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Executive Summary 
The Environmental and Consumer Health Division of the Galveston County Health District was 
asked by the Galveston Bay Estuary program in 1996 to participate in a demonstration project in 
its continuing efforts to implement the Galveston Bay Plan. The project's objective was to reduce 
bacterial pollution in the Dickinson Bayou watershed and was titled, Voluntary Inspection and 
Information Assistance Program to Reduce Bacterial Pollution Caused by Malfunctioning Septic 
Systems in Dickinson Bayou. This project was overseen by the Galveston Bay Estuary Program 
and funded by the U.S. Environmental Protection Agency through the Texas Natural Resource 
Conservation Commission.  

After looking at historical data regarding surface water quality in the watershed, it was clear that 
fecal coliform contamination in Dickinson Bayou was a significant problem, and one that may be 
related to the non-point source pollution associated with malfunctioning septic systems in the 
watershed. Dickinson Bayou currently carries a "contact recreation" designation indicating to the 
general public that it should meet all the criteria for waters used for such activities as swimming, 
water skiing or any of a number of water sports. Unfortunately, surface water quality testing does 
show fecal coliform bacterial contamination to be significantly higher than contact recreation 
standards would allow.  

Individual property owners in the project area were contacted by field investigators and asked to 
participate in the voluntary inspection of their existing septic systems. Each was also provided  
educational information on the proper care and maintenance of their septic system as well as 
information on the consequences of operating a malfunctioning system. Response of property 
owners was generally favorable even after the investigators found failure rates of forty percent in 
the project area. Those found to have malfunctioning systems showed a willingness to want to 
correct problems that were identified.  

Although the discovery of malfunctioning septic systems was expected, the failure rate was 
higher than we would have liked to have seen. Of the ninety systems surveyed, thirty-six were 
found to show some degree of failure. Three communities were identified as having failing 
systems in them. One community of approximately forty-five homes was discovered to have 
failures identified in twenty-two septic systems.  

Many of the septic systems showing indications of a malfunction are located on property that 
may be difficult to have corrective measures performed on the property. These lots have many 
restricting factors that make on-site corrections very difficult. These factors include the presence 
of heavy clay soils, individual drinking water wells, proximity to surface water, small lots and 
other factors. There is some hope that a community-wide solution such as the construction of a 
community collection and treatment plant may end septic system problems in each of the 
communities.  

A Neighborhood OSSF Needs Assessment for Dickinson Bayou was contracted as part of the  
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project and it identified problems and potential solutions to the problem of malfunctioning septic 
systems in several communities along the bayou. The alternatives outlined in this assessment  
report provides a starting point from which these communities might move toward a solution that 
replaces old malfunctioning septic systems with community based technologies better suited for 
life near the bayou.  

The Health District has contracted with Texas A&M - Galveston Campus for the creation of a 
web page dedicated to on-site wastewater disposal issues in the county. It will be a source of 
information for on-site wastewater issues for persons in the area and those interested in non-point 
source wastewater disposal issues in the Galveston Bay area.  

Several lessons were learned as a result of this project. First, many public health agencies do not 
have the resources to go into sensitive areas and search for problems associated with failing 
septic systems. Some consideration should be given to enhancing surveillance resources 
especially in sensitive watersheds. One possible solution may be to require inspections of septic 
systems in sensitive areas at five year intervals. Such inspections would carry with them a fee 
that would offset the cost of the inspection.  

After identifying problems it can be difficult to find economical solutions that residents are 
willing or even able to accept. More work needs to be done to make economical solutions 
available to individuals and small unorganized communities.  

Finally, because a large percentage of septic systems were found to be failing, it was evident that 
many property owners accepted these failing conditions as the norm. Education of septic system 
owners as to the dangers of a malfunctioning septic system may help then to identify problems 
and prompt them to make good public health decisions regarding what they should do if a system 
begins to fail.  

As failing septic systems are discovered and steps are taken to correct them, we expect to see 
reduced fecal coliform pollution in Dickinson Bayou. 
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BACKGROUND 
The Galveston County Health District (GCHD) is charged with protecting the public health of all 
citizens living within the boundaries of the District. The GCHD's mission statement is to "assure 
conditions in which people can be healthy". One of the programs operated by the District to carry 
out our mission is the On site Sewage Facility (OSSF) program. This program protects the public 
health by reviewing all OSSF plans prior to installation as well as performing construction 
inspections. A great majority of these plans involve the on-site disposal of wastewater generated 
by single family residences in areas of the county not serviced by public sewage collection  
systems.  

When an on-site sewage facility (septic system) is operating properly, the wastewater discharged 
from the structure is reintroduced into the environment in such a manner as to cause no negative 
impacts on the local environment. Should the septic system fail to work properly, the wastewater 
will likely impact the environment in some negative manner. Drinking water may be 
contaminated in local wells. Surface water quality may be impacted by the improperly treated 
wastewater as well. Finally, serious health consequences may result from the presence of 
improperly treated wastewater due to either direct contact with pathogen bearing wastewater or 
by vectors associated with accessible wastewater.  

This project, a Voluntary Inspection and Information Assistance Program to Reduce Bacterial 
Pollution Caused by Malfunctioning Septic Systems in Dickinson Bayou, comes as a result of the  
Galveston Bay Estuary Program's implementation of the Galveston Bay Plan. The Plan includes 
goals and objectives associated with actions that address excessive fecal coliform levels in the 
Galveston Bay system. Our project is a demonstration of NPS-5, Correct Malfunctioning 
Shoreline Septic Tanks, of the Galveston Bay Plan. The general hypothesis to be tested by this 
innovative demonstration project is that by providing inspections, information and technical 
assistance to residents with septic systems, improvements in system performance can be 
achieved, as well as reductions in fecal coliform concentrations in the surface waters of the 
Dickinson Bayou watershed.  

The project was to be implemented over a twelve month period beginning August 31, 1996. 
Delays kept the project from hiring its two field investigators until December 5, 1996. Following 
several project contract amendments, the project was scheduled to be completed by August 31, 
1998.  

OBJECTIVES 
The major objective of the project was to determine if fecal coliform concentrations in the  
Dickinson Bayou watershed may be reduced by correcting malfunctioning septic systems and by 
providing technical assistance and information to residents owning septic systems in the 
watershed.  
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METHODS 

Because a major goal of this project was to reduce fecal coliform concentrations in the 
watershed, one of the first tasks included identifying areas of the watershed exhibiting high fecal 
coliform concentrations. This was done mainly through the use of existing surface water quality 
sampling data available through the GCHD Pollution Control Division. This data, which is 
documented in Appendix A, indicated high fecal coliform concentrations throughout the 
watershed on an intermittent basis. Appendix B outlines a map of the water shed and the location 
of the surface water quality sampling stations used to acquire historical fecal coliform data for 
the project. Four sampling stations are outside the boundaries of a public sewage collection 
system. The other six sites are within an area serviced by a local public sewage collection 
system.  

Next, areas in which septic systems were used needed to be identified. This information was 
obtained by using road maps of the area as well as maps of local public sewage collection systems 
and aerial photographs. Only one public sewage collection system existed in the project area and 
given that information, it was relatively easy to identify those areas served by septic systems. The 
map in Appendix C shows the Dickinson Bayou watershed and the service area of the only public 
sewage collection system in the project area.  

After identifying the areas of the watershed that were serviced by septic systems, some effort 
was spent trying to identify septic systems with septic system permits issued by the Galveston 
County Health District. The information currently available in Galveston County Health District 
septic system files was not conducive to performing an accurate septic system search in the 
project area. None of the information was useful other than to get a general idea of the numbers 
of septic systems in the targeted areas. The identification of valid permits for homes to be 
surveyed would wait until specific homes were chosen for inclusion into the project.  

An evaluation of the distribution of project area septic systems was performed using county 
permitting data as well as area surveys by project staff. Five clusters of residences were 
identified for inclusion into the intensive septic system survey called for in the project. These 
clusters included the most highly populated areas of the watershed that were serviced by septic 
systems and are shown on the Appendix C map.  

Monitoring stations for fecal coliform sampling were established near three residential clusters. 
Logistical problems prevented establishment of sampling stations directly upstream and 
downstream of clusters, but these were in close proximity to the chosen clusters.  

Surveys of individual residences were then performed to identify the functional status of each of 
the septic systems in the project area. At the same time, each property owner was provided with 
a comprehensive package on the care an upkeep of septic systems and other useful information. 
Technical assistance was provided on how best to perform maintenance activities and how to go 
about repairing any identified failures.  
 

