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The principle spillway would consist of two 72-inch diameter outlet conduit pipes set at the base 
of the structure at a grade elevation of approximately 700 feet msl.  The chosen diameter for the 
outlet pipes minimizes the size of the structure needed to meet County floodwater detention 
goals, and minimizes the maximum inundation area and duration of inundation behind the 
structure.   
 
Under the proposed design, all water would eventually drain through the principle spillway 
because it would be set at grade elevation.  This differs from the original design, where it was 
proposed to construct the principle spillway with a variable-height standpipe that would have 
allowed water to be retained behind the structure up to a depth of 6 feet.  At that time, ability to 
retain water up to 6 feet in depth behind the structure was incorporated into the design during 
consultation with the Service because it appeared to provide a method to promote recharge to the 
Edwards Aquifer and, therefore, possibly benefit any of several federally listed endangered 
aquatic species that depend on water from this aquifer. 
 
However, the variable-height standpipe feature is not included in the current design because later 
consultation with the Edwards Aquifer Authority (EAA) indicated belief by that agency that 
promoting recharge at the project site would be ineffectual because of its proximity to Comal 
Springs.  Recharge resulting from retention of water behind the structure would be expected to 
discharge at Comal Springs within 24 hours (Geary Schindel/EAA, personal communication to 
Rob Cullwell/CH2M HILL).  Because of this short time span, any increase in recharge occurring 
as a result of retention behind the structure would be expected to have negligible benefit to the 
listed aquatic species given that flow at Comal Springs would always be expected to be adequate 
for these species in the very short term whenever precipitation was great enough to cause 
retention behind the proposed structure. 
 
As designed, a 2-year storm event (incoming upstream channel flow of 1,600 cubic feet per 
second [cfs]) would create a temporary reservoir behind the structure with a maximum surface 
area of approximately 3.0 acres and a depth of 18 feet (CH2M HILL 2006).  Minimal inundation 
would be expected behind the structure from storms of lesser magnitude; the structure would 
begin to detain water at an inflow rate of 600 cfs (CH2M HILL 2006).  Based on data prepared 
by CH2M HILL (2006), the maximum surface area and elevation of temporary reservoir pools, 
and duration of inundation expected behind the structure for various storm event scenarios are 
provided in Table 1.  Note that drain times provided in Table 1 indicate the amount of time 
necessary for detained water to drain to a surface elevation of 710 feet and not the 700-foot grade 
elevation of the outlet pipes because the amount of time needed to drain the last 10 feet of water 
varies slightly depending on the hydrograph model used.  However, in all cases, water would 
drain from the 710-foot elevation down to a point where stream flow was not being affected by 
presence of the structure within another few hours beyond the times provided in Table 1.  
 
Included in Table 1 is the potential maximum flood (PMF) scenario. By definition, the 
inundation area resulting from a PMF event encompasses all area that could be inundated by any 
precipitation event that has more than a 0% chance of occurring.  Given the proposed parameters 
of the flood retarding structure, a PMF event would occur when precipitation fell at or in excess 
of a rate of 31 inches over 6 hours or 53.5 inches over 72 hours. 
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  Table 1.  Dimensions of reservoirs expected to be detained behind the proposed Area 11 
flood retarding structure with a two 72-inch outlet conduit pipes.  Original data prepared by 
CH2M HILL (2006).  Grade elevation = 700 feet msl. 

Storm 
Frequency 

Maximum Reservoir 
Surface Elevation 
(feet above msl) 

Maximum Inundation 
Area (acres) 

Time to Drain 
Reservoir Below 710 

feet msl (hours) 

2-Year 718 3.0 2.0 

5-Year 735 12.1 4.0 

10-Year 747 26.9 5.5 

25-Year 759 50.0 7.0 

50-Year 765 68.4 9.0 

100-Year 772 89.4 12.0 

PMF 784 119.4 45.0 
 
 
Construction of the structure is expected to take approximately 18 months to complete.  The 
County would maintain the structure as needed, with access provided by the permanent access 
road extending north from F.M. 482.  Comal County has acquired easements from Holcim to 
permit construction of the structure, allow the resultant inundations, and permit access to the 
structure as needed for inspection and maintenance.  The flood retarding structure would be 
constructed to last more than 100 years with expectation that it would operate indefinitely with 
minimal need for maintenance. 
 
