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1.0 Introduction and Purpose 
The Texas Department of Transportation (TxDOT) San Antonio District proposes to improve 
Interstate Highway 10 (I-10) from State Highway (SH) 46 to Farm-to-Market Road (FM) 3351 
(Ralph Fair Road) in Bexar and Kendall Counties, Texas (project). The project is located within 
the city limits of Boerne, Fair Oaks Ranch, and San Antonio as well as the census-designated 
area of Scenic Oaks.  

A Project Description Memorandum (provided under separate cover) has been prepared and 
includes a comprehensive description of the existing facility and proposed action for the 
project. 

The purpose of this Water Resources Technical Report is to evaluate potential water resources 
regulatory issues associated with the proposed improvements to I-10, including the potential 
for impacts to waters of the United States (U.S.), including wetlands, water quality, floodplains, 
and groundwater. Relevant water resources within the project area include Frederick, Menger, 
Balcones, and Leon Creeks; tributaries to those creeks; floodplains; three aquifers; and 
wetlands. In addition, two important regulatory zones are also present: the Edwards Aquifer 
Contributing Zone (EACZ) and the Edwards Aquifer Recharge Zone (EARZ).  

This report also describes potentially jurisdictional wetlands and waters of the U.S. located 
within the proposed project area to assist in avoidance of impacts and determine whether 
U.S. Army Corps of Engineers (USACE) project authorization would be required. Conclusions 
contained in this report are the opinions of the professionals conducting the study and are 
subject to confirmation by the USACE Fort Worth District. 

Project Information 
Project Area: I-10 from SH 46 to FM 3351 (Attachment A, Figure 1) 
Size: The length of the proposed project is approximately 10.07 miles 
County: Bexar and Kendall Counties, Texas 
USGS 7.5' Quads: Boerne and Van Raub, Texas (Attachment A, Figure 2) 
Client: TxDOT San Antonio District 
Client Address: 4615 Northwest Loop 410, San Antonio, Texas 78229 
Client Contact: John Bryant 
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2.0 Methods 
This Water Resources Technical Report includes a summary of waters of the U.S., including 
wetlands, within the project construction limits (PCL) and a compilation of published data 
related to water quality, floodplains, and groundwater.  

2.1 Data Review 
Qualified wetland ecologists reviewed several published data resources prior to the field visit 
to identify potentially jurisdictional crossings. Sources consulted included National Wetlands 
Inventory (NWI) maps, the National Hydrography Dataset, the Natural Resources Conservation 
Service (NRCS) Soil Surveys for Bexar and Kendall Counties, U.S. Geological Survey (USGS) 
7.5-minute quadrangle sheets (Boerne and Van Raub, Texas), Geologic Atlas of Texas maps 
(San Antonio sheet), Federal Emergency Management Agency (FEMA) floodplain maps, and 
recent aerial photography.  

2.2 Field Delineation 
Qualified wetland ecologists conducted field investigations in July 2018 within the proposed 
project area. The routine method of wetland delineation outlined in the Field Guide for 
Wetland Delineation: 1987 Corps of Engineers Manual (Wetland Training Institute [WTI] 
1991) and updated in the Regional Supplement to the Corps of Engineers Wetland 
Delineation Manual: Great Plains Region, Version 2.0 (USACE 2010) was utilized for wetland 
determinations within the project area. Field activities focused on wetlands and waters of the 
U.S. delineation and description. 

The Corps of Engineers Wetlands Delineation Manual (Environmental Laboratory 1987) 
defines wetlands based on three criteria: hydrophytic vegetation, hydric soils, and wetland 
hydrology. In general, all three criteria must be present for an area to qualify as a wetland. 
Some exceptions can occur in disturbed areas or in newly formed wetlands where one 
indicator (such as hydric soils) might be lacking. These areas would be dealt with on an 
individual basis as outlined in the Field Guide for Wetland Delineation (WTI 1991) and the 
Regional Supplement to the Corps of Engineers Wetland Delineation Manual Great Plains 
Region, Version 2.0 (USACE 2010). 

In addition to the jurisdictional wetlands defined above, the Clean Water Act (CWA) regulates 
impacts to other waters of the U.S. The term “waters of the U.S.” has broad meaning and 
incorporates both deepwater aquatic habitats and special aquatic sites, including wetlands, 
as listed below: 

• The territorial seas with respect to the discharge of fill material 
• Coastal and inland waters, lakes, rivers, and streams that are navigable waters of the 

U.S., including their adjacent wetlands 
• Tributaries to navigable waters of the U.S., including adjacent wetlands 
• Interstate waters and their tributaries, including adjacent wetlands 
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On August 28, 2015, the EPA finalized the Clean Water Rule: Definition of “Waters of the 
United States” (EPA 2015a). However, on October 9, 2015, the U.S. Court of Appeals for the 
Sixth Circuit issued a stay of the rule (EPA 2015b). On July 27, 2017, the EPA and the 
Department of the Army issued a supplemental notice of proposed rulemaking to repeal the 
2015 rule and recodify the pre-2015 regulations. On August 16, 2018 U.S. District Judge 
David Norton for the District of South Carolina issued a nationwide injunction that reinstated 
the 2015 rule in 26 states including Texas. However, on September 12, 2018 Judge George 
Hanks Jr. of the U.S. District Court for the Southern District of Texas ruled to freeze the 2015 
rule in Louisiana, Mississippi, and Texas. 

For linear waters of the U.S., the ordinary high water mark (OHWM) was determined by 
assessing a combination of factors at each site. In accordance with Section 328.3(e) of the 
CWA and Regulatory Guidance Letter 05-05 (USACE December 5, 2005), the following factors 
were considered in determining the jurisdictional boundary: 

• Natural line impressed on the bank 
• Shelving 
• Changes in the character of soil 
• Destruction of terrestrial vegetation  
• Presence of litter and debris  
• Wracking 
• Vegetation matted down, bent, or absent 
• Sediment sorting 
• Leaf litter disturbed or washed away 
• Scour 
• Deposition 
• Multiple observed flow events 
• Bed and banks 
• Water staining  
• Change in plant community 
• Other appropriate means that consider the characteristics of the surrounding areas 

Following the completion of preliminary data gathering and synthesis, the routine method of 
wetland determination was used to identify potentially jurisdictional areas within the project 
area. Potential waters of the U.S. were evaluated in the field, and localized hydrologic 
characteristics and the dominant vegetative species observed at the site were described. 
Potential waters of the U.S. and wetland boundaries are shown in Attachment A, Figures 6a–
6k. Photographs of the evaluated crossings are included in Attachment B of this report. 
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3.0 Results 

3.1 General Description of the Project Area 
3.1.1 Vicinity and Project Area 

The proposed project area is located within Bexar and Kendall Counties, Texas. The project 
area is existing transportation right-of-way for I-10. No new right-of-way is included for the 
proposed project. The project area is urban, suburban, and undeveloped. Surrounding land 
use is commercial, residential, and agricultural.  

3.1.2 Geology 

The project corridor is located on three geologic formations: upper and lower Glen Rose 
Formation and fluviatile terrace deposits, as shown in the Texas Natural Resource Information 
System (2007) (Attachment A, Figure 3). 

3.1.3 Soils 

Information regarding soils within the project corridor was obtained from the U.S. Department 
of Agriculture NRCS Soil Surveys for Kendall and Bexar Counties (NRCS 2018). Seventeen soil 
map units are found within the proposed project area. Information on soils is included in 
Table 1, and the soils are shown in Attachment A, Figure 4. Two soil map units are listed in 
the National Hydric Soils List as containing hydric inclusions (NRCS 2015). 