2 



 
Septic system failures were identified by a combination of activities. Initially. a physical 
inspection of the property is performed. The staff identified any unusual conditions on the 
property that may lead one to believe a problem exists regarding the septic system. Indications of 
system failure would include:  

- Ponding of water in the area of the septic tank or drainfield  

-  Lush vegetative growth in an otherwise well manicured yard  

. -  Pipes discharging gray or black odorous water above ground  

-  Reports of toilets not flushing very effectively  

-  Seepage of black odorous water out of a slope  

 
 
 

 

 

 

When any of these conditions were  
identified, verification of the suspected  
failure was attempted with the use of a  
harmless tracing dye specifically designed  
for this purpose. The dye is introduced  
 
 
 
 
 
 
 
 
 
 
 
 
 

Same location after the addition of a  
non-toxic tracing dye to the sanitary  
plumbing system of the residence. The 
greenish dye is clearly visible as it breaks 
out of the ground with  
wastewater (below the ruler) on its way 
to Dickinson Bayou just 20 feet away 

 
 
 
 

 

Characteristic black wastewater 
breaking out of the ground as a result 
of a failing septic system. 
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into the home's wastewater disposal system (normally in the toilet) with a copious amount of 
water. System failure can be verified by the presence of the colored dye in the area of the 
suspected failure.  

Following the initial site surveys, the staff was to then revisit each residence to determine if 
changes in septic system failure rates had taken place. Surveys were also conducted to identify 
the rate of implementation of recommendations given to septic system users.  

RESULTS 
Historical Fecal Coliform Levels  

Because fecal coliform is used as an indicator of contamination, its presence in water at 
significant levels raises the likelihood other pathogenic organisms may be present as well. Such 
pathogenic organisms may lead to increased risks of illness to people recreating in the water and 
may even unfavorably impact the safety of shellfish that live in that water. Historical fecal 
coliform concentrations in the Dickinson Bayou watershed have been found to exceed the 
contact recreation designation that Dickinson Bayou currently holds. According to 30 Texas 
Administrative Code Section 307.7, the following is described as meeting contact recreation  
standards:  

(A)(i) Fecal coliform content shall not exceed 200 colonies per 100 ml as a geometric 
mean based on representative sampling of not less than five samples collected over not 
more than 30 days.  

(A)(ii) Fecal coliform content shall not equal or exceed 400 colonies per 100 ml in more 
than 10% of all samples, but based on at least five samples, taken during any 30-day 
period. If 10 or fewer samples are analyzed, no more than one sample shall exceed 400 
colonies per 100 ml.  

Of ten sampling locations dispersed throughout the watershed, all were found to exceed contact 
recreation standards for the period beginning in 1992 through 1996. More than 10% of all  
samples analyzed at each of these sampling sites equaled or exceeded 400 colonies / 100 ml. 
Table 1 below simply provides a geometric mean of all samples taken during the stated time 
frame for each sampling location.  

Sample stations 41, 42. 59 and 60 were located outside the boundaries of any public sewage 
collection system. The other six sampling stations were within areas serviced by public sewage 
collection systems. This is graphically represented in the project area map in Appendix A. There 
was no clear difference in coliform concentrations between sewered and unsewered areas given 
the historical data.  
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Table 1  
Dickinson Bayou Coliform Monitoring  

Geometric Mean 
 

Sample Station Date Geometric Mean 
D-41 1992 - 1996 472.331 
D-42 1992 - 1996 599.214  
D-44A 1996 102.080* 
D-45 1992 - 1996 460.939 
D-46 1992 - 1996 1260.017 
D-50 1992 - 1996 328.783 
D-52 1992 - 1996 917.531 
D-54 1992 - 1996 798.025 
D-59 1992 - 1996 371.235 
D-60 1992 - 1996 91.268 

* One six-month sampling period during 1996 

Identification of Areas Using Septic Systems  

Unsewered areas of the watershed project area were identified through the use of public sewage 
collection system maps available from the only collection system in the watershed, Water 
Control and Improvement District #l(WCID #1). After outlining the areas serviced by WCID 
#l(see Appendix C), it was clear that other areas outside the district would be using septic 
systems to  
treat wastewater.  

Identification of Permitted Septic Systems  

For those areas using septic systems, an attempt was made to identify systems holding valid 
septic system permits issued by the GCHD. A records search was not very effective in 
identifying systems in the project area which was defined as residences within 500 feet of 
Dickinson Bayou  
or its major tributaries. Many of the systems in the area were installed long before the GCHD's 
permitting program began in 1974. It was decided that a physical survey of populated areas of 
the watershed in unsewered areas would be more likely to provide a better place start identifying 
septic systems with valid permits issued by the GCHD. Of the ninety septic systems finally 
included in this study, only ten of them were found to have gone through the official permitting 
process of the GCHD. This was not unusual considering the age of many of these systems.  
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Evaluate Distribution of Septic Systems 

An evaluation of the distribution of project area septic systems was performed by project staff 
using previously collected data and physical surveys of areas utilizing septic systems for 
wastewater disposal. Clusters of septic systems were defined as five or more residences in a 
given area. Three major clusters of homes were identified along with two smaller clusters of 
homes. These clusters represented what appeared to be the highest concentrations of residences 
in the watershed that used septic systems. These were the homes that would be included in the 
intensive survey portion of the project as they would likely have the largest measurable impact 
on water quality in the area if the septic systems were to malfunction.  

Surface Water Quality Monitoring  

Surface water quality monitoring stations were then established near the three major clusters of 
homes for the purpose of identifying fecal coliform concentrations associated with the clusters 
and the potential improper discharge of wastewater. These monitoring stations were originally 
planned upstream and downstream of the included clusters~ but logistical and staff safety 
concerns dictated that the stations be established near the clusters instead.  

Fecal coliform concentrations have been used as an indicator of surface water bacteriological 
quality. In order for the bayou to meet contact recreation standards~ fecal coliform concentrations 
must meet the standards described in 30 Texas Administrative Code Section 307.7 as previously  
stated.  
Samples were taken by the project staff over a six month period between March of 1997 through 
August 1997. Five samples were taken at each sampling station every month. Finally, a 
geometric mean was calculated for each sampling station based on fecal coliform results for five 
sampling events during the month. The results of those sampling activities are listed in Table 2 
below.  

Table 2 
Dickinson Bayou Project 

Fecal Coliform Geometric Means Colonies /100 ml 
Month/Year DBP #1 DBP #2 DBP #3 DBP #4 DBP #5 DBP #6 
3/97 1739.18 1161.28 1549.85 764.48 606.95 1421.69 
4/97 692.38 323.82 387.84 213.15 308.69 1310.65 

5/97 383.36 299.63 331.34 134.29 105.32 712.48 

6/97 103.71 190.30 136.30 148.56 111.97 112.72 

7/97 555.70 432.77 517.44 785.75 546.98 424.15 

8/97 < 20 < 20 < 20 < 20 < 20 < 20 
Highlighted sections indicate sampling periods not in violation of contact recreation standards 

DBP # = Dickinson Bayou Project Surface Water Quality Sampling Site 
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This table and the following chart indicates a violation of contact recreation standards in 22 of 36 
sampling periods or approximately 61% of the time when using the 200 colonies per 100 ml 
geometric mean as the standard.  
 

Dickinson Bayou Project Water Sampling Results 
 
 
 
 
 
 
 
 
 
 
 
 
 

Any samplin
 
Table 3 below p
recreation stand
ml, 26 of 36 sam
of approximatel
 

 
Month 
/Year 

D

3/97 17
50
16
13
90

4/97 17
30
80
13
30

 
 
 
 
 

 

g site exceeding 200 colonies per 100 ml as a geometric mean violates contact recreation standards. 

rovides the results of all sampling events during the project. When using contact 
ards based on the percentage of monthly samples exceeding 400 colonies per 100 
pling periods showed a violation of the standards. This indicates a violation rate 

y 72%.  