 
3.0 AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES 
 
3.1 PHYSICAL ENVIRONMENT 
 
3.1.1 Water Resources and Water Quality 
 
All general information regarding local water resources, local and regional water quality, and 
project location relative to its position in the Guadalupe River watershed remain as described in 
the original EA.  The currently proposed structure location would control drainage from a 
watershed of approximately 3,377 acres, which is approximately 361 fewer acres than the 
approximately 3,738 acres that would have been controlled by the structure at its original 
location.   
 
The changes in project location and project design have altered the area that would be inundated 
by various storm events and the amount of time needed to drain detained water from behind the 
structure.  These differences are identified in Table 2. 
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Table 2.  Summary of differences in surface elevation, area, and drainage time of temporary 
reservoirs expected to detained behind the current and originally proposed Area 11 flood 
retarding structure.  Original data prepared by CH2M HILL (2006 and 2004).   

Current Project Design (Grade 700’) Original Project Design (Grade 690’) 

Storm 
Frequency 

Maximum 
Reservoir 
Surface 

Elevation 
(feet above 

msl) 

Maximum 
Inundation 

Area 
(acres) 

Time to 
Drain 

Reservoir 
Below 710 

feet msl 
(hours) 

Maximum 
Reservoir 
Surface 

Elevation 
(feet above 

msl) 

Maximum 
Inundation 

Area 
(acres) 

Time to 
Drain 

Reservoir 
Below 710 

feet msl 
(hours) 

2-Year 718 3.0 2.0 724 12.0 20.0 

5-Year 735 12.1 4.0 n/a n/a n/a 

10-Year 747 26.9 5.5 748 40.0 30.0 

25-Year 759 50.0 7.0 756 57.0 34.0 

50-Year 765 68.4 9.0 761 69.0 38.0 

100-Year 772 89.4 12.0 765 81.0 43.0 

PMF 784 119.4 45.0 n/a n/a n/a 
 
 
As can be seen in Table 2, the current structure location and design reduces the area that would 
be inundated by smaller storm events and greatly reduces the amount of time that water would be 
retained behind the structure during storm events of any magnitude.  Reduced detention times are 
not expected to decrease ability of the structure to reduce flooding in the New Braunfels area 
because of proximity of the structure to the city.  Heavy rain events in the region are typically of 
brief duration and create pulses of flood flow.  Therefore, detention times are sufficient to reduce 
overall flood levels because in most situations, uncontrolled flood flow resulting from local 
precipitation will have passed through the city ahead of water detained by the proposed structure   
 
The County has applied for, and expects to receive, an individual Section 404 permit from the 
U.S. Army Corps of Engineers (USACE) to permit construction of the flood retarding structure.  
As mitigation for expected impacts to the tributary channel at the site chosen for the structure, 
the County has offered to rehabilitate and enhance the tributary channel on the Holcim property 
down-gradient of the structure location within an approximately 4.1-acre area preserved in 
perpetuity through an easement acquired from Holcim.  USACE was included in the section 7 
consultation with the Service. 
 
The proposed construction project would comply with all other applicable State and Federal laws 
and environmental regulations as described for the original project in the original EA (FEMA 
2004).
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3.1.2  Floodplain Management (Executive Order 119888) 
 
As with the original project, construction of the flood retarding structure would increase the 
width of the floodplain within the inundation area upstream of the structure location, and would 
decrease the floodplain width downstream of the structure location.  The Applicant will need to 
coordinate with FEMA to obtain a Letter of Map Revision (LOMR) and obtain any necessary 
permits or clearances from the Comal County Floodplain Administrator prior to construction.  As 
with the original project, the current project would not cause any negative impacts to residences 
or other structures upstream or downstream of the flood retarding structure. 
 
3.2 BIOLOGICAL ENVIRONMENT 
 
3.2.1 Terrestrial and Aquatic Environment 
 
The newly proposed project would result in the clearing of approximately 20.9 acres of oak 
(Quercus spp.)/Ashe juniper (Juniperus ashei) woodlands for construction of the flood retarding 
structure, including temporary construction zones, and access roads.  Approximately 3.5 acres of 
mesquite (Prosopis glandulosa) woodland would be cleared to accommodate an equipment 
staging area.  The original project was expected to result in disturbance to 18.3 acres of 
oak/juniper woodland and similar impact to the mesquite woodland.  The County will re-plant 
trees within the temporary construction easement on the up-stream side of the flood retarding 
structure, an area of approximately 4.0 acres.  Trees planted will be limited to native species 
currently present in the project area. 
 