Table 1: Soil Map Units within the Project Area 

 Soil Map Unit 
Code 

Soil Map Unit Hydric 
(Yes/No) 

Be
xa

r C
ou

nt
y 

BrE Brackett gravelly clay loam, 12 to 20 percent slopes No 

Ca Anhalt clay, 0 to 2 percent slopes No 

Cb Crawford and Bexar stony soils No 

Kr Krum clay, 1 to 5 percent slopes No 

Ok Oakalla silty clay loam, 0 to 2 percent slopes, frequently flooded No* 

PaB Patrick soils, 1 to 3 percent slopes, rarely flooded No 

TaB Eckrant cobbly clay, 1 to 8 percent slopes No 

TaC Eckrant cobbly clay, 5 to 15 percent slopes No 

VaB Sunev loam, 1 to 3 percent slopes No 
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 Soil Map Unit 
Code 

Soil Map Unit Hydric 
(Yes/No) 

Ke
nd

al
l C

ou
nt

y 
1 Anhalt clay, 1 to 3 percent slopes No 

4 Brackett association, 1 to 8 percent slopes No 

6 Denton silty clay, 1 to 3 percent slopes No 

8 Doss silty clay, moist, 1 to 5 percent slopes No 

9 Doss-Brackett association, undulating No 

12 Krum silty clay, 1 to 3 percent slopes No 

16 Oakalla silty clay loam, 0 to 2 percent slopes, occasionally flooded No* 

18 Tarpley clay, 1 to 3 percent slopes No 

*May contain hydric inclusions. 

Hydrology 

The project area is located within the Guadalupe and San Antonio River Basins. It crosses 
Menger Creek and Balcones Creek, and runoff from the project area flows to Frederick and 
Leon Creeks (see Attachment A, Figure 5; FEMA 2019). 

Project Area Vegetation 

Vegetation observed within the I-10 corridor during field investigations consisted of 
maintained roadway right-of-way, riparian areas, and shrubland.  

3.2 Section 404 of the Clean Water Act 
3.2.1 Streams 

Table 2 indicates the streams that would be directly or indirectly impacted by the proposed 
project.  

Table 2: Ephemeral and Intermittent Streams 
Crossing 
Number 

Water Feature 
Name Station # Type 1 Existing ROW 

Structures 
Direct 

Impacts 
Indirect 
Impacts 

Crossing 1 
Water 1 – 
Tributary to 
Frederick Creek 

758+30 Ephemeral None No Yes 2 

Crossing 1 
Water 2 – 
Tributary to 
Frederick Creek 

767+00 Ephemeral 1 culvert across 
ROW No Yes 2 
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Crossing 
Number 

Water Feature 
Name Station # Type 1 Existing ROW 

Structures 
Direct 

Impacts 
Indirect 
Impacts 

Crossing 2 Water 3 – 
Menger Creek 813+20 Intermittent 1 culvert across 

ROW No Yes 2 

Crossing 3 
Water 4 – 
Tributary to 
Menger Creek 

844+50 Ephemeral 1 culvert across 
ROW No Yes 2 

Crossing 4 Water 5 – 
Balcones Creek 1000+00 Intermittent 4 bridges over 

natural channel No Yes 2 

Crossing 5 
Water 6 – 
Tributary to Leon 
Creek 

1205+00 Ephemeral 2 culverts and 
concrete channel No Yes 2 

Crossing 6 
Water 7 – 
Tributary to Leon 
Creek 

1232+00 Ephemeral 2 culverts and 
concrete channel Yes 3 Yes 2 

Crossing 7 
Water 8 – 
Tributary to Leon 
Creek 

1271+50 Ephemeral 3 culverts and 
concrete channel Yes 3 Yes 2 

1 These streams are subject to Section 404 of the Clean Water Act (CWA). None of the streams is subject to 
the Wild and Scenic Rivers Act of 1968 or the Rivers and Harbors Act (RHA) of 1899. 
2 Indirect impacts would be reasonably foreseeable in downstream extents of streams crossed by the 
project. See Section 3.2.4 Indirect Impacts to Streams.  
3 Temporary and/or permanent direct impacts would occur. See Section 3.2.2 Direct Impacts to Streams. 

The streams identified in Table 2 are primarily ephemeral, except for two intermittent streams: 
Menger and Balcones Creeks. No perennial (i.e., always flowing) streams are located within 
the project limits.  

Ephemeral Streams 

Ephemeral streams are normally dry and flow only during and shortly after rainfall. I-10 
crosses most of these streams at culverts (i.e., cross-drainage structures) that extend across 
the right-of-way (ROW) from frontage road to frontage road. Typically, the only portions of these 
streams in the ROW that are not lined with concrete are just beyond the frontage roads. 

Intermittent Streams 

Intermittent streams have a base flow supported by groundwater discharge, even if only briefly 
during the year. The proposed project intersects two intermittent streams: Menger and 
Balcones Creeks. 

3.2.2 Direct Impacts to Streams 

Under implementation of the proposed project, direct impacts to streams include the 
discharge of dredge or fill (Table 3). 
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Table 3: Direct Impacts to Streams 
Water 

Feature ID Project Activity Temporary and Permanent Direct Impacts 

Water 7 

• Lengthen culvert between 
mainlanes and westbound 
frontage road to 
accommodate on ramp. 

• Add outfalls from stormwater 
management facilities. 

• Temporary discharge of dredge or fill from 
construction access and construction activities in the 
channel bottom. 

• Impacts of temporary fill minimal since streambed is 
ephemeral and no aquatic habitat is present. 

• No conversion of natural streambed to concrete 
would occur because streambed in impact area is 
already concrete-lined. No permanent direct impacts 
would result. 

Water 8 • Lengthen culverts between 
mainlanes and frontage roads. 

• Temporary discharge of dredge or fill from 
construction access and construction activities in the 
channel bottom. 

• Impacts of temporary fill minimal since streambed is 
ephemeral and no aquatic habitat is present. 

• Conversion of natural streambed to concrete. 
Permanent direct impacts would result. 

Based on the direct impacts described above, Table 4 provides the U.S. Army Corps of 
Engineers (USACE) Section 404 permitting requirements for the proposed project. 

 

Table 4: USACE Section 404 Permitting Requirements 

Crossing 
Number 

Water Feature 
ID Activity 

Permanent Loss 
of Waters of the 

U.S. (acres) 

Temporary Loss 
of Waters of the 

U.S. (acres) 

Section 404 
Permit 

Requirement 

Crossing 1 
Water 1 – 
Tributary to 
Frederick Creek 

None 0.0000 acre 0.000 acre None 

Crossing 1 
Water 2 – 
Tributary to 
Frederick Creek 

None 0.0000 acre 0.000 acre None 

Crossing 2 Water 3 – 
Menger Creek None 0.0000 acre 0.000 acre None 

Crossing 3 
Water 4 – 
Tributary to 
Menger Creek 

None 0.0000 acre 0.000 acre None 

Crossing 4 Water 5 – 
Balcones Creek None 0.0000 acre 0.000 acre None 

Crossing 5 
Water 6 – 
Tributary to 
Leon Creek 

None 0.0000 acre 0.000 acre None 

Crossing 6 
Water 7 – 
Tributary to 
Leon Creek 

See Table 2 0.3500 acres 0.000 acre NWP 18, no PCN 

Crossing 7 
Water 8 – 
Tributary to 
Leon Creek 

See Table 2 0.0050 acres 0.000 acre NWP 14, no PCN 
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Based on the available project information and the results of field investigations, it is expected 
that the proposed activities would qualify under Nationwide Permit (NWP) 18, without 
Preconstruction Notification (PCN) to the USACE and NWP 14 without PCN.  

The proposed project would expand and modify the linear transportation facility along I-10 
from SH 46 to FM 3351 (Ralph Fair Rd). TxDOT would take appropriate measures to maintain 
normal downstream flows and to minimize flooding. Temporary fills would consist of 
construction-related materials and would be placed in a manner that would not be eroded by 
expected high flows. TxDOT would remove temporary fills in their entirety upon the completion 
of construction, and the affected area would be returned to preconstruction elevations and 
revegetated, as appropriate.  

The proposed project would comply with the general and regional conditions applicable to 
NWP 14. A PCN for NWP 18 at Water 7 would not be required because the discharge or the 
volume of area excavated is not anticipated to exceed 10 cubic yards below the plane of the 
OHWM. Furthermore, a PCN for NWP 14 at Water 8 would not be required because the 
acreage of impact is below the 0.1-acre PCN trigger. The activities at each individual crossing 
have been identified as single and complete projects, as defined in the NWP. As such, each 
would be permitted under a separate NWP.  