 
Table 3 

Dickinson Bayou Project 
Fecal Coliform Sampling Results (Colonies/100ml) 

BP#1 DBP#2 DBP#3 DBP#4 DBP#5 DBP#6 

00 
0 
000 
0 
00 

800 
300 
16000 
110 
5000 

900 
300 
16000 
230 
9000 

170 
20 
16000 
300 
16000 

130 
40 
16000 
110 
9000 

1100 
500 
16000 
220 
3000 

0 
0 
0 
00 
00 

110 
170 
1400 
80 
1700 

300 
500 
500 
90 
1300 

40 
500 
500 
40 
1100 

20 
1100 
1300 
140 
700 

500 
1700 
1300 
700 
5000 
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Month 
 

DBP#1 DBP#2 DBP#3 DBP#4 DBP#5 DBP#6 

5/97 500 
800 
300 
230 
300 

500 
140 
300 
230 
500 

2400 
40 
800 
40 
1300 

80 
70 
1300 
20 
300 

90 
80 
300 
20 
300 

300 
2400 
300 
1700 
500 

6/97 5000 
20 
20 
20 
300 

1300 
40 
300 
20 
800 

700 
230 
140 
20 
800 

1100 
20 
130 
110 
230 

500 
20 
40 
40 
1100 

700 
20 
130 
20 
500 

7/97 300 
230 
2400 
16000 
20 

300 
230 
2200 
4000 
20 

210 
230 
2400 
16000 
20 

800 
130 
9000 
16000 
20 

300 
170 
3000 
16000 
20 

300 
130 
1100 
16000 
20 

8/97 20 
20 
20 
20 
20 

20 
20 
20 
20 
20 

20 
20 
20 
20 
20 

20 
20 
20 
20 
20 

20 
20 
20 
20 
20 

20 
20 
20 
20 
20 

Highlighted sections indicate sampling periods not in violation of contact recreation standards. 

DBP#= Dickinson Bayou Project Surface Water Quality Sampling Site 

 

 

Dickinson Bayou Project Water Sampling Results 
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ny sampling site with more than one sample exceeding 400 colonies/ml violates contact recreation standards. 
 

 result of the project coliform sampling activities show bacteriological water quality in the 
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watershed to be rather erratic. The same sampling sites varied from 20 to 16000 colonies per 100  
m1 in the same month. Whether these varying results are a product of recent rainfall events and  
associated runoff, or other environmental factors is unclear. More testing would be necessary to  
answer the question as to the relationship between septic system failures and fecal coliform  
concentrations in the bayou.  

Septic System Evaluation Survey 

Individual septic system surveys were performed in the various clusters of homes targeted earlier  
in the project. During the surveys, educational information on the care and maintenance of septic  
systems was provided to homeowners. This educational material is located in Appendix E.  

Each survey was designed to identify failing septic systems, determine the likely cause of the 
 failure and suggest solutions to correct the problem. As the project staff canvassed the project  
area they met with many different attitudes from the various occupants. These ranged from the  
very interested to those that asked that they leave the property. Most were cordial and interested  
in how septic systems worked as well as how a malfunctioning system would affect the  
environment and public health. The survey form used during this phase of the project is 
presented 
in Appendix H. Each of the residential clusters investigated are described in the following  
discussion. Appendix C is a map of the study area and it shows where each cluster of homes was  
located as well as where project surface water sampling stations were established.  
 

 
Tranquil Trace Cluster (Cluster #1) 

Only three homes were surveyed in this cluster. Time constraints prevented additional work from 
being done on the additional four homes in the area. None of these homes had any evidence of 
septic system failure.  

Pine Oak Cluster (Cluster #2) 

The Pine Oak cluster of septic systems presented the most concentrated group of homes and did 
have a significant number of failures reported. That along with the fact that a public sewage 
collection system existed just across the bayou, suggested that the possibility existed that some 
connection to the public system might be feasible. It was decided that the project should attempt 
to present this option to cluster residents as a potential technical solution to the sewage disposal 
problem in their neighborhood.  

Of the forty-five residences surveyed in this cluster, which represented nearly one hundred 
percent of all homes in the community, twenty-two showed evidence of failure. This almost fifty 
percent failure rate made this community a significant potential source of fecal coliform 
contamination in the bayou. A meeting between these residents and officials of the City of 
Dickinson, WCID #1  
and the Galveston County Health District was arranged outside normal working hours. 
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The meeting was well attended by over thirty members of the community. After a short  
presentation on the nature of the problem and that a potential corrective measure might include  
connection to a local public sewage collection system, a discussion ensued. During the 
discussion it was clear that most residents would be pleased to connect to a public sewage 
collection system. Various possibilities for moving the wastewater to the collection system were 
suggested.  

Although residents wanted to be connected to a local public sewage collection system, none were 
very enthusiastic about paying for the costs of building the infrastructure that would be needed. 
Loans and other financing that involved significant financial outlays by residents were not very 
popular at this meeting. The group asked that staff look into grants that might be available for 
such a project.  

After a significant search of available financial resources, it was likely that no grants were going 
to be available for this moderate to high income community. Interest in a community-wide 
collection system solution to the problem waned. Unless attitudes change, it is likely that each 
home with a septic system problem will have to address it individually.  

Individual solutions to wastewater disposal problems are quite common. Unfortunately, many of  
the homes in this community have significant obstacles to overcome in order to correct failing 
systems. One major problem is that many of the lots in question are extremely small and in all 
likelihood will not have the needed room to properly distribute wastewater on the available 
property.  

 
Another problem relates to poor soil in the area that will preclude the use of conventional and  
relatively inexpensive subsurface disposal methods. The disposal systems most likely to be used 
in the area would include aerobic treatment plants with drip emitter disposal fields. Larger lots 
may be able to use surface application as a disposal method.  

All of the homes in the project area use individual private wells for drinking water. This brings 
another variable into the equation when one must consider how and where wastewater will be 
discharged. Setback requirements for water wells from septic systems are designed to protect 
underground drinking water from the potential public health effects of sewage contamination. 
Unfortunately, many of the failing systems are located on small lots that may not be able to meet 
setback requirements. The potential does exist to contaminate groundwater under these 
circumstances.  

Windcrest Cluster (Cluster #3) 

Nine homes, which included all residences near the bayou in this community, were surveyed in  
this cluster. Eight of these systems showed evidence of failure. Small lots and poor soil will 
make septic system repairs difficult to complete.  
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Hillman Cluster (Cluster #4)  

Twenty~seven homes were identified and surveyed in this cluster and this number of residences 
included all those near the bayou. Six showed evidence of failure. The area is a mixture of both 
large and small lots. The property is low and subject to occasional flooding. There are no easy  
routes to public sewage disposal facilities in this area.  

Edgewater Cluster (Cluster #5) 

The Edgewater cluster had six homes surveyed. None showed signs of septic system failure.  

Of the 90 systems included in the site survey portion of the project, 40% were found to exhibit  
some form of failure. These failures ranged in character from slight leakage around septic tank 
lids to what appeared to be direct lines discharging wastewater to Dickinson Bayou. Those 
systems noted as having an operational status of “unknown” were those in which owners could 
not be contacted or were unwilling to take part in the voluntary inspections provided during the 
project.  

Table 4 
Dickinson Bayou Project 

Septic System Status 

 Functioning 
System 

Malfunctioning 
System 

Status 
Unknown 

Total 

Number of 
Systems 

44 36 10 90 

Percentage 49% 40% 11% 
100% 

Some effort was put forth in trying to identify the age of each system and compare that to the 
functional status of the system. Unless the system had a valid permit issued by the GCHD, only 
information provided by property owners would tell us the age of each system. Because homes  
may change hands many times over its useful life, some of the system age information is not 
likely to be very accurate.  

The age of septic systems is likely to have some impact on its ability to remain functional. This 
is especially true if the system is not well maintained. Should sludge material not be pumped out 
of septic tanks on a regular basis, it is likely that this material would overflow out of the tanks 
and enter the drainfield. Upon entering the drainfield, this material would many times cause the 
loss of absorptive capability in the receiving soil by plugging soil pores. The ultimate result 
would be hydraulic overload and wastewater would no longer be effectively absorbed into the 
soil.  

11 



 
Table 5 

Septic System Functional Status 
 (By Age) 

  

System   1-5   6-10  11-15  16-20   20+   Age   

Age (Yrs)            Unknown   

System  F  NF  F  NF  F  NF  F  NF  F  NF  F  NF  Total  
Status               
# of  6  0  5  2  2  2  4  5  11 13  14  13  77  
Systems               
Percentage  100  0  71  29  50  50  44  56  46 54  52  48  100  
 
F= Functioning Septic System  
NF= Non-Functional Septic System  
 
Other factors leading to system failures include damage to the system as well as insufficient 
sizing and poor soil availability. The entire  
project area has what would be  
considered poor soil for use with  
absorptive drainfield septic systems.  
The Soil Survey of Galveston County 
identifies soils in the area to be clayey  
and very slowly permeable with  
relatively high winter water tables.  
Such soils would now be considered  
incompatible with the installation of the 
common conventional septic systems  
so common in the past. 
 
