cestain” may not be warranted Probable contributors may be a better

description.

Chapter 6, page 33, last paragraph. Soii suitability
some subsurface on-site systems, since soiimay b

would not necessarily apply to
e imported for use in a lined-

system. Lined ET systems would also appear to bd an oplion here, with less of a

health risk due to aerosol inhalation.




10.

11.

- R

In Chapter Five of the report, data on age, lype, and number of on-site systems are
shown for 1100 on-site systems. Chapter One of the report indicates about 923

occupied residences in the planning area. Please qlarify the reasons for differences
in these numbers.

The report proposes a pressure-type sewer collecti En system and centralized
treatment facility for a portion of the planning area. JThe proposed improvements
would be eligible for Texas Water Development BO«:!I’d financing {hrough the Clean
Water State Revolving Fund (politica! subdivisions enly) and through the Texas
Water Development Fund {palitical subdivisions and non-profit water supply
corporations). The proposed improvements appeai {o be feasible and cost estimates
{ook reasonable.

Discussions of possible project financing included i the report list the Board's Clean
Water State Revolving Fund (CWSRF) as a potential funding source for water supply
cerporations (WSC) as well as political SUdeVISIOﬂS WSC's are not eligible entities
for CWSRF financing. WSC's would have to be funded through the Texas Water
Development Fund at interest rates about 3% hlghar than those offered through the
CWSRF:

The repert includes initial coordination with the US Fish and Wildlife Service, Texas
Parks and Wildlife Department and lhe Texas Histarical Commission. Funding
through the Texas Water Development Board would require preparation of an
environmental assessment and further coordination with those agencies as well as
the US Army Corps of Engineers.

)

12. Appendix C references, but does not include Texas Nalural Resaurce Conservation

Commission on-site system regulations. These sh buld be included in the report.
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RESPONSE TO REVIEW COMMENTS
CONTRACT NUMBER 98-483-247
“REGIONAL WASTEWATER PLAN FOR LAKE CYPRESS
SPRINGS AND THE FRANKLIN COUNTY WATER DISTRICT*

Item 2. Page 23 at the end of the 3™ paragraph a sentence has been added: “Rock/reed filters may
also provide suitable treatment of the septic tank effluent.”

New wording has been added after the 5® existing paragraph, as follows:

Rock/reed filter systems consist of a properly designed septic tank, which removes
solids and provides primary treatment, followed by a lined bed of gravel and reeds.
The liner is impervious, so soil type is not critical. The rhizomes of the reeds spread
throughout the gravel support media and provide a locale for aerobic and anaerobic
bacteria to grow, which act to reduce BOD, TSS, ammonia and phosphorous, and
to oxygenate the wastes. Maintenance includes periodic inspections to insure
equalized flow across the bed, as well as control of undesirable weed species.

Innovative technologies such as composting toilets, ultra-sonic toilets, and others
are alternatives which should be monitored as they develop and may warrant future
consideration.

Item 7. In the last paragraph on page 33, wording has been added to include “systems employing an
impermeable liner such as evapotranspiration beds or rock/reed filters.”

Item 8, In Chapter 1, the reference to 923 occupied residences means residences occupied full-time.
There are an estimated 2057 total residences in the planning area, the difference being
weekend or second homes occupied on a part-time basis. Data is only available in Chapter
5 for 1100 of these, since until very recently, the District did not inspect on-site systems
unless they were located on District property. In recent years, the District has become the
approval authority for on-site systems throughout Franklin County.

Item 9. This comment does not appear to require a response.

Item 10. Under item (C) of “Option 3", a sentence has been added as follows: “Water Supply
Corporations are not eligible for funding under the Clean Water SRF funding program of
the TWDB. TWDB funding is available to WSC?s, but at interest rates about 3% higher than
through the CWSRF.”

Item 11. A letter describing the project was sent to the U.S. Army Corps of Engineers - no response
: was received. The project would be subject to further coordination and a environmental

assessment as more details become available.