3.2.3 Outfalls for Stormwater Management Facilities 

Several outfalls would be necessary to drain stormwater management facilities, such as in-
line detention controls and total suspended solids (TSS) removal best management practices 
(BMPs). The stormwater management facilities shown on the schematic are subject to change 
when the detailed design is determined. The construction of outfalls may involve direct and 
indirect impacts to streams. 

Outfalls (typically concrete pipes) would likely tie into the sides of box culverts. In these cases, 
no permanent loss of waters would result because they already have concrete bottoms. 
However, temporary discharges of fill may occur. If outfalls are required in the banks of natural 
substrate channels, such as Water 5 (Balcones Creek), temporary discharges of dredge or fill 
and a minor permanent loss of waters of the U.S. may result. During detailed design, outfall 
velocities would be calculated; if they are erosive, minor amounts of concrete lining may be 
required around the outfall, thereby resulting in minor losses of Waters of the U.S. Each outfall 
would be authorized by an NWP, such as NWP 18 — Minor Discharges. 

Based on the current level of design, PCNs are not expected to be required to obtain permit 
coverage under NWP 14 and NWP 18. The terms and conditions of each NWP required to 
construct the project would be implemented. In addition, Texas Commission on Environmental 
Quality (TCEQ)-approved erosion, sedimentation, and post-construction TSS controls would be 
utilized in accordance with the TCEQ’s Section 401 Certification Conditions for each NWP. 
During the detailed design and construction phase, project activities would be regularly 
evaluated to determine the appropriate permitting under Section 404 of the Clean Water Act 
(CWA). 
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3.2.4 Indirect Impacts to Streams 

The primary indirect impacts to streams pertain to how runoff characteristics would change 
during the construction phase and during the operation and maintenance (i.e., post-
construction phase) of the completed facility. The streams within the TxDOT ROW and 
downstream of the TxDOT ROW would experience indirect effects of work in the ROW.  

For this analysis, runoff characteristics are divided into two categories:  

 Quantity impacts 

 Quality impacts 

Quantity Impacts to Streams 

Examples of quantity impacts that may result from a new highway or the modification of an 
existing highway are shown in Table 5 (American Association of State Highway and 
Transportation Officials [AASHTO] 1999). Some of these impact types are applicable to the 
proposed project, but others are not. A project-specific analysis is presented in Table 5.  

Table 5: Quantity Impacts to Streams 
Examples of Quantity Impacts  

(AASHTO 1999) Project Impacts and Mitigation 

An increase or decrease in the existing peak 
and volume of runoff into receiving waters. 

The proposed project would add impervious cover, which 
would increase runoff and peak flows. Detention of 
approximately 4.06 to 11.58 acre-feet (a value that 
includes a safety factor of 1.5 acre-feet because it was a 
high-level analysis with projects that were under design 
and construction) would be required to mitigate peak flow 
and runoff volume impacts. This volume is proposed to be 
provided within TxDOT ROW in the form of in-line ditch 
detention systems, as shown on the schematic. Peak flow 
and runoff volume impacts and mitigation are presented 
in detail in the Drainage Study Report (RESPEC 2019). 

The storage volume in lake, reservoir, and 
wetland areas may be reduced. Conversely, 
permanent impoundments created by 
highways can increase storage volumes. 

No lakes or reservoirs are located within the PCL. 
Therefore, none would be impacted under implementation 
of the proposed project.  
Wetlands are located in the PCL. However, their storage 
volumes would not be impacted by the proposed project.  
Floodplain volume impacts and mitigation are summarized 
in Section 3.5 - Floodplains. 

Channel modifications may increase or 
decrease the quantity of stream length, and 
the highway’s geometrical and pavement 
features may change the quantity of runoff 
reaching the channel. 

The proposed project would not alter the length of any 
streams. Increased pavement may affect runoff quantity. 
Peak flow and runoff volume impacts and mitigation are 
summarized above and presented in detail in the 
Drainage Study Report (RESPEC 2019). 

Cross-drainage structures may decrease the 
peak discharge downstream from a highway by 
temporarily impounding stormwater runoff. 

Peak flow and runoff volume impacts and mitigation are 
summarized above and presented in detail in the 
Drainage Study Report (RESPEC 2019). 
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Examples of Quantity Impacts  
(AASHTO 1999) Project Impacts and Mitigation 

Storm drains may increase a stream’s peak 
discharge. 

Storm drains and outfalls would be needed to 
accommodate stormwater management facilities. These 
conveyances would be determined during the detailed 
design phase. Section 3.2.3 - Outfalls for Stormwater 
Management Facilities provides additional details. 

If not mitigated, the proposed project’s surface water quantity impacts may result in the 
following: 

 Erosion of the bed and banks of streams and deposition of eroded materials downstream, 
involving the following receptors: 

– Ephemeral and intermittent stream habitats 
– Wetland habitats 
– Recharge areas for the Trinity Aquifer and the Edwards Aquifer 

Changes in flow characteristics have been evaluated consistent with a schematic level of 
effort. During the detailed design phase, these characteristics would be re-examined to 
ensure all applicable standards and commitments are achieved. 

Quality Impacts to Streams 

Examples of quality impacts that may result from a new highway or the modification of an 
existing highway are shown in Table 6 (AASHTO 1999). Some of these impact types are 
applicable to the proposed project, while others are not. A project-specific analysis is also 
presented in Table 6.  

Table 6: Quality Impacts to Streams 
Examples of Quality Impacts Project-Specific Analysis and Mitigation 

Changes in sediment bed load 
transportation and deposition 
can impact spawning grounds. 
Turbidity can cause mortality 
in fish.  

Under implementation of the proposed project, there is limited potential for 
this impact mechanism because there is minimal aquatic habitat in 
receiving streams. Since peak flow and runoff volume impacts would be 
mitigated, no long-term sediment transport impacts are anticipated. 
However, there is the potential for short-term impacts during construction 
(See Construction-Phase Impacts to Streams subsection below). 

Other pollutants may adhere 
to sediment particles and 
cause toxicity to fish and other 
aquatic species. 

In order to protect surface water and groundwater quality, TCEQ has 
established requirements for TSS loadings as a surrogate for other 
pollutants (See Post–Construction-Phase Impacts to Streams subsection 
below). 

Water quality may affect the 
visual quality (i.e., color, smell, 
appearance, accessibility, and 
suitability for contact 
recreation) of surface waters. 

Under implementation of the proposed project, there is limited potential for 
this impact mechanism because there is no persistent water column in 
most of the project area.  

3.2.5 Construction-Phase Impacts to Streams 

Construction-phase impacts are generally short-term impacts that coincide with the 
reconstruction of the facility from its existing condition to the proposed project. The project’s 
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construction phase would involve the removal of grass that stabilizes the soil and the 
subsequent excavation of rock and soils. Particulates would be generated by the removal of 
existing infrastructure (e.g., milling pavement, saw-cutting, and breaking concrete structures). 
The project would also require bringing in materials for construction such as earthen fill, 
aggregates, asphalt, concrete, concrete curing compounds, and asphalt binders. Many of 
these materials would be stockpiled on site. The earthen materials would be subject to erosion 
by wind and rain, which can carry sediments into receiving waters.  

Aquatic habitats located downstream of the construction disturbance could experience short-
term increases in turbidity or deposition, which can be harmful to aquatic life. The main 
aquatic habitat in the project area is along Balcones Creek. Any impacts to aquatic habitats 
would result from the combined effects of the project’s runoff and runoff from the remainder 
of the upstream watershed. 

Several environmental permits would be required for the proposed project and contain 
provisions for managing potential pollutants during the construction phase. These include the 
following: 

 NWPs contain provisions for use of appropriate erosion and sedimentation controls. The 
TCEQ’s Section 401 Certification Conditions for Nationwide Permits requires that specific 
TCEQ-approved controls be used in conjunction with NWPs.  