The Texas Natural Resource Conservation Commissi
in 30 Texas Administrative Code Chapter 285, clearl
unsuitable for standard subsurface disposal of wastew
installed along Dickinson Bayou were constructed lon
These systems would now be considered to be unsuit
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on's rules for on-site sewage facilities found 
y state that clayey soils (Soil Class IV) are 
ater. Unfortunately, most of the systems 
g before these rules came into effect.  

able for the soil in which they are installed.  



Education and Technical Assistance  
 
Concurrently with the physical surveys of area septic systems, an educational program involving 
printed material was established. This information is presented in Appendix E.  
 
All residents have received a packet whether their system was failing or not. The packet included 
a record keeping folder, a septic system quiz, a brochure concerning health concerns of failing 
septic systems, a brochure on the reasons septic systems fail, a copy of Pipeline newsletter 
provided by Small Flows National Clearing House, and a leaflet discussing alternative household 
cleaning solutions for septic system owners.  
 
The folder provided a record for keeping important information such as permit number, septic 
system installers name, septic system pumpers name, maintenance records, as well as basic 
septic system layout descriptions.  
 
The septic system quiz provided the resident with a guide to challenge their knowledge on their 
septic system. The answers were provided at the bottom of the page, as well as in the pamphlets. 
The brochure covering the issue of failing septic systems was intended to be an aid to the 
resident in identifying a problematic situation and how to distinguish the types and causes of 
failure: too much water consumption, improper design and construction, and lack of 
maintenance. Some corrective measures were also suggested.  
 
Information from Pipeline offered topics such as maintenance issues, groundwater pollution, 
septic system do's and don'ts, and lists of addresses of where to find additional educational 
information on septic systems and other communities that utilize on-site sewage facilities.  
Health consequences of failing septic systems were addressed by explaining the diseases present 
in untreated wastewater and how to prevent contamination as well. 
.  
Also provided in the packet, was a list of common alternatives to household cleaners. This list 
suggested less harmful substitutes to common cleaners and provides recipes for cleaning specific 
items (metal polish, glass cleaner, drain cleaner, etc .. .).  
 
Follow-Up Surveys 
 
Near the end of the project, staff revisited as many residences as possible to determine whether 
or not the project educational information and technical assistance had reduced the failure rate of 
existing septic systems. Forty-six responses were obtained during the fol1ow~up survey.  
 
The responses to this survey were generally very positive. Most respondents thought the 
information packet provided to them was extremely useful in making them aware of what septic 
systems are and what maintenance is necessary to keep them working properly. Eighty-five 
percent, or thirty-nine of forty-six respondents, suggested the educational materials provided  
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during the project were helpful. 
 
Twenty respondents suggested they would somehow change the way they interacted with their 
septic system to give it a better chance of doing the job it was designed to do. Such changes 
included the use of less water in their daily activities and the addition of routine maintenance to 
the septic system. At least thirteen residents suggested they wanted public sewage collection to 
be available in order to solve the sewage disposal problem in the area.  
 
Septic System Web Page 
 
It was decided late in the project that it might be useful to create a web page to discuss not only 
the findings of this project, but to have information available to those interested in the private 
disposal of wastewater. The web page will include:  
• Information regarding the Dickinson Bayou Project  
• GCHD contact information  
• GCHD news section  
• Septic system permitting process and fees  
• GCHD septic system forms  
• Septic system regulations  
• Directories of septic system installers and designers  
• Links to other WWW sites of interest  
• Other public and technical information  
•  
The site will be created under an interagency agreement between the GCHD and Texas A&M 
University at Galveston. This web site is intended to provide septic system information to 
interested persons over the world wide web. Since education is extremely important in 
preventing pollution, it is hoped that the information provided at this web site will be useful to 
those who have questions regarding private wastewater disposal systems.  
 
It is expected that the web page project will have a product available to the public in 
approximately four months.  
 
Neighborhood Needs Assessment  
 
Another late addition to the project was a neighborhood needs assessment concerning wastewater 
disposal problems in the Dickinson Bayou area. This assessment was contracted out to Second 
Nature Systems. This firm is familiar with wastewater disposal problems and solutions available 
to solve these problems.  
 
This assessment was thought to be necessary because a relatively large number of wastewater 
disposal systems in the watershed were found to be malfunctioning. Additionally, project 
investigators found significant limiting factors that would likely make it difficult to correct these 
system failures on an individual basis.  
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The needs assessment identified neighborhoods that had wastewater disposal problems and 
suggested alternatives for correction of those problems. Although some neighborhoods or parts 
of neighborhoods, may be able to correct wastewater disposal problems on an individual basis,  
others have significant limiting factors which will likely preclude individual fixes. In these 
situations families or entire communities may have to join together to install a system that will 
jointly treat the wastewater of affected residences.  
 
Considerable difficulties may arise when several families are approached to consider clustering 
their wastewater disposal alternatives. Aside from the fact that such clustered systems are rare in 
the county and somewhat difficult to get properly set up in a legal sense, many of these 
"independent" families may be opposed to being legally connected to other families and be 
jointly responsible for neighborhood wastewater disposal.  
 
The entire text of the Neighborhood Needs Assessment for Dickinson Bayou is to be found in 
Appendix D.  
 

Lessons Learned 
 

Many delays during project start up did not allow any more than six months of surface water 
quality sampling data. A full years worth of data should be acquired for baseline data to give a 
better indication of surface water quality in the bayou. Given the water quality data collected 
during the project, it is extremely difficult to determine the impact septic systems may be having 
on water quality in the bayou associated with fecal coliform bacteria.  
 
This area is dotted with agricultural operations ranging from rice farming to cattle ranching. 
Fecal coliform contamination in the bayou may in fact be impacted by agriculture in the area, 
especially cattle ranching. Galveston Bay National Estuary Program Characterization Study #15 
described land use in the Dickinson Bayou watershed. That study the following uses of land in 
the water shed:  
 

Dickinson Bayou Watershed Land Use 
Open/Pasture  45% 
Agricultural  20% 
Wetland  19% 
Residential 9% 
Urban  5% 
Forrest  1% 
Water  1% 

 
Although we know something about land use in the watershed, it is unclear as to what extent 
those land uses may impact fecal coliform contamination in the bayou. It may be an interesting 
topic for future studies.  
 
Time and other resource limitations prevented a complete study of all residences in the 
watershed.  
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Future septic system surveys should look at other areas of the watershed that were not 
investigated during this project.  
 
One major lesson learned was that many local public health agencies likely do not have the 
resources to go out into potentially troubled areas to look for problems associated with failing 
septic systems. It appears that these physical surveys are necessary however, because 
neighborhoods apparently become complacent in many cases regarding failing septic systems. 
Some property owners prefer to ignore the problem rather than try to solve it. Of course this 
attitude may be born out of the fear that a solution to the problem may be rather costly. Others 
may not clearly understand the risk that failing systems may present to both the environment and 
public health. The educational material produced during this project would be useful in 
acquainting septic system owners with the maintenance requirements and consequences of 
allowing septic systems to malfunction.  
 
Another concern that needs to be addressed is that of funding for communities without an 
organization that might be eligible for money used to correct wastewater disposal problems. 
Obviously, a large community willing to organize for the purpose of solving a wastewater 
disposal problem will likely be able to acquire money from any of a number of funding sources. 
A problem identified during this project is that very small communities and individuals have a 
much more difficult time in finding financial assistance to implement corrective measures. More 
effort should be put forth in trying to provide reasonable funding opportunities for small 
communities or individuals to correct difficult individual wastewater disposal problems. Perhaps 
the U.S. Environmental Protection Agency might be instrumental in providing such a source of 
inexpensive money to correct individual or small community problems in sensitive watersheds.  
 
An associated potential concern is that of groundwater contamination in areas with failing septic 
systems. Most areas that use septic systems for wastewater disposal also use private water wells 
as their source of drinking water. Obviously, an area with many failing septic systems may have 
an increased likelihood that private water wells in the area may be negatively impacted by failing 
septic systems. Future projects examining groundwater quality in the watershed may provide 
insights as to how failing septic systems may affect this valuable resource.  
 
Consideration is being given to changing the septic system permit for those systems located in 
sensitive areas such as the Dickinson Bayou watershed. Currently, septic systems are inspected 
once by the GCHD at the time of construction. If the construction inspection shows the system to 
have been constructed in compliance with current standards it is given a permit to operate with 
no further oversight from the regulatory authority. Because lack of maintenance and other septic 
system abuses may cause the system to fail, as was seen during this project, it is possible that 
failing septic systems could operate in failure mode for extended periods of time leading to 
continued pollution of the watershed. Renewable septic system permits may be one way to 
maintain higher water quality.  
 