During a 100-year storm event, approximately 89.4 acres of oak/juniper woodland present 
upstream of the structure would be inundated for approximately 12.0 hours or less, and under the 
more commonly occurring events (10-year storm events or smaller), inundation would last 
approximately 5.5 hours or less.  Examples provided by other flood retention structures in Comal 
County have shown that these periods of inundation are unlikely to adversely affect the character 
of woodland present in these areas (SWCA 2004).  This finding is similar to that expected under 
the original project design. 
 
As with the original design, temporary detention of water behind the flood retarding structure has 
potential to result in loss of young or comparatively immobile animals from within the inundated 
area.  Also as with the original design, the currently proposed design is not expected to result in 
adverse impacts to the aquatic environment because of the short amounts of time that water 
would be detained behind the structure.  The proposed project would not provide the benefits to 
the terrestrial and aquatic environment previously expected to be realized through acquisition 
and preservation of the Holcim property. 
 
3.2.2 Threatened and Endangered Species 
 
Threatened or endangered species occurring regularly in the general project area include two 
migratory songbirds, the golden-cheeked warbler and black-capped vireo (Vireo atricapilla), and 
four aquatic species, the Comal Springs riffle beetle (Heterelmis comalensis), Comal Springs 
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dryopid beetle (Stygoparnus comalensis), Peck's cave amphipod (Stygobromus pecki), and 
fountain darter (Etheostoma fonticola).  Of these, only the golden-cheeked warbler is known or 
expected to occur on the Holcim property.  The history of surveys conducted on the property to 
establish status of the warbler on the Holcim property is discussed in the original EA.  
 
FEMA requested re-initiation of formal section 7 consultation with the Service regarding 
potential for the changed project design to result in adverse effects to federally listed threatened 
or endangered species on 25 April 2007.  The Federal project area for this consultation was 
limited to the area that would be disturbed by construction of the flood retarding structure and its 
access roads, the equipment staging area, and the area that would be inundated under a PMF 
storm event, for a total of approximately 147.4 acres. 
 
The original BO, issued by the Service in 2004, concluded that the effects of construction and 
operation of the proposed flood retarding structure were not likely to jeopardize the continued 
existence of the golden-cheeked warbler.  The BO did not address the four aquatic species or the 
black-capped vireo because the Service concurred with the findings of the biological assessment 
prepared for the project (SWCA 2004) that these species would not be affected, or were not 
likely to be adversely affected by the proposed construction activity. 
 
The Service issued a final BO for the re-initiated consultation (consultation no. 21450-2007-F-
0111) on 21 August 2007 (USFWS 2007 and attached in Appendix A).   As with the original 
BO, the Service concurred that the new project design would not adversely affect the black-
capped vireo or any of the four aquatic species, so the 2007 BO again addressed only the golden-
cheeked warbler.  The 21 August 2007 BO stated that the re-designed project would result in 
direct loss of approximately 17.0 acres of golden-cheeked warbler habitat as a result of 
construction of the flood retarding structure and its access road, would adversely affect 
approximately 3.0 acres of woodland within the area that would be inundated by 2-year storm 
events, and that approximately 27.0 acres of suitable warbler nesting habitat would infrequently 
impacted by inundation, with that inundation capable of destroying warbler nests depending on 
the time of year at which it occurred.  Based on the status and distribution of the golden-cheeked 
warbler rangewide and in Comal County, as in the original BO, the Service concluded in the 21 
August 2007 BO that the proposed project is not likely to jeopardize the continued existence of 
the golden-cheeked warbler.  No critical habitat has been designated for this species, so none can 
be affected by the project. 
 
Consultation between FEMA and the Service was performed with regard only to the action for 
which FEMA funding is being sought: construction and operation of a flood retarding structure.  
Any other activities performed on the Holcim property, by Holcim or any other entity, with 
potential to adversely affect golden-cheeked warblers or their habitat would require independent 
coordination with the Service to ensure such activities would be performed in compliance with 
the Endangered Species Act. 
 
To minimize expected incidental take of the golden-cheeked warbler, the Service included the 
following reasonable and prudent measure and terms and conditions as part of the BO: 
 



 

 
11 

Reasonable and Prudent Measure 
 
● FEMA and USACE shall prescribe measures for Comal County and its contractors to avoid 

and minimize adverse effects to golden-cheeked warblers and their habitat.  Measures that 
avoid and minimize adverse effects shall include, but are not limited to, avoiding the 
attraction of brown-headed cowbirds to the CCFRS (Comal County flood retarding 
structure). 

 
Terms and Conditions 
 
● FEMA will ensure that Comal County and its contractors do not disturb woodland habitats 

outside the proposed project area. 
 