 A Construction General Permit (CGP) under the Texas Pollutant Discharge Elimination 
System’s (TPDES) permit program would be required. Since the project would disturb more 
than five acres of soil, a Notice of Intent (NOI) would be filed with the TCEQ to obtain permit 
coverage. A Storm Water Pollution Prevention Plan (SW3P) would be prepared and 
implemented. The SW3P would outline BMPs that would be used during construction to 
minimize erosion and offsite sedimentation and minimize other constituents from 
traveling offsite through stormwater. Construction BMPs may include temporary 
vegetation, blankets/matting, mulch, and sod for erosion control and silt fences and rock 
berms for sedimentation control. The BMPs would be implemented prior to construction 
and would be inspected and maintained throughout construction.  

Additional construction-related BMPs appropriate for the project include: 

– Remove temporary dredge or fill from streambeds promptly, before rain events 
– Maintain perimeter erosion controls around stockpiles 
– Washout concrete trucks in designated washout pits 
– Promptly stabilize areas to minimize the soil disturbed at any given time 

 A Water Pollution Abatement Plan (WPAP) would be prepared for the proposed project. 
One component of the WPAP is a Temporary Stormwater Section, which includes 
requirements for erosion and sediment control during construction and requires additional 
information regarding sensitive features.  
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In addition to the project-specific permits discussed above, TxDOT’s Municipal Separate Storm 
Sewer System (MS4) Permit is applicable to activities conducted within the limits of an MS4. 
The proposed project is within the limits and would drain to the City of San Antonio MS4. It 
also contains provisions for management of construction sites. 

TxDOT’s Environmental Management System is intended to improve communication of 
environmental permits, issues, and commitments (EPICs) throughout the planning, detailed 
design, and construction of a project. TxDOT has specific requirements for contractor 
education on stormwater management topics. 

3.2.6 Post–Construction-Phase Impacts to Streams 

The proposed project would add approximately 0.68 acres of additional impervious cover to 
the EARZ and 38.5 acres of additional impervious cover to the EACZ.  

Impervious cover prevents rain from seeping into the ground and thereby reduces natural soil 
filtration. Stormwater runoff from parking lots, highways, roof tops, yards, sidewalks, and other 
impervious surfaces contains suspended solids, pesticides, bacteria, petroleum residues (i.e., 
oil and grease), fertilizers, animal waste, and metals (Texas Register [TexReg] 1998). 

The TCEQ adopted the Edwards Aquifer Rules (30 Texas Administrative Code [TAC] 213) for 
the specific purpose of regulating activities that have the potential to pollute the Edwards 
Aquifer and hydrologically connected surface water to protect existing and potential uses of 
groundwater and to maintain Texas Surface Water Quality Standards (TexReg 1998). The 
proposed project and associated activities would comply with the Edwards Aquifer rules and 
any applicable TCEQ guidance documents. 

The proposed project would be subject to 30 TAC 213 and would require treatment of runoff. 
Mitigation measures would be designed, constructed, operated, and maintained to ensure 
that 80 percent of the incremental increase in the annual mass loading of TSS from the site 
caused by the regulated activity is removed. TSS does not provide a complete assessment of 
water quality issues associated with stormwater. However, it serves as a good indicator of 
significant pollutants of concern, such as oil and grease, and water quality in general. TSS 
correlates with other water quality constituents, including but not limited to, oil and grease 
(TexReg 1998). 

Jellyfish were selected as the desirable BMP for the project for numerous reasons. In the 
ultimate condition, pavement covers the majority of the right-of-way, leaving little room for 
surface treatment options such as vegetative filter strips (VFS), grassy swales, and sand filter 
ponds. Additionally, the ultimate mainlane pavement will exceed the maximum length 
allowable for VFS, which is 72 feet, so VFS cannot be used. Grassy swales between the 
mainlane and frontage road may be feasible with incremental capture inlets, but the large 
drainage areas may overload them too quickly (this is an incremental calculation based on 
the roadway profiles). The majority of the project drains through storm sewer systems into 
cross culverts. This leaves two options: an in-line solution such as a Jellyfish or a large sand 
filter pond at each culvert outfall. The large offsite areas for each cross culvert mean the 
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capture volume for each pond would be unreasonably large, would require significant ROW 
acquisition, and may not be physically feasible. Due to these complications, this analysis 
assumes Jellyfish will be the only treatment. 

Removing TSS may not remove dissolved constituents such as nitrogen and phosphorous (i.e., 
nutrients found in fertilizers). TxDOT uses fertilizers to vegetate and stabilize soils at the end 
of construction but does not use fertilizer as part of ongoing operation and maintenance. 
Therefore, the proposed project would not represent a long-term source of nutrient loads to 
receiving waters. 

3.2.7 Water Pollution Abatement Plan 

As stated above, impervious cover will increase over the EARZ and the EACZ. For this reason, 
it is anticipated that the project would require the preparation and implementation of a WPAP 
in lieu of a CZP. The WPAP would include a plan for the operation and maintenance of BMPs.  

The details on TSS removal BMP types, sizes, and locations would be determined during the 
detailed design phase of the project. These details would be presented in a WPAP and would 
be subject to TCEQ review and approval before construction may commence.  

3.2.8 Hazardous Materials Spills 

Hazardous materials spills have the potential to pollute surface water and groundwater and 
are used at a variety of facilities in the watershed, such as gas stations, manufacturing 
facilities, and service facilities. The hazardous materials regulatory database prepared for this 
project contains additional information on the private and public facilities that utilize 
hazardous materials in the project area.  

In the highway environment, hazardous materials include gasoline and diesel in vehicles’ fuel 
tanks and a variety of solid, liquid, and gaseous materials are transported on highways as 
cargo. Similarly, underground sanitary sewer lines that cross the landscape carry wastewater 
from developments in the watershed. These materials pose a risk to water quality if released 
to the environment.  

Hazardous materials spills may result 

 from use of the existing facility; 

 during the project’s construction phase; or  

 after the proposed project is complete.  

The Non-Radioactive Hazardous Materials (NRHM) Route Plan identifies I-10 within the PCL 
as a hazardous materials route. Through-transport of hazardous materials is required to use 
NRHM routes such as I-10 and may not use other routes such as Loop 1604 for through-
transport of hazardous materials. 

TxDOT maintains a contract with an emergency hazardous materials response company to 
respond to spills as needed (e.g., in the case where the party responsible for the spill is not 
responsive in procuring their own clean-up company).  
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During construction, traffic would continue to use the I-10 facility and pose a risk of spills. The 
construction activity itself temporarily changes the risk scenario. A WPAP would be approved 
by the TCEQ and EPA before construction may commence. Hazardous materials are used in 
roadway construction and include fuel for equipment, asphalt emulsions, concrete additives, 
and curing compounds. To help reduce the risk of spills that could affect water resources, 
TxDOT has specific restrictions and requirements the contractor must follow during 
construction, including the following: 

 TxDOT would not allow hazardous materials storage on TxDOT ROW within the EARZ. 

 The construction contractor would be responsible for the response, cleanup, and 
notification of any spills related to construction. 

 Following construction, traffic would continue to use the I-10 facility and pose a risk of 
spills. The WPAP would describe the measures that would be used to contain any spill of 
hydrocarbons or hazardous substances such as on a roadway (TexReg 1998).  

Based on the project’s environmental analysis, TxDOT has determined that no structural spill 
control measures would be included. The proposed facility would be operated in accordance 
with the Hazardous Materials Route Plan, the WPAP, and the Phase I MS4 Permit. 

3.2.9 Wetlands 

Two wetlands (Wetlands 1 and 2) were identified in the PCL as part of this study (Table 7). 
One of these wetlands, Wetland 1 (Figure 6c), was previously determined to be jurisdictional 
as part of a previous study Water Resources Technical Report, IH 10 from SH 46 to Fair Oaks 
Parkway (CSJs: CSJ 0072-06-074, -075, 0072-07-068 and -070) Project (Cox|McLain 2015). 
In addition, another previous study, Draft Biological and Water Resources Technical Report, 
Interstate Highway 10 From Fair Oaks Parkway to FM 3351, Bexar County, Texas, CSJ: 0072-
07-066, 067, 068, identified a second wetland, Wetland 2 (Figure 6j), on the east side of I-
10, upstream of Water 8 (Blanton & Associates 2015).  