Rather than a permit being issued for the life of the septic system, the permit could be issued for 
a three year period at which time it would have to be renewed. At the time of renewal a physical  
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survey of the property would be made to identify any signs of system failure. If no problems 
were found the permit would be renewed. Any problems identified would have to be corrected 
before the permit would be renewed.  
Such a program would force the regulatory authority into these sensitive areas and renewal fees 
would potentially provide some additional resources to accomplish the task.  
One final lesson learned regarding wastewater disposal problems in the watershed. Although we 
expected to find failing septic systems as a result of a physical survey of the watershed~ we did 
not think as large a percentage as found would be failing. Also, it was pretty clear that people 
did not know or chose to ignore septic system failures in their neighborhoods unless it was 
pointed out to them. The solution to such a problem will likely require that more surveillance 
resources be dedicated to similar physical property surveys in the future. This will however be 
extremely difficult to accomplish because of the trend toward smaller government with less 
resources available to accomplish with the many tasks regulatory agencies are currently 
responsible for.  

Conclusion  
 

This project discovered many septic systems failing in the Dickinson Bayou watershed. The 
extent to which these failing septic systems are adding to the fecal coliform load of the bayou is 
unclear but may be significant. More work is needed to determine the loading and source of all 
fecal coliform sources entering the bayou as we strive to have the bayou once again meet 
contact recreation standards.  
 
The major successes of the project was that of identifying many failing systems in the 
watershed and marking them for needed corrective action. Residents responded favorably to 
educational material presented to them and many will or have already changed the way they live 
with private wastewater disposal facilities. Such attitude changes are a positive development in 
the continuing activities toward reducing not only fecal coliform contamination in the watershed 
but reducing other forms of pollution as well.  
 
Once property owners were officially made aware of their failing septic system, most were 
willing to look into making the appropriate corrections. Unfortunately, several properties have 
significant restricting factors that may in fact preclude individual replacement alternatives on 
that same property. Cluster (several homes) systems and community wide treatment and 
collection systems are being reviewed as solutions in the appropriate situations. Fecal coliform 
contamination in the Dickinson Bayou watershed from failing septic systems will slowly 
decline as the failing systems are identified and brought into compliance.  
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APPENDIX A  HISTORICAL DATA 
 