Item 12. TNRCC on-site system regulations have been included as a part of Appendix C.
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Huther and Associates,

| ie oxicologists, biots, consultas
RECEIVED

RESPONSE TO REVIEW COMMENTS JUN 29 zupo
CONTRACT NUMBER 98-483-247
“REGIONAL WASTEWATER PLAN FOR LAKE CYPRESS
SPRINGS AND THE FRANKLIN COUNTY WATER DISTRICT"

The study was limited to three sampling periods, late September 1998, April 1999, and early
September 1999. In the final report recommendation #1 stated “Continued monitoring of the
lake and creek sites at a minimum of quarterly to determine any trends. Several years worth
of data is recommended.”

The last sentence of paragraph 1, conclusions, has been changed from, “Nutrients were not
consistently detected in any of the sample sites.” to “No seasonal variation of nutrient loadings
were detected at any of the lake sampling sites.”

The following sentence was added to paragraph 3, conclusions: “No seasonal variation of
nutrient loadings were detected at either of the creek sampling sites.” o

A reference has been added to the report regarding septic tanks and conventional pollutants:

Ryding, S. and Rast, W. {(ed.) (1989) The Control of Eutrophication of Lakes and Reservoirs,
Volume 1, Man and the Biosphere Series, Parthenon Publishing Group.

Typically water quality standards are applied to a body of water as a result of point source
and non-point source discharges whereas effluent limitations are applied to a direct, point
source discharge, such as an outfall. Because a septic system does not directly discharge into
a body of water, the use of the term water quality standards seems more appropriate.

Under *Study Design” of the Huther report (Chapter 4, Page 24) the statement in question
reads “Normally, effluents from septic tanks contain large quantities of nitrogen in the form
of ammonia derived from feces and urine.” While this statement is factual, nitrogen is also
present in the form of organic nitrogen. The sentence has been changed to: “Effluents from
septic tanks contain large quantities of nitrogen in the form of ammonia derived from feces
and urine as well as particulate organic nitrogen. Bacterial reactions convert part of the
particulate organic form to soluble ammonia. The ammonia present in septic tank effluent
tends to be sorbed by the aquifer material in most ground water systems. However, in the
presence of oxygen in the groundwater the ammonia will be oxidized to nitrate.”

The following reference source has been added:

Jones, R.A. and Lee, G.F. “Septic Tank Disposal Systems as Phosphorous Sources for
Surface Waters,” Grant No. R-804549, Robert S. Kerr Environmental Research Laboratory,
Office of Research and Development, U.S. Environmental Protection Agency, Ada,
Oklahoma. EPA-600/3-77-129, November 1977.
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environmental toxicologists, biologists, consultants

Item 4.  Various papers use various terms for wastes leaving septic tanks. The term sewage can
encompass treated waste, partially treated waste, or untreated waste and therefore may be
misleading to the reader. The term “sewage” has been changed to septic tank drainage.

Item 5.  Fecal coliform and fecal streptococcus were detected in two coves, Crawfish Cove and
Alligator Cove in two of three sampling events. Samples were collected following a period
of dry weather. Neither cove had flowing tributaries entering the lake. The last sentence
of that paragraph (page 29, second paragraph) reads: “Overall, fecal bacteria was (were)
detected at all sites suggesting sewage input from septic systems.” The sentence has been
changed to: “The detection of fecal bacteria at these two sites in two of three sampling events
suggest septic tank drainage input. Sampling was conducted following periods of dry
weather. Neither cove had flowing tributaries entering the lake. Additional sampling for
confirmation purpose is recommended.” .

Jtem 6.  The author agrees with reviewers that the use of the word “old” does not allow for the
possibility that “new” septic systems could also contribute nutrients and fecal bacteria to the
lake and that not all old septic systerns “are contributing nutrients and fecal bacteria into the
lake." Therefore all reference to age has been deleted.

The use of the word “certain” does not allow for the possibility that a failing or inefficient
septic system around the lake may be draining into water bodies other than Lake Cypress
Springs. Therefore the word “certain” has been changed to “probable.”




Regional Wastewater Plan Franklin County Water District
Detail Planning Areas - A & E Lake Cyspress Springs
Contract #98-483-247
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