Table 7: Wetlands 
Crossing 
Number 

Water 
Feature Location Type Direct 

Impacts Indirect Impacts 

Crossing 1 Wetland 1 In ROW Emergent No No (upstream of work) 
Crossing 2 Wetland 2 (Upstream easement at NCT-1) Emergent No No (upstream of work) 

Detailed descriptions of both wetlands are provided below: 

 Wetland 1 is a non-forested emergent wetland located on the west side of I-10 adjacent 
to a culvert intake at the existing westside frontage road (Photo 5). This wetland connects 
to Water 4 within and outside the project area. Dominant vegetation includes black willow 
(Salix nigra) trees, eastern gamagrass (Tripsacum dactyloides), and common spikerush 
(Eleocharis palustris). 

 Wetland 2 is a depressional wetland located on the east side of I-10 within a drainage 
easement. This wetland is upstream to a culvert outlet (NCT-1). Dominant vegetation 
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includes jungle rice (Echinochloa colona), curly dock (Rumex crispus), fragrant flat sedge 
(Cyperus odorata), and caric sedges (Carex spp.). 

The U.S. Fish and Wildlife Service (USFWS) NWI map shows other potential wetlands in the 
watershed (Figure 5). 

The proposed project would have no direct impacts to wetlands because they are located 
outside the frontage roads where no construction would be required. Wetlands 1 and 2 are 
located upstream of all work areas and should not experience indirect effects such as those 
described in Section 3.2.4 - Indirect Impacts to Streams. The mitigation plans for streams 
would also protect wetlands.  

3.3 Section 401 of the Clean Water Act 
Erosion control, sediment control, and post-construction TSS controls would be incorporated 
into the construction plan to provide for the protection of surface water quality. 

3.4 Navigable Waters  
No navigable waterways pursuant to Section 9 or Section 10 of the RHA or the General Bridge 
Act are located within the proposed project area. 

3.5 Floodplains 
The project is in Kendall and Bexar Counties, both of which are participants in the National 
Flood Insurance Program. According to the FEMA Flood Insurance Rate Map (FIRM) 
Community Panel Numbers 48259C0415F, 48259C0525F, 48029C0085F, and 
48029C0095F, the project intersects the FEMA-designated 100-year floodplains associated 
with Menger Creek, an unnamed tributary to Menger Creek, Balcones Creek, and two 
unnamed tributaries to Leon Creek (see Attachment A, Figure 5). 

The project would require the placement of fill in some portions of the floodplain and the 
removal of earth materials from the floodplain in other areas. Detailed cut and fill calculations 
for the PCL have not been performed yet. FEMA regulations require that fill in the 100-year 
floodplain be compensated with an equal amount of cut below the 100-year floodplain 
elevation in an area with flow connectivity to the main channel floodplain. The floodplain fill 
compensation would be accommodated within the ROW. Coordination with the local 
Floodplain Administrator would be required.  

The hydraulic design for this project would be in accordance with current Federal Highway 
Administration and TxDOT design policies. The facility would permit the conveyance of the 
100-year flood, inundation of the roadway being acceptable, without causing significant 
damage to the facility, stream, or other property. The proposed project would not increase the 
base flood elevation to a level that would violate applicable floodplain regulations and 
ordinances.  
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The proposed action may be considered a significant encroachment on the floodplain as 
defined by 23 Code of Federal Regulations (CFR) 650.105. Therefore, it is necessary to 
demonstrate that the significant encroachment is the only practicable alternative. The 
following support documentation would be required: 

 The reasons why the proposed action must be in the floodplain 

 The alternatives considered and why they were not practicable 

 A statement indicating whether the action conforms to applicable state or local floodplain 
protection standards. 

The existing alignment of I-10 is in the floodplain. There are no alternative transportation 
corridors of similar functional class connecting I-10 at SH 46 to FM 3351 (Ralph Fair Road) 
that would avoid the floodplain. Designs that utilize the existing ROW and mitigate for 
floodplain impacts would be practicable. The project would be designed to conform with 
applicable state and local floodplain protection standards. Based on this information, an 
encroachment on the floodplain would be the only practicable alternative. 

3.5.1 Executive Order — Floodplain Management (EO 11988) 

Executive Order (EO) 11988 directs each federal agency to act to reduce the risk of losses 
associated with floods, to minimize the impact of floods on human health and safety, and to 
preserve the beneficial values of floodplains. Compliance with EO 11988 is addressed 
programmatically through the implementation of the TxDOT Hydraulic Design Manual, which 
includes notification and coordination with local floodplain administrators. 

3.6 Water Quality 
3.6.1 Section 303(d) of the Clean Water Act 

The project area is located within the Leon Creek and Cibolo Creek watersheds within the San 
Antonio River Basin. For the purposes of monitoring water quality, the TCEQ has divided the 
major water bodies within the San Antonio River Basin into 13 discrete segments. Water runoff 
from the project area drains to Segment 1908 – Upper Cibolo Creek and to Segment 1907 – 
Upper Leon Creek. Stormwater flowing to Cibolo Creek would flow to assessment units 
1908_01, 1908_02, and 1908_03 while stormwater flowing to Leon Creek would flow to 
assessment unit 1907_01. Assessment units 1908_01, 1908_02, and 1908_03 of Cibolo 
Creek are listed as impaired due to elevated bacteria levels; unit 1907_01 of Leon Creek is 
not listed as impaired. The impaired units are less than five miles downstream of the project 
area, but the proposed project is not expected to contribute to the constituent of concern for 
the impaired units of Cibolo Creek. The TCEQ 2016 303(d) list, accepted on October 17, 2018, 
was utilized in this assessment. See Attachment A, Figure 7. 

3.6.2 Section 402 of the Clean Water Act: Texas Pollutant Discharge Elimination System 

The proposed project would include five or more acres of earth disturbance. TxDOT would 
comply with the TCEQ’s TPDES CGP. Efforts would be made to avoid and minimize impacts to 
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the aquatic ecosystem during roadway design. Minimization would be achieved by preparing 
and implementing a SW3P and by implementing BMPs, including temporary erosion, 
sedimentation, and TSS water pollution controls. All temporary erosion controls would follow 
TxDOT Standard Specifications and would be in place, according to the construction plans, 
prior to commencement of construction-related activities. The contractor would take 
appropriate measures to prevent, minimize, and control the spill of fuels, lubricants, and 
hazardous materials in the construction staging area. A construction site notice would be 
posted. An NOI and Notice of Termination would be required. 

3.6.3 Section 402 of the Clean Water Act: Municipal Separate Storm Sewer System (MS4) 

The portion of the project area that is in Bexar County lies within an MS4 area. Since TPDES 
CGP authorization and compliance (and the associated documentation) occur outside the 
environmental clearance process, compliance is ensured by the policies and procedures that 
govern the design and construction phases of the projects. The Project Development Process 
Manual and the Plans, Specifications, and Estimates (PS&E) Preparation Manual require a 
SW3P be included in the plans of all projects that disturb one or more acres. The Construction 
Contract Administration Manual requires that the appropriate CGP authorization documents 
(NOI or site notice) be completed, posted, and submitted, when required by the CGP, to TCEQ 
and the MS4 operator. It also requires that projects be inspected to ensure compliance with 
the CGP.  

3.7 Executive Order 11990, Wetlands 
EO 11990, Protection of Wetlands (issued in 1977), requires federal agencies to minimize 
the destruction or modification of wetlands. Two wetlands were identified within the proposed 
project area. However, neither of the wetlands would be impacted by the proposed project; 
therefore, EO 11990 would not apply.  

3.8 Texas Coastal Management Program 
The project is located within Bexar and Kendall Counties, which are completely outside the 
Coastal Zone Boundary. The proposed project does not lie within the boundary. No 
coordination would be required.  