12/31/96    DICKINSON BAYOU
    
Stationid Enddate Raining Daysprior Fecalcoli
--------- -------- - --------- ---------
D41 10/05/95 NO 2 2400
D41 11/02/95 NO 2 800
D41 12/08/95 NO 19 110
D41 1/11/96 NO 6
D41 2/05/96 NO 4 2400
D41 3/08/96 NO 7 500
D41 4/16/96 NO 23 170
D41 5/07/96 NO 9 110
D41 6/05/96 NO 1 220
D41 7/05/96 NO 7 230
D41 8/29/96 YES 0 16000
D41 9/12/96 NO 4 260
D42 10/05/95 NO· 2 5000
D42 11/02/95 NO 2 230
D42 12/08/95 NO 19 700
D42 1/11/96 NO 6
D42 2/05/96 NO 4 500
D42 3/08/96 NO 7 500
D42 4/16/96 NO 23 2200
D42 5/07/96 NO 9 500
D42 6/05/96 NO 1 9000
D42 7/05/96 NO 7 230
D42 8/29/96 NO 1 16000
D42 9/12/96 NO 4 300
D44 10/05/95 NO 2 40
D44A 4/16/96 NO 23 20
D44A 5/07/96 NO 9 80
D44A 6/05/96 NO 1 130
D44A 7/05/96 NO 7 40
D44A 8/29/96 NO 1 1700
D44A 9/12/96 NO 4 80
D45 10/05/95 NO 2 300
D45 11/02/95 NO 2 140
D45 12/08/95 NO 19 300
D45 1/11/96 NO 6
D45 2/05/96 NO 4 600
D45 3/08/96 NO 7 260
D45 4/16/96 NO 23 130
D45 5/07/96 NO 9 230
D45 6/05/96 NO 1 1300
D45 7/05/96 NO 7 230
D45 8/29/96 NO 1 1100
D45 9/12/96 NO 4 300
D46 10/05/95 NO 2 1300
D46 11/02/95 NO 2 1100
D46 12/08/95 NO 19 2400
D46 1/11/96 NO 6
D46 2/05/96 NO 4 2200
D46 8/29/96 NO 1 1700
D46 9/12/96 NO 4 2400
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12/31/96    DICKINSON BAYOU 
D50  10/05/95  NO  2 500 
D50  11/02/95  NO  2 230 
D50  12/08/95  NO  19 300 
D50  1/11/96  NO  6 
D50  2/05/96  NO  4 2200 
D50  3/08/96  NO  7 170 
D50  4/16/96  NO  23 130 
D50  5/07/96  NO  9 110 
D50  6/05/96  NO  1 2400 
D50  7/05/96  NO  7 40 
D50  8/29/96  NO  1 2400 
D50  9/12/96  NO  4 220 
D52  10/05/95  NO  2 3000 
D52  11/02/95  NO  2 1300 
D52  12/08/95  NO  19 2200 
D52  1/11/96  NO  6 
D52  2/05/96  NO  4  2400 
D52  4/16/96  NO  23  300 
D52  5/07/96  NO  9  800 
D52  6/05/96  NO  1  15000 
D52  7/05/96  NO  7  500 
D52  8/29/96  NO  1  3000 
D52  9/12/96  NO  4  1300 
D54  10/05/95  NO  2  230 
D54  11/02/95  NO  2  300 
D54  12/08/95  NO  19  3000 
D54  1/11/96  NO  6  
D54  2/05/96  NO  4  1100 
D54  3/08/96  NO  7  170 
D54  5/07/96  NO  9  110 
D54 6/05/96  NO  1  16000 
D54  7/05/96  NO  7  1400 
D54  8/29/96  NO  1 6000 
D54  9/12/96  NO  4  500 
D59  10/05/95  NO  2  40 
D59  11/02/95  NO  2  300 
D59  12/08/95  NO  19  800 
D59  1/11/96  NO  6  
D59  2/05/96  NO  4  300 
D59  3/08/96  NO  7  70 
D59  4/16/96  NO  23  140
D59  5/07/96  NO  9  20 
D59  6/05/96  NO  1   280 
D59  7/05/96  NO  7  20 
D59  8/29/96  NO  1  1300 
D59  9/12/96  NO  4  300 
D60  10/05/95  NO  2  20 
D60  11/02/95  NO  2  20 
D60  12/08/95  NO  19  170 
D60  1/11/96  NO  6  
D60  2/05/96  NO  4  2400 
D60  3/08/96  NO  7  20 
D60  4/16/96  NO  23  20 
D60  5/07/96  NO  9  20 
D60  6/05/96  NO  1 20 
D60  7/05/96  NO  7  20 
D60  8/29/96  NO  1 800 
D60  9/12/96  NO 4 400 
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12/31/96   DICKINSON BAYOU
Stationid  Enddate  Raining  Daysprior Fecalcoli 
--------- -------- ------- --------- ---------
D41  10/12/94  NO  3 110 
D41  11/04/94 NO  19 170 
D41  2/02/95  NO  7 2400 
D41  3/16/95  NO  1 700 
D41  4/13/95  NO  3 230 
D41  5/11/95  NO  3 700 
D41  7/06/95  NO  1 16000 
D41  7/27/95  NO  2 230 
D41  8/22/95  NO  1 230 
D41  9/14/95  NO  1 300 
D42  10/12/94  NO  3 90 
D42  11/04/94  NO  19 230 
D42  2/02/95  NO  7 800 
D42  3/16/95  NO  1 1700 
D42  4/13/95  NO  3 900 
D42  5/11/95  NO  3 1300 
D42  7/06/95  NO  1 500 
D42  7/27/95  NO  2 170 
D42  8/22/95  NO  1 210 
D42  9/14/95  NO  1 800 
D43  10/12/94  NO  3 40 
D43  1/04/95 NO  1 1300 
D43  3/16/95  NO  1 500 
D43  7/06/95  NO  1 3000 
D45  10/12/94  NO  3 300 
D45  11/04/94  NO  19 500 
D45  1/04/95  NO  1 9000 
D45  2/02/95  NO  7 800 
D45  3/16/95  NO  1 1300 
D45  4/13/95  NO  3 1300 
D45  5/11/95  NO  3 800 
D45  7/06/95  NO  1 5000 
D45  7/27/95  NO  2 800 
D45  8/22/95  NO  1 500 
D45  9/14/95  NO  1 300 
D46  10/12/94  NO  3 500 
D46  11/04/94  NO  19 2200 
D46  1/04/95  NO  1 1700 
D46  2/02/95  NO  7 300 
D46  3/16/95  NO  1 800 
D46  4/13/95  NO  3 800
D46  5/11/95  NO  3 2200 
D46  7/06/95  NO  1 24000 
D46  7/27/95  NO  2 500 
D46  8/22/95  NO  1 70 
D46  9/14/95  NO  1 24000 
D50  10/12/94  NO 3 20 
D50  11/04/94  NO  19 80 
D50  1/04/95  NO  1 1300 
D50  2/02/95  NO 7 800 
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D50 3/16/95 NO  1 1300
D50 4/13/95  NO  3 800 
D50  5/11/95  NO  3 40 
D50 7/06/95  NO  1 9000 
D50  7/27/95  NO  2 40 
D50  8/22/95  NO  1 800 
D50  9/14/95  NO  1 80 
D52  10/12/94  NO  3 1100 
D52  11/04/94  NO  19 300 
D52  1/04/95  NO  1 500 
D52  2/02/95  NO  7 700 
D52  3/16/95  NO  1 1700 
D52  4/13/95  NO  3 800 
D52  5/11/95  NO  3 500 
D52  7/06/95  NO  1 9000 
D52  7/27/95  NO  2 800 
D52  8/22/95  NO  1 800 
D52  9/14/95  NO  1 300 
D54  10/12/94  NO  3 500 
D54  11/04/94  NO  19 500 
D54  1/04/95  NO  1 5000 
D54  2/02/95  NO  7 500 
D54  3/16/95  NO  1 3000 
D54  4/13/95  NO  3 800 
D54  5/11/95  NO  3 800 
D54  7/06/95  NO  1 24000 
D54  7/27/95  NO  2 80 
D54  8/22/95  NO  1 300 
D54  9/14/95  NO  1 300 
D55  10/12/94  NO  3 20 
D55  11/04/94  NO   500
D55  1/04/95  NO  1 2400 
D55  5/11/95  NO  3 70 
D55  7/06/95  NO  1 24000 
D55  8/22/95  NO  1 130 
D59  10/12/94  NO  3 170 
D59  11/04/94  NO  230
D59  1/04/95  NO  1 1700 
D59  2/02/95  NO  7 300 
D59  3/16/95  NO  1 3000 
D59  4/13/95  NO  3 500 
D59  5/11/95  NO  3 130 
D59  7/06/95  NO  1 16000 
D59  7/27/95  NO  2 70 
D59  8/22/95  NO 1 500 
D59  9/14/95  NO  1 220 
D59A  10/12/94  NO  3 300 
D59A  11/04/94  NO  19 240002
D59A  1/04/95  NO  1 20 
D59A  2/02/95  NO  7 10 
D59A  3/16/95  NO  1 230 
D59A  4/13/95  NO  3 110 
D59A  5/11/95  NO  3 500 
D59A  7/06/95  NO  1 3000 
D59A  7/27/95  NO  2 600 
D59A  8/22/95  NO  1 1300 
D59A  9/14/95  NO  1 3000 
D60  10/12/94  NO 3 10 
D60  11/04/94  NO  19 130 
D60  1/04/95  NO 1 800 
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D60  2/02/95  NO 7 110 
D60  3/16/95  NO 1 3000 
D60  4/13/95  NO 3 40 
D60  5/11/95  NO 3 10 
D60  7/06/95  NO 1 300 
D60  7/27/95  NO 2 40 
D60  8/22/95  NO 1 70 
D60  9/14/95  NO 1 40 
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12/31/96   DICKINSON BAYOU 
Stationid Enddate Raining  Daysprior Fecalcol
--------- ------- -------  ---------
D41 1/11/94 NO 10 270
D41 3/03/94 NO 2 500 
D41  4/19/94  NO  1 1300
D41  5/12/94  NO   80 
D41  6/16/94  NO   500 
D41  8/02/94  NO  1 500 
D41 10/12/94 NO  110
D42  1/11/94  NO  10 300 
D42  3/03/94  NO  2 800 
D42  4/19/94  NO  1 2400 
D42  5/12/94  NO   2400
D42  6/16/94  NO   700 
D42  8/02/94  NO  1 500 
D42  10/12/94  NO   90 
D43  1/11/94  NO  10 80 
D43 3/03/94 NO  220
D43  6/16/94  NO   210 
D43 10/12/94 NO  40
D44  5/12/94  NO   170 
D45  1/11/94  NO  10 300 
D45  3/03/94  NO  2 220 
D45  4/19/94  NO  1 300 
D45 5/12/94 NO  80
D45 6/16/94 NO   130
D45  8/02/94  NO  1 500 
D45  9/08/94  NO .9
D46  1/11/94  NO 10 500 
D46  3/03/94  NO  2 16001 
D46  4/19/94  NO   5000 
D46  5/12/94  NO   500
D46  6/16/94  NO  0  1100 
D46  S/02/94  NO  1  300 
D46  9/0S/94  NO  .9 
D50  1/11/94  NO  10 300 
D50  3/03/94  NO  2  220 
D50  4/19/94  NO  1  300 
D50  5/12/94  NO   500 
D50 6/16/94  NO  0  230 
D50  8/02/94  NO  1  220 
D50  9/08/94  YES  .9 
D52  1/11/94  NO  10 2400 
D52  3/03/94  NO  2  230 
D52  4/19/94  NO  1  700 
D52  5/12/94  NO   300 
D52  6/16/94  NO  0  1300 
D52  8/02/94  NO  1  700 
D52  9/08/94  NO  .9 
D54  1/11/94  NO  10 1300 
D54  3/03/94  NO  2  230 
D54  4/19/94  NO 1 400 
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D54  5/12/94  NO   500 
D54  6/16/94  NO  0  300 
D54  8/02/94  NO  1  230 
D54  9/08/94  NO  .9  
D54  10/12/94  NO   500 
D55  1/11/94  NO 10 170 
D55  3/03/94  NO  2  170 
D55  4/19/94  NO  1  80 
D55 5/12/94  NO   40 
D55  6/16/94  NO  0  640 
D55  8/02/94  NO  1  60 
D55  9/08/94  YES  .9  
D55  10/12/94  NO   20 
D59  1/11/94  NO  10  700 
D59  3/03/94  NO  2  170 
D59  4/19/94  NO  1  230 
D59  5/12/94  NO   5000 
D59  6/16/94  NO   500 
D59  8/02/94  NO  1  500 
D53  9/08/94  NO  .9  
D59  10/12/94  NO   170 
D59  11/04/94  NO  19  230 
D59A  1/11/94  NO  10  20 
D59A  3/03/94  NO  2  80 
D59A  4/19/94  NO  1  500 
D59A  5/12/94  NO   1700 
D59A  6/15/94  NO  0  300 
D59A  8/02/94  NO  1  500 
D59A  10/12194  NO   300 
D60  1/11/94  NO  10  110 
D60  3/03/94  NO  2  20 
D60  4/19/94  NO  1  60
D60  5/12/94  NO   20 
D60  6/16/94  NO   230 
D60  8/02/94  NO  1  110 
D60  9/08/94  YES .9 
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12/31/96   DICKINSON BAYOU 

Stationid  Enddate  Raining  Daysprior  Fecalcoli 
--------- -------- ------- --------- ---------
D41  1/14/93  NO  3  800 
D41  2/25/93  NO  4  500 
D41  3/23/93  NO  1  16000 
D41  6/09/93  NO  8  220 
D41  7/20/93  NO  4  170 
D41  8/05/93  NO   79 
D41  9/08/93  NO  1  230 
D41  10/12/93  NO  3  
D41  11/02/93  NO  4  1100 
D41  12/08/93  NO  4  300 
D42  1/14/93  NO  3  800 
D42 2/25/93  YES 4 230
D42  3/23/93  NO  1  16000 
D42  5/25/93  NO  1  3000 
D42  7/20/93  NO  4  500 
D42 8/05/93 NO  13
D42  9/08/93  NO  1  800 
D42  10/12/93  NO  3  130 
D42  11/02/93  NO  44 170
D42  12/08/93  NO  44 500
D43  3/23/93  NO  1 9000 
D43  7/20/93 NO  44 80
D43  10/12/93  NO  33 70
D45  1/14/93  NO  33 1300
D45  3/23/93  NO  1  16001
D45  4/20/93  NO  55 900
D45  5/25/93  NO  1 500
D45  6/09/93  NO  88 500
D45  7/20/93  NO  44 20 
D45  7/20/93  NO  44 800
D45  8/05/93  NO   11
D45  9/08/93  NO  1 300
D45  11/02/93  NO  44 800
D45  12/08/93  NO  44 80
D46  2/25/93  YES 44 1400
D46  3/23/93  NO 1 16001
D46  4/20/93  NO  55 130
D46  5/25/93  NO  1 2200
D46  6/09/93  NO  88 300
D46  7/20/93  NO  44 70
D46  9/08/93  NO  1 230
D46  10/12/93  NO  33 800
D46  11/02/93  NO  44 16000
D46  12/08/93  NO  44 16000
D50  1/14/93  NO  33 
D50  2/25/93  NO  44 500
D50  3/23/93  NO  1  16001
D50  4/20/93  NO  55 230
D50  5/25/93  NO  1 1300
D50  6/09/93  NO 8 130