● FEMA will ensure clearing within 300 feet of warbler habitat shall not occur during the time 

warblers are in the area (March 1 through August 1). 
 
● FEMA will ensure clearing and construction by Comal County and its contractors shall be 

consistent with the current practices recommended by the Texas Forest Service to prevent the 
spread of oak wilt. 

 
● USACE will ensure that Comal County will share the annual inspection report on the CCFRS 

dam. 
 
● USACE will ensure Comal County will provide (to the Service, USACE, and FEMA) a 

report on the status of woodlands in the Federal project area by December 31, 2014.  The 
report may use site visits to the dam area, aerial photography and/or remote sensing to 
estimate the acreage of oak/juniper woodlands in the area inundated by the CCFRS. 

 
 
In addition, the Service identified the following conservation recommendations intended to 
benefit the golden-cheeked warbler to be implemented at the discretion of FEMA: 
 
● FEMA may work with the U.S. Geological Survey, Texas Parks and Wildlife Department, 

Edwards Aquifer Authority, Comal County, the City of New Braunfels, and the Texas Nature 
Conservancy to support: 1) delineation of warbler habitat (small scale maps and/or GIS) in 
Comal County; 2) a flood protection strategy that avoids adverse impacts to warbler habitat; 
and 3) surveying and monitoring of warbler occupation of municipal, county, State, and 
Federal lands. 

 
● FEMA should work with Comal County and the Edwards Aquifer Authority to study and 

implement best management practices in the County to maintain and enhance the quantity 
and quality of recharge provided by the CCFRS.  Other encouraged research includes the 
potential for pollutants to enter the Edwards Aquifer from the flood control watershed. 
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● FEMA should work with Comal County to help enhance the habitat value for warblers on the 
Holcim tract. 

 
● FEMA should implement appropriate measures in the golden-cheeked warbler recovery plan. 
 
 
3.3  SOCIOECONOMICS 
 
3.3.1 Zoning and Land Use 
 
It was stated in the original EA that the Holcim property was being used for cattle ranching.  As 
of the date of this Supplemental EA, cattle are no longer present on the property.   
 
The original EA also stated that the County would be acquiring and preserving the approximately 
600-acre Holcim property.  As indicated, Holcim has decided to retain ownership of the land, 
with the County constructing the structure via an easement acquired from that entity.  Holcim has 
indicated its intent to ultimately use the property for quarrying purposes.  The easement 
negotiated with Comal County does not allow Holcim to reduce the storage capacity of the area 
contained within the identified inundation area. 
 
3.3.2 Visual Resources 
 
The original EA anticipated that the then proposed 88-foot tall structure would be incongruous 
with the surrounding landscape, but that because of its location between natural ridges, view of 
the structure would likely be limited to portions of the private roads north of F.M. 482 and a brief 
segment of a railroad line located south of the Holcim property.  Because the structure location 
has been moved approximately 1,100 feet up-gradient, generally northward but also west around 
a bend in the canyon, view of the structure would be even more limited from outside Holcim 
property boundaries than the previously proposed location. 
 
3.4 CULTURAL RESOURCES 
 
As described in the original EA, Phase I and Phase II cultural resources survey and testing were 
performed at Area 11.  It was concluded that none of the archeological sites located in the area 
was eligible for listing on the National Register of Historic Places (NRHP) or State 
Archaeological Status (SAL) status and that construction of a flood retarding structure in that 
area would not adversely affect significant archaeological resources.  The THC concurred with 
these findings.  THC was contacted on 14 September 2006 regarding the newly proposed 
structure location.  The agency provided concurrence on 9 October 2006 that no adverse affects 
to significant cultural resources were likely to result from this project and stated the project could 
proceed as planned at the new structure location (THC concurrence letter provided in Appendix 
B). 
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4.0  CUMULATIVE IMPACTS 
 
While some are quantifiably different, the direct and indirect environmental impacts expected 
from construction of the flood retarding structure in its newly proposed location are overall 
generally similar to those expected from construction of the structure in its originally proposed 
location.  Consequently, the expected cumulative impacts from the proposed project remain 
similar to those described in the original EA (FEMA 2004). 
 
 
5.0  PUBLIC PARTICIPATION 
 
FEMA is the lead Federal agency for conducting NEPA compliance process for the construction 
of a flood retention structure in Comal County, Texas.  FEMA’s goal is to expedite the 
preparation and review of NEPA documents to respond to the needs of the community and the 
Applicant, while meeting its statutory obligations under NEPA, the National Historic 
Preservation Act, Endangered Species Act, EO 11988, and EO 11990. 
 