3.9 Coastal Barrier Resources Act 
The Coastal Barrier Resources Act (CBRA) was enacted in 1982 to discourage development 
in certain coastal areas along the Atlantic and Gulf coasts. The act designated certain 
undeveloped coastal areas as coastal barrier/system units under the Coastal Barrier 
Resources System (CBRS) and made those units ineligible for most new federal expenditures 
and financial assistance. 

The proposed project is located within Bexar and Kendall Counties and is not located within a 
CBRS system unit or otherwise protected area; therefore, CBRA is not applicable. 
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3.10 Wild and Scenic Rivers 
This project would not involve work within a segment of any river designated as a Wild and 
Scenic River, and it would not harm the free-flowing condition, water quality, or outstanding 
resource values of any designated Wild and Scenic Rivers. 

3.11 Geology and Groundwater 
The project area is underlain by the Upper and Lower members of the Glen Rose Formation 
(See Kgru and Kgrl on Figure 3).  These are host rocks of the Upper and Middle Trinity Aquifers, 
respectively (Table 8).  Edwards Limestones, which are host rocks for the Edwards Aquifer, 
have mostly been eroded from the area, although some remnants of Edwards Limestone can 
be found on the tops of some distant hills (See Ked on Figure 3).  These remnants are not 
part of the Balcones Fault Zone Edwards Aquifer (Edwards Aquifer) which is a sole source 
aquifer relied upon by San Antonio. The Edwards Aquifer crosses IH 10 approximately 5 miles 
south of the project limits, near La Cantera Blvd, where faults have protected Edwards 
limestone from erosion.  

The host rocks of these aquifers contain limestone layers that have experienced dissolution 
(dissolving) over time.  This process is known as “karstification” and has created small- to 
large-scale voids (i.e. karst features) in the formations.  These voids facilitate the movement 
and storage of groundwater within the rock.  Large-scale voids include solution cavities and 
caves.  

3.11.1 Upper Trinity Aquifer 

The Upper Trinity Aquifer is the least productive and least utilized of the three aquifers.  Its 
host rock is the Upper Member of the Glen Rose Formation (upper Glen Rose).  Water well 
yields of the Upper Trinity are low due to low porosity and permeability, and water quality is 
poor due to the presence of gypsum layers within the formation (South Central Texas Regional 
Water Planning Group [SCTRWPG] 2010). The majority of the project limits overlie the Upper 
Glen Rose Formation where infiltration would recharge the Upper Trinity Aquifer. 

3.11.2 Middle Trinity Aquifer 

The Middle Trinity Aquifer is the most widely used part of the Trinity Aquifer in the South 
Central Texas Region (SCTRWPG, 2010).  Its host rocks are the Lower Member of the Glen 
Rose (lower Glen Rose) and the Cow Creek Limestone member of the Pearsall Formation.  The 
Trinity Aquifer (including the Upper, Middle and Lower Trinity) provides water to all or parts of 
55 counties in Texas, including six counties (Hays, Comal, Kendall, Bexar, Medina, and Uvalde) 
in the South Central Texas Region (SCTRWPG, 2010).  The project overlies the Lower Glen 
Rose Formation near Balcones Creek (Figure 3) and infiltration in this area would recharge 
the Middle Trinity Aquifer.  It is interesting to note that the Balcones Creek is mapped as 
Edwards Aquifer Recharge Zone (EARZ) as shown on Figure 8 and that work within the EARZ 
is subject to the TCEQ’s Edwards Aquifer Rules found in 30 TAC 213. 
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Table 8: Aquifers within the Project Area 
Geologic Subdivisions Aquifer Geologic Formation Geologic Member 

Georgetown 1 - 

Edwards Aquifer (450 feet)3 

Person 1 

Cyclic and Marine 

Leached and Collapsed 

Regional Dense 

Grainstone 

Kainer 1 

Kirschberg Evaporite 

Dolomitic 

Basal Nodular 

Glen Rose 
Upper Member (410 feet)2 Upper Trinity Aquifer 

Lower Member (320 feet)2 

Middle Trinity Aquifer Pearsall (aka Travis 
Peak) 

Bexar Shale 

Cow Creek Limestone 

1 Informally, these are the “Edwards limestones” 
2 Member thickness from Clark (2003) 
3 Aquifer thickness from Stein and Ozuna (1995) 

3.11.3 Balcones Fault Zone Edwards Aquifer 

The Balcones Fault Zone Edwards Aquifer (Edwards Aquifer) is the most productive and most 
regulated of the aquifers discussed in this report. Collectively, the Georgetown, Person, and 
Kainer Formations (a.k.a. Edwards limestones) are the host rocks for the Edwards Aquifer.  
Where the Edwards limestones are exposed at the surface, the karst terrain is characterized 
by the presence of sinkholes, sinking (losing) streams, and caves. Underground, water moves 
through highly permeable fractures and voids, which results in prolific wells, but also reduces 
the aquifer’s ability to filter potential contaminants. This characteristic makes the aquifer’s 
water quality highly dependent on the quality of surface water flowing over the recharge zone.   
The project does not overlie any Edwards limestones and infiltration within the project limits 
would not directly recharge the Edwards Aquifer; it recharges the Upper Trinity and Middle 
Trinity aquifers. The closest extent of the Edwards Aquifer is located approximately 5 miles 
south of the project limits where I-10 crosses La Cantera Blvd. The Edwards limestone is 
exposed at the surface in this area and direct recharge to the Edwards Aquifer occurs there.  
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3.11.4 Edwards Aquifer Regulatory Zones 

The TCEQ’s Edwards Aquifer Rules found in 30 TAC 213 define several regulatory zones to 
protect the quality of groundwater in the Edwards Aquifer.  These rules do not apply in Kendall 
County but they do apply in Bexar County.   

A small portion of the project limits along Balcones Creek within Bexar County is mapped as 
the Edwards Aquifer Recharge Zone (EARZ) as shown on Figure 8.   This is atypical compared 
to most areas that area mapped as EARZ because there is no Edwards Limestone or Edwards 
Aquifer in or near the mapped EARZ boundary along Balcones Creek.  Any infiltration to the 
subsurface along Balcones Creek in this area would recharge the Middle Trinity Aquifer.    
There are areas where groundwater may flow freely between the Middle Trinity Aquifer and 
the Edwards Aquifer, but these areas are approximately 5 miles away from the project.  The 
Edwards Limestone has been completely eroded away from the project limits.   The nearest 
location where flow between the Trinity and Edwards Aquifers may occur is near I-10 at La 
Cantera Blvd, where Edwards limestones are present.  Regardless of the atypical regulatory 
mapping, the area mapped as EARZ is subject to 30 TAC 213. 

The remainder of the project limits within Bexar County is mapped as the Edwards Aquifer 
Contributing Zone (EACZ) as shown on Figure 8.  TCEQ requires treatment of runoff from the 
EARZ and EACZ to protect the Edwards Aquifer (30 TAC 213). 

3.11.5  Water Wells 

Based on the Texas Water Development Board’s (TWDB’s) Groundwater Database there are 
38 water wells within 0.25 miles of the project area. Table 9 shows the well numbers, well 
types, and depths to water for the 38 wells. None of the wells lie within the ROW, and no 
impacts to any of the wells are anticipated (see Attachment A, Figure 5). 