 



APPENDIX A  HISTORICAL DATA 
 

D50   7/20/93  NO  4  80 
D50  10/12/93  NO  3  90 
D50  11/02/93  NO  4  500 
D52  2/25/93  YES  4  3000 
D52  3/23/93  NO  1  16001 
D52  4/20/93  NO  5  500 
D52  5/25/93  NO  1  700 
D52  7/20/93  NO  4  170 
D52  8/05/93  NO   17 
D52  10/12/93  NO  3  500 
D54  3/23/93  NO  1  16000 
D54  4/20/93  NO  5  300 
D54  8/05/93  NO   70 
D54  9/08/93  NO  1  700 
D54  10/12/93  NO  3  1100 
D55  1/14/93  NO  3  
D55  2/25/93  NO  4  40 
D55  3/23/93  NO  1  16001 
D55  4/20/93  NO  5  170 
D55  6/09/93  NO  8  130 
D55  8/05/93  NO   8 
D55  10/12/93  NO  3  2400 
D55  11/02/93  NO 4 20 
D59  01/14/93 NO 3 
D59  2/25/93  NO  4  1700 
D59  3/23/93  NO  1  16001 
D59  4/20/93  NO  5  260 
D59  5/25/93  NO  1  300 
D59  8/05/93  NO   49 
D59  9/08/93  NO  1  170 
D59  10/12/93  NO  3  500 
D59  11/02/93  NO  4  300 
D59A  1/14/93  NO  3  
D59A  2/25/93  NO  4  5000 
D59A  3/23/93  NO  1  3000 
D59A  4/20/93  NO  5  16000 
D59A  6/09/93  NO  88 900 
D59A  7/20/93  NO  4  2400 
D59A  8/05/93  NO   1601 
D59A  9/08/93  NO  1  5000
D59A  10/12/93  NO  33 800 
D59A  11/02/93  NO  44 700 
D59A  12/08/93  NO  44 20
D60  1/14/93  NO  33 500 
D60  2/25/93  NO  44 900 
D60  3/23/93  NO  1 900 
D60  4/20/93  NO  55 110 
D60  5/25/93  NO  1 80
D60  9/08/93  NO  1 20 
D60  11/02/93  NO  44 110 
D60  12/08/93  NO 44 20 

 



APPENDIX A  HISTORICAL DATA 
 

12/31/96  DICKINSON BAYOU 

Stationid  Enddate  Raining  Daysprior  Fecalcoli 
--------- -------- ------- --------- ---------
D41  2/20/92  NO   300 
041  3/19/92  NO   80 
D41  4/22/92  NO  3  1.700 
D41  6/10/92  NO  1  3000 
D41  7/22/92  NO  1  800 
D41  8/27/92  NO   500 
D41  9/16/92  NO   170 
D41  10/15/92  NO   40 
D41  11/10/92  NO   230 
D41  12/16/92  YES  1  9000 
D42  2/20/92  NO   500 
D42  3/19/92  NO   500 
D42  4/22/92  NO  3  2400 
D42  6/10/92  NO  1  1300 
D42  7/22/92  NO  1  1300 
D42  8/27/92  NO   90
D42  9/16/92  NO   300 
D42  10/15/92  NO   130 
D42  11/10/92  YES   2200 
D42  12/16/92  NO  1  9000 
D45  2/20/92  NO   500 
D45  3/19/92  NO   1100 
D45  4/22/92  NO  3  3000 
D45  6/10/92  NO  1  500 
D45  7/22/92  NO  1  130 
D45  8/27/92  NO   110 
D45 9/16/92  NO   1700 
D45  10/15/92  NO   130 
D45  11/10/92  NO   170 
D45  12/16/92  NO  1  9000 
D50  2/20/92  NO   80 
D50  3/19/92  NO   500 
D50  4/22/92  NO  3  800 
D50  6/10/92  NO  1  230 
D50  7/22/92  NO  1  70 
D50  8/27/92  NO   300 
D50  9/16/92  NO   500 
D50  10/15/92  NO   800 
D50  11/10/92  YES   110 
D50 12/16/92  NO  1  9000 
D55  3/19/92  NO   300 
D55 4/22/92  NO  3  500 
D55  6/10/92  NO  1  800 
D55  7/22/92  NO  1  40 
D55  8/27/92  NO   40 
D55  9/16/92  NO   300 
D55  10/15/92  NO   1300 
D55  11/10/92  YES   130 
D55  12/16/92  NO  1  16000 
D55A  2/20/92  NO 110 

 



APPENDIX A  HISTORICAL DATA 
 

D59  2/20/92  NO   20 
D59 .  3/19/92  NO   110 
D59  4/22/92  NO  3  2400 
D59  6/10/92  NO  1  16000 
D59  7/22/92  NO  1  230 
D59  8/27/92  NO   40 
D59  9/16/92  NO   1300 
D59  10/15/92  NO 110 
D59  11/10/92  YES   170 
D59  12/16/92  NO  1  3000 
D59A  2/20/92  NO   
D59A  3/19/92  NO   800 
D59A  4/22/92  NO  3  9000 
D59A  6/10/92  NO  1 3000 
D59A  7/22/92  NO  1  1700 
D59A  8/27/92  NO   1700 
D59A  9/16/92  NO   1700 
D59A  10/15/92  NO   5000 
D59A  11/10/92  YES   9000 
D59A  12/16/92  NO  1  9000 
D60  2/20/92  NO   80 
D60  3/19/92  NO   130 
D60  4/22/92  NO  3  170 
D60  6/10/92  NO  1  170 
D60  7/22/92  NO  1  1100 
D60  8/27/92  NO   20 
D60  9/16/92  NO   70 
D60  10/15/92  NO   40 
D60  11/10/92  YES   20 
D60  12/16/92  NO 1 5000 
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Dickinson Bayou Sampling Locations 
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APPENDIX G: Dickinson Bayou Project Surface Water Sampling Data 
 

PUBLIC HEALTH LABORATORY  
GALVESTON COUNTY HEALTH DISTRICT 

 
1207 Oak St. P.O.Box 939 

LaMarque, Texas 77568 
 

"A TEXAS STATE DEPT. OF HEALTH REGIONAL LABORATORY" 
 
PRODUCT: WATER SAMPLES 
 
DATE RECEIVED: 3-5-97   DELIVERED BY: SCOTT JONES & AUDREY 
 
DESCRIPTION OF SAMPLE:  SAMPLES TAKEN FOR FECAL COLIFORM TESTING. 
 
FROM: ENVIRONMENTAL DIVISION OF THE GALVESTON COUNTY HEALTH DISTRICT 
 
LABORATORY FINDINGS: 

 
SAMPLE # 

FECAL 
COLIFORM  
PER 100 ML. 

 DBP-1 1,700 
 

DBP-2 800 
 

DBP-3 900 
 

DBP-4 170 
 

DBP-5 130 
 

DBP-6 1,100 
 

 
 
 
 
 
 
 
 
 
 
DATE REPORTED: 3-6-97    CERTIFIED BY: DOUG SIMBURGER  
10-93 FBCAL COLIFORM 
 



APPENDIX G: Dickinson Bayou Project Surface Water Sampling Data 
 

PUBLIC HEALTH LABORATORY  
GALVESTON COUNTY HEALTH DISTRICT 

 
1207 Oak St. P.O.Box 939 

LaMarque, Texas 77568 
 

"A TEXAS STATE DEPT. OF HEALTH REGIONAL LABORATORY" 
 
 
PRODUCT: WATER SAMPLES 
 
DATE RECEIVED: 3-11-97   DELIVERED BY: DAVE & AUDREY 
 
DESCRIPTION OF SAMPLE:  SAMPLES TAKEN FOR FECAL COLIFORM TESTING. 
 