A draft of this Supplemental EA was made available for public review in the Comal County 
Clerk’s Office from 19 November to 19 December 2007.  A Public Notice advertising the 
availability of the draft Supplement EA was placed in the New Braunfels Herald-Zeitung on 10 
and 17 November 2007 and the Austin American-Statesman on 17 November 2007.  Comments 
received on the draft EA, and response to those comments are provided in Appendix C (to be 
included in the Final Supplemental EA). 
 
 
6.0  MITIGATION MEASURES AND PERMITS 
 
Mitigation measures and permits required to be obtained by the Applicant, and conditions of the 
original EA, remain identical to those identified in the original EA (FEMA 2004) except for 
some minor modifications required for statements made in the conditions to remain compatible 
with the August 2007 BO and expected impacts of the revised project plan, and elimination of 
one condition that concerned the previously anticipated acquisition of the Holcim property by the 
County. Mitigation measures, permit requirements, and project conditions include: 
 
1. The Applicant will construct a sediment basin in accordance with the Texas Council on 

Environmental Quality (TCWQ) Edwards Aquifer Rules. 
 
2. The Applicant will obtain an Individual Permit from the U.S. Army Corps of Engineers 

(USACE) prior to beginning construction and comply with all mitigation measures set forth 
in the permit. 

 
3. The Applicant will coordinate with the TCEQ to complete a Water Pollution Abatement 

Plan. 
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4. The Applicant will obtain a Texas Pollution Discharge Elimination System (TPDES) General 
Stormwater Construction Permit from TCEQ. 

 
5. The Applicant will meet the safety requirements of the Texas Natural Resources 

Conservation Service regarding flood retention structures. 
 
6. The Applicant will obtain any necessary floodplain permits or clearances from the Comal 

County Floodplain Administrator. 
 
7. The Applicant will coordinate with FEMA to obtain a letter of floodplain map revision. 
 
8.  The Applicant will perform clearing of woody vegetation in the project area outside of the 

golden-cheeked warbler breeding season (March 1 through August 1) unless a U.S. Fish and 
Wildlife Service (USFWS)-permitted biologist conducts a breeding season survey and the 
results indicate that no golden-cheeked warblers are present within 300 feet of the area to be 
cleared. 

 
9. The Applicant shall initiate construction between August 1 and February 28.  If construction 

activity must extend beyond February 28, then the Applicant should, to the maximum extent 
practicable, ensure that the construction activity remains continuous to minimize the potential 
for golden-cheeked warblers to unknowingly begin nesting near a latent source of 
disturbance. 

 
10. The Applicant shall remove some or all trees from within the 2-year temporary inundation 

pool if this is requested by USFWS.  Removal of these trees would greatly reduce the 
potential for periodic inundation to flood golden-cheeked warbler nests; however, this action 
would also result in the additional loss of approximately 3.0 acres of golden-cheeked warbler 
habitat. 

 
11. The Applicant will commit to the following terms and conditions as specified by the USFWS 

in the August 2007 Biological Opinion: 
 

● Ensure that Comal County and its contractors do not disturb woodland habitats outside 
the proposed project area. 
● Ensure clearing within 300 feet of warbler habitat shall not occur during the time 
warblers are in the area (March 1 through August 1). 
● Ensure clearing and construction by Comal County and its contractors shall be consistent 
with the current practices recommended by the Texas Forest Service to prevent the spread of 
oak wilt. 
 

12. The Applicant will comply with the following statement: Any changes to the conditions of 
land use as detailed in the USFWS 2007 Biological Opinion through actions of Comal 
County will require formal consultation under Section 7 and/or Section 10 of the Endangered 
Species Act by the Applicant. 
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13. The Applicant shall handle and dispose of any hazardous materials discovered, generated, or 
used in accordance with federal, state, and local regulations. 

 
14. The Applicant will locate and mark septic tanks and wells prior to construction. 
 
15. The Applicant will contact the owner of the gas pipeline (located in the northern portion of 

Site 11) prior to construction to ensure that there would be no impacts to the pipeline as a 
result of inundation. 

 
16. The Applicant shall post appropriate signage and detour routes if necessary. 
 
17. The Applicant shall halt activities immediately upon discovery of any historic or 

archeological materials, and consult with FEMA, the Governor’s Division of Emergency 
Management (GDEM), and the State Historic Preservation Officer (SHPO) or other 
appropriate agency for guidance. 
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