Table 9: Summary of Wells within 0.25 Miles of the Project Area 
 Well 

Number 
County Aquifer Well Type Depth to Water Date of 

Measurement 

 6811704 Kendall Upper Trinity Withdrawal of Water 77.40 8/24/1965 

 6811712 Kendall Middle Trinity Withdrawal of Water 11.52 11/30/1964 

 6811714 Kendall Middle Trinity Withdrawal of Water 80.00 11/1964 

 6811718 Kendall Upper Trinity Test Hole 33.00 7/1/1977 

 6811719 Kendall Middle Trinity Withdrawal of Water 365.00 5/1972 

 6811720 Kendall Upper Trinity Withdrawal of Water 78.00 11/3/59 

 6811721 Kendall Middle Trinity Withdrawal of Water 240.00 5/28/1963 

 6811722 Kendall Upper Trinity Withdrawal of Water 55.00 2/28/1969 

 6811723 Kendall Upper Trinity Withdrawal of Water 65.80 11/6/1974 
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 Well 
Number 

County Aquifer Well Type Depth to Water Date of 
Measurement 

 6811724 Kendall Upper Trinity Withdrawal of Water 66.00 11/6/1974 

 6811725 Kendall Upper Trinity Withdrawal of Water 46.10 11/6/1974 

 6811726 Kendall Upper Trinity Withdrawal of Water None reported N/A 

 6811802 Kendall Middle Trinity Withdrawal of Water 231.80 11/30/1964 

 6811803 Kendall Middle Trinity Withdrawal of Water 30.00 1950 

 6811808 Kendall Middle Trinity Withdrawal of Water 280.00 4/8/1969 

 6811809 Kendall Middle Trinity Withdrawal of Water 167.00 7/22/1974 

 6811811 Kendall Middle Trinity Withdrawal of Water 279.51* Multiple dates 

 6811812 Kendall Middle Trinity Withdrawal of Water 253.00 6/10/1988 

 6819202 Kendall Middle Trinity Withdrawal of Water 237.00 and 
241.00 

12/14/1964 
1/15/1965 

 6819206 Bexar Middle Trinity Withdrawal of Water 300.00 7/2/1968 

 6819208 Bexar Middle Trinity Test Hole 461.42* Multiple dates 

 6819212 Bexar Middle Trinity Withdrawal of Water None reported N/A 

 6819213 Bexar Middle Trinity Withdrawal of Water None reported N/A 

 6819326 Bexar Middle Trinity Withdrawal of Water 460 11/4/2002 

 6819328 Bexar Middle Trinity Withdrawal of Water None reported N/A 

 6819329 Bexar Middle Trinity Withdrawal of Water None reported N/A 

 6819331 Bexar Middle Trinity Withdrawal of Water 302 3/1/2006 

 6819606 Bexar Middle Trinity Withdrawal of Water 275 6/10/1967 

 6819607 Bexar Middle Trinity Withdrawal of Water None reported N/A 

 6819617 Bexar Middle Trinity Withdrawal of Water 199.07 Multiple dates 

 6819621 Bexar Middle Trinity Withdrawal of Water 266 9/1/1989 

 6819622 Bexar Middle Trinity Withdrawal of Water 320 5/10/1995 

 6819626 Bexar Middle Trinity Withdrawal of Water 188.5* Multiple dates 

 6819627 Bexar Middle Trinity Withdrawal of Water 219* Multiple dates 

 6819638 Bexar Middle Trinity Withdrawal of Water None reported N/A 

 6819639 Bexar Middle Trinity Withdrawal of Water 270 5/16/1999 

 6819642 Bexar Middle Trinity Test Hole None reported N/A 

Source: TWDB 2019 
*Averaged 
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3.11.6 Quantity Impacts to Groundwater 

The principal threats to groundwater quantities is long-term groundwater pumping, which this 
project would not involve and drought.  The Trinity Aquifer is being stressed due to rapid growth 
in the number of wells being drilled to supply new homes and commercial establishments 
(SCTRWPG, 2010). The proposed project would add impervious cover, which would reduce 
infiltration through soil and potential recharge to the Upper and Middle Trinity aquifers, 
respectively.  Since most of the PCL overlie the upper Glen Rose, recharge impacts would 
primarily affect the Upper Trinity Aquifer, which has lower yields and lower natural water 
quality compared to the Edwards and Middle Trinity aquifers. 

3.11.7 Quality Impacts to Groundwater 

Project activities that impact surface waters may also affect groundwater if affected surface 
water recharges underlying aquifers. During a rain event, runoff from the project may 
concentrate in streams, mix with runoff from the remainder of the watershed, and potentially 
infiltrate to the Trinity or Edwards Aquifers where further mixing with groundwater may occur.  
TCEQ regulations protect groundwater by protecting surface water.   

Sensitive features such as solution cavities, solution fractures, and caves may be point 
locations of recharge, with the volume of recharge dependent upon feature attributes (size, 
infilling, etc.) and the size of its drainage area. Filling sensitive features may reduce recharge.  
A Geological Assessment was conducted according to TCEQ requirements to find geologic 
features and to determine if they rank as sensitive using a defined scoring system.  No 
sensitive features were found.  

If any sensitive feature is discovered on the mapped EARZ during construction, all regulated 
activities near the sensitive feature would be suspended and the TCEQ would be notified.  
Regulated activities near the sensitive feature would not proceed until the TCEQ has reviewed 
and approved the methods proposed to protect the sensitive feature and the Edwards Aquifer 
from potentially adverse impacts to water quality.  

As previously discussed, a Water Pollution Protection Plan (WPAP) would be prepared in 
accordance with the TCEQ’s Edwards Aquifer Rules. The project would include the treatment 
of runoff in Bexar County to protect surface and groundwater quality. The treatment would be 
based on the actual amount of impervious cover proposed which would be determined during 
final design.  
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4.0 Conclusions 
Ten potentially jurisdictional waters of the U.S. at seven crossings were identified within the 
project limits. The potential waters of the U.S. consisted of two tributaries to Frederick Creek, 
Menger Creek, a tributary to Menger Creek with an adjacent wetland, Balcones Creek, and 
three tributaries to Leon Creek, one of which had an adjacent wetland. It is anticipated that 
impacts would be permitted under NWP #14 without PCN and NWP #18 without PCN.  

The project would be required to apply for authorization under the CGP. As such, completion 
and implementation of a SW3P, filing of an NOI with TCEQ, and posting of a site notice would 
be required. 

An NOI would be submitted to the local MS4 operator, and possible floodplain impacts would 
be coordinated through the local Floodplain Administrator. 

Possible impacts to the Edwards Aquifer would be coordinated through the Edwards Aquifer 
Rules and would include the completion of a WPAP for the Bexar County portion of the project 
area for submittal to TCEQ for review and approval.  



 

24 

5.0 References  

American Association of State Highway and Transportation Officials (AASHTO). 1999. 
Highway Drainage Guidelines.  

Ashworth, J. B. 1983. Ground-water availability of the lower Cretaceous formations in the 
Hill Country of South-Central Texas, Texas Department of Water Resources, Report 
273.  

Blanton & Associates, Inc. 2015. Draft Biological and Water Resources Technical Report, 
Interstate Highway 10 from Fair Oaks Parkway to FM 3351, Bexar County, Texas, CSJ: 
0072-07-066, 067, 068 (March 2015).  

Clark, A.K. 2003. Geological framework and hydrogeologic features of the Glen Rose 
Limestone, Camp Bullis Training Site, Bexar County, Texas: U.S. Geological Survey 
Water-Resources Investigations Report 03-4081, 9 p. + 1 pl.  

Cox|McLain Environmental Consulting, Inc. 2015. Water Resources Technical Report, IH 10 
from SH 46 to Fair Oaks Parkway, CSJs: 0072-06-074, -075, 0072-07-068 and -070 
(October 2015). 

Environmental Laboratory. 1987. 1987 Corps of Engineers Wetlands Delineation Manual, 
Available online at http://www.wes.army.mil/el/wetlands/pdfs/wlman87.pdf. U.S. 
Army Engineer Waterways Experiment Station, Vicksburg, MS. NTIS No. AD A176 912. 

Environmental Protection Agency (EPA). 2015a. Clean Water Rule: Definition of “Waters of 
the United States”; Final Rule. Federal Register, Volume 80, Number 124. June 29, 
2015. 

Environmental Protection Agency (EPA). 2015b. Clean Water Rule Litigation Statement 
Website. Available online at https://www.epa.gov/cleanwaterrule/clean-water-rule-
litigation-statement. Accessed April 29, 2016. 