FROM: ENVIRONMENTAL DIVISION OF THE GALVESTON COUNTY HEALTH DISTRICT 
 
LABORATORY FINDINGS: 
 

SAMPLE # 
FECAL COLIFORM  
PER 100 ML 

DBP-1 
 500 

 
DBP-2 

 
 300 

 
DBP-3 

 
 300 

 
DBP-4 

 
  20 

 
DBP-5 

 
  40 

 
DBP-6 

 
 500 

 
 
 
 
       . 
 
 
 
 
DATE REPORTED: 3-12-97    CERTIFIED BY: DOUG SIMBURGER 
10-93 FECAL COLIFORM 











APPENIX G: Dickinson Bayou Project Surface Water Sampling Data 
 

. PUBLIC HEALTH LABORATORY  
GALVESTON COUNTY HEALTH DISTRICT 

 
 

1207 Oak St. P.O.Box 939 
LaMarque, Texas 77568 

 
"A TEXAS STATE DEPT. OF HEALTH REGIONAL LABORATORY" 

 
PRODUCT:    'WATER SAMPLES 
 
DATE RECEIVED: 4-7-97  DELIVERED BY: DAVE & AUDREY 
 
DESCRIPTION OF SAMPLE: SAMPLES TAKEN FOR FECAL COLIFORM TESTING. 
 
FROM: ENVIRONMENTAL DIVISION OF THE GALVESTON COUNTY HEALTH DISTRICT 
 
LABORATORY FINDINGS: 
 
  SAMPLE #       FECAL COLIFORM  
         PER 100 ML. 
 
  DBP 1       300 

  DBP 2        170 

  DBP 3        500 

  DBP 4        500 

  DBP 5        1100 

  DBP 6        1700 
 

 

 
 
 
 
 
 
 
 
 
DATE 'REPORTED: 4-8-97      CERTIFIED BY: 
 
10-93 FECAL COLIFORM  
dk 
 



APPENIX G: Dickinson Bayou Project Surface Water Sampling Data 
 

. PUBLIC HEALTH LABORATORY  
GALVESTON COUNTY HEALTH DISTRICT 

 
 

1207 Oak St. P.O.Box 939 
LaMarque, Texas 77568 

 
"A TEXAS STATE DEPT. OF HEALTH REGIONAL LABORATORY" 

 
PRODUCT:    'WATER SAMPLES 
 
DATE RECEIVED: 4-15-97  DELIVERED BY: AUDREY 
 
DESCRIPTION OF SAMPLE: SAMPLES TAKEN FOR FECAL COLIFORM TESTING. 
 
FROM: ENVIRONMENTAL DIVISION OF THE GALVESTON COUNTY HEALTH DISTRICT 
 
LABORATORY FINDINGS: 
 
  SAMPLE #       FECAL COLIFORM  
         PER 100 ML. 
 
 

  DBP #1        800 

  DBP #2      1400 

  DBP #3         500 

  DBP #4         500 

  DBP #5       1300 

  DBP #6       1300 

 
 
 

DATE REPORTED: 4-16-97      CERTIFIED BY: 
 

 
10-93 FECAL COLIFORM  
dk 
 









APPENIX G: Dickinson Bayou Project Surface Water Sampling Data 
 

. PUBLIC HEALTH LABORATORY  
GALVESTON COUNTY HEALTH DISTRICT 

 
 

1207 Oak St. P.O.Box 939 
LaMarque, Texas 77568 

 
"A TEXAS STATE DEPT. OF HEALTH REGIONAL LABORATORY" 

 
PRODUCT:    'WATER SAMPLES 
 
DATE RECEIVED: 5-8-97  DELIVERED BY: DAVE & AUDREY 
 
DESCRIPTION OF SAMPLE: SAMPLES TAKEN FOR FECAL COLIFORM TESTING. 
 
FROM:  ENVIRONMENTAL AND CONSUMER HEALTH 
 
LABORATORY FINDINGS: 
 
  SAMPLE #       FECAL COLIFORM  
         PER 100 ML. 
   

  DBP-#l           800 

  DBP-#2           140 

  DBP-#3            40 

  DBP-#4            70 

  DBP-#5            80 

  DBP-#6        2,400 

 

 

 

 

 

 

 
 
DATE 'REPORTED: 5-9-97      CERTIFIED BY: DOUG SIMBURGER 
 
10-93 FECAL COLIFORM  
 
 











 APPENIX G: Dickinson Bayou Project Surface Water Sampling Data 
 

 . PUBLIC HEALTH LABORATORY  
 GALVESTON COUNTY HEALTH DISTRICT 

 
 

1207 Oak St. P.O.Box 939 
LaMarque, Texas 77568 

 
 "A TEXAS STATE DEPT. OF HEALTH REGIONAL LABORATORY" 

 
PRODUCT:    'WATER SAMPLES 
 
DATE RECEIVED: 6-19-97  DELIVERED BY: AUDREY 
 
DESCRIPTION OF SAMPLE: SAMPLES TAKEN FOR FECAL COLIFORM TESTING. 
 
FROM: ENVIRONMENTAL DIVISION OF THE GALVESTON COUNTY HEALTH DISTRICT 
 
LABORATORY FINDINGS: 
 
  SAMPLE #       FECAL COLIFORM  
         PER 100 ML. 
 
 
   DBP 1        20 
 
   DBP 2       300 
 
   DBP 3       140 
 
   DBP 4       130 
 
   DBP 5         40 
 
   DBP 6       130 
 
 
 
 
 
 
 
 
 
 
 DATE REPORTED: 6-20-97     CERTIFIED BY: 

 
10-93 FECAL COLIFORM  
dk 



 APPENIX G: Dickinson Bayou Project Surface Water Sampling Data 
 

 . PUBLIC HEALTH LABORATORY  
 GALVESTON COUNTY HEALTH DISTRICT 

 
 

  1207 Oak St. P.O.Box 939 
LaMarque, Texas 77568 

 
 "A TEXAS STATE DEPT. OF HEALTH REGIONAL LABORATORY" 

 
PRODUCT:    'WATER SAMPLES 
 
DATE RECEIVED: 6-23-97   DELIVERED BY: AUDREY 
 
DESCRIPTION OF SAMPLE: SAMPLES TAKEN FOR FECAL COLIFORM TESTING. 
 
FROM: ENVIRONMENTAL DIVISION OF THE GALVESTON COUNTY HEALTH DISTRICT 
 
LABORATORY FINDINGS: 
 
  SAMPLE #       FECAL COLIFORM  
         PER 100 ML. 
 
 
   DBP 1       <20 

   DBP 2           20 

   DBP 3           20 

   DBP 4        110 

   DBP 5           40 

   DBP 6           20 

 

 
 
 
 
 
 
 
 
 
 DATE REPORTED: 6-25-97     CERTIFIED BY: 

 
10-93 FECAL COLIFORM  
dk 

































APPENDIX I: FOLLOW-UP SURVEY REPORT FORM 
 
 

Follow-Up Survey Report Form 
 GAL VESTON COUNTY HEALTH DISTRICT  

Dickinson Bayou Project 
 

FOLLOW-UP SURVEY REPORT FORM 
 

PLEASE PRINT 
 
 
____________________________ 
Date 
________________      _____________________  __________________________________________ 
Property Address  City    Mailing Address City  Stare  Zip 
 
____________________________________ _______________________________________ 
Owner's Name      Telephone Home Work 
_____________________________________ 
Name of Person Surveyed 
 
Prior Condition of Septic System       _____________functioning  ______failing 
 
 

RESIDENT SURVEY 
 

*Has the educational information packet been useful to you? If so, in what ways?  If you did not 
  find it useful, why? 
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________ 

 
*Are you more aware of septic system maintenance since this program? If so, in what ways? 
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________ 

 
*Would  you like to see more frequent inspections of septic systems? 
_______________________________________________________________________________
_______________________________________________________________________________ 

 



APPENDIX I: FOLLOW-UP SURVEY REPORT FORM 
 
* Is there any additional information or any other questions you would like addressed? 
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________ 
 

* Is there any particular aspects of the program you did not like or would like to change? 
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________ 
 
* In what ways, if any, do you plan to change your lifestyle to better accommodate your septic 
system since the induction of this program? 
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________ 
 
Comments by  
Resident_______________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________ 
 
 
Comments by 
 Investigator 
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