Federal Emergency Management Agency (FEMA). 2019. Federal Insurance Rate Maps 
(FIRMs) – Map #s 48259C0415F, 48259C0525F, 48029C0085F, and 
48029C0095F. Accessed February 20, 2019.  

Ferrill, D.A., Sims, D.W., Waiting, D.J., Morris, A.P., Franklin, N., and Schultz, A. 2003. 
Structural framework of the Edwards Aquifer Recharge Zone, South-Central Texas. 
Geological Society of America Bulletin, March/April 2004; v. 116; no. 3/4; p. 407–
418.  

Natural Resources Conservation Service (NRCS). 2015. Hydric Soils List. Available online at 
http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/use/hydric/. Accessed January 
28, 2018. 

Natural Resources Conservation Service (NRCS), Soil Survey Staff. 2018. Web Soil Survey. 
Available online at http://websoilsurvey.nrcs.usda.gov/. Accessed March 14, 2018. 

RESPEC. 2019. Drainage Study Report IH-10 Added Capacity Improvements FM 3351 to SH 
46 (Bexar and Kendall Counties Texas, CSJ: 0072-06-082. April 2019. 

https://www.epa.gov/cleanwaterrule/clean-water-rule-litigation-statement
https://www.epa.gov/cleanwaterrule/clean-water-rule-litigation-statement


 

25 

San Antonio Water System (SAWS). 2009. Comprehensive Cost of Service and Rate Design 
Study. Raftelis Financial Consultants, Dec 2009, 95 pgs  

South Central Texas Regional Water Planning Group (SCTRWPG). 2010. South Central Texas 
Regional Water Planning Area, 2011 Regional Water Plan, Volume 1 – Executive 
Summary and Regional Water Plan, 1024 pgs.  

Stein, W.G., and Ozuna, G.B. 1995. Geologic framework and hydrogeologic characteristics of 
the Edwards Aquifer recharge zone, Bexar County, Texas: U.S. Geological Survey Water-
Resources Investigations Report 95-4030, 8 p., 1 sheet.  

Texas Natural Resource Information System. 2007. Geologic Atlas of Texas – GIS data. 
Available online at http://www.tnris.org/get-data. 

Texas Register (TexRegs) October 9, 1998 Vol 23 No 41 pgs 10399-10495  

Texas Water Development Board. 2019. Water Data Interactive. Available online at 
http://www2.twdb.texas.gov/apps/waterdatainteractive/groundwaterdataviewer. 
Accessed February 22, 2019. 

U.S. Army Corps of Engineers (USACE). 2010. Regional Supplement to the Corps of 
Engineers Wetland Delineation Manual: Great Plains Region (Version 2.0), ed. J. S. 
Wakeley, R. W. Lichvar, and C. V. Noble. ERDC/EL TR-10-1. Vicksburg, MS: U.S. Army 
Engineer Research and Development Center. 

Wetland Training Institute, Inc. 1991. Field Guide for Wetland Delineation: 1987 Corps of 
Engineers Manual. WTI 91-2. 

 

 

 

 

 

 

 

 

 

 

 

This report was prepared on behalf of the Texas Department of Transportation by: 

      

http://www.tnris.org/get-data


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Attachment A 
Figures 

  



CR 497

CR 1419CR 5 76

Hill St

FrontGa te
Oa

k 
Ln

Lott St

Sunland

Cold River

Ivy
Ln

Drew Gap

Ch
a r

ge
r B

l v
d

Sum
pt e rDr

Ru
ffia

n

Derby Dr

W
e l l Spgs

Katie Ct

Honey
B ee

L n

Oth er

High Cl i ff Dr

N 
Pl

an
t A

ve

W Hosack St
E Theissen St

E Bandera Rd

Stone w a l l Bnd

Setterfe ld
Cir

Aster Trl

Oak Park Dr
Esse r

S
Rd

H erf f Ran ch Blvd

Batt
le

Int en
se

Deer Creek Dr

Wild

Oak
HillJodhpu r Dr

Ra in tree Woo d s

Sea bisc u it D r

Me n g er
Sp

gs

R oc

king Ho rse Ln

Pi m lico Ln

Dietz Elkhorn Rd

Keene land Dr

Roll ing Acres Tr l

Fa ir Oa ks P k w
y

!#1376 !#474

!#3351

Olivia Cir

Noll

Cascade
Ca

ve rns Rd

Sueno Ln

Pat

Daisy Ln
Turkey Run

Te
pe

e

Hidde n Trl

St
au

dt
 S

t

F ab ra St

Alam
o sa Fa lls

Boerne Haze

Lo
st

Cr
e e

k

Coughra n Rd
Rust Ln

Sharon
Dr

Bre e z e
Oa

k
Ln

Aq

u a

Old P a seo Way

Oak

V iew Dr

Adler Rd

Ax
is D r

San Fidle Way

Dos Ce rrosDr

Spring Hill Dr

Br
oa

dO
a k

Range r Dr

Ben

tTrl

W
yattTrl

E Wate rview
Dr

Br
a n

dt
Rd

Fawn

M o untain

S tonegate S

B u ckskin

Herf f Rd

Sax e t Dr

Savan nah
Jon

Blvd

Sceni c
Lo op Rd

Tw
o Cr e ek

s

Sandy Oaks

Co rley Rd

Ran
c h

Rd

Wind
woo

d
Dr

C
ie

lo
Vis

ta D r

Ol d Frederi cksbu

rgRd

Du

ll Knife
Tr l

Die tz Elkhorn

H untre ss Ln

Autum
n

Glen

Ce n t ral Pra
iri e

S addl e Trl

Dodge Rd

F o x

Br
ia

r

Cross Mo unta i n

Tr
l

Amman Rd

Sc
en

ic
Lo

op

Upp e r Balcones

Rd

Ammann Rd

Boer ne Stage Rd

BoerneBoerne

ScenicScenic
OaksOaks

Fair OaksFair Oaks
RanchRanch

DominionDominion

ST46

£¤87

Kenda l l  
Count y

Coma l  C
oun ty

K endal l Coun t yB ex ar Count y

Co ma l  C ou n ty

Be x a r  C o u nt y

§̈¦10

G:\Projects\TXDOT\IH10_SH46_to_FM3351\JD_Figure 1_Project Location_Aerial_20190208.mxd

IProject LocationFigure 1
Project Location (Aerial Base)

Aerial Source: Google (2018)

1 in = 1.25 miles
Scale: 1:79,200
Date: 2/13/2019I-10 from SH 46 to FM 3351

§̈¦37

San
Antonio

Project
Area

Bexar and Kendall Counties

Project Begin

Project End

0 1.5 Kilometers

0 1.25 Miles

CSJs: 0072-06-082 & 0072-07-075



Project Begin

CR 5 76

Hill St

Rock St

El
m

 S
t

Dietert Ave

La
nd

a 
St

Dawn Dr

Mil ler Spgs

Sophia Cir

Me
di

ca
l D

r

Richter Ave

Glad
e Dr

Calk Ln

Lo
ne

 T
re

e

Hu
nt

er
s 

Cr
k

Oa
k 

Ln

Ga
rd

en
 S

t

Fair Spgs

No
rri

s 
Ln Cold River

Bess St

Christu
s Pkw

y

Sandy Shl

Becke r St
Creek Spgs

Ch
ar

ge
r B

lv
d

Cross point Rd

Derby Dr

Roosevelt Ave

Graham St

W
e l l S pgs

Enterprise Pkw y

Bri s tow W ay

Oth

er

Ka tie Ct
Hickman St

Honey
Bee

Ln

City Park Rd
N 

Pl
an

t A
ve

W Hosack St

W Highland Dr

Ra nger Creek Rd

E Theissen St

E Bandera Rd

Oak Park Dr

S C ampusDr

Be ntwo od Dr

He r ff Ran c h Blv d

Deer CreekDr

Rosewood Ave
N 

Sc
ho

ol
 S

t

Me
ng e r Spg

s

!#1376

!#474

Cascade Cavern s
Rd

Daisy Ln

Thomas Dr

Austin Dr

Spencer Rd

Mattic k
Ln

N Esser Rd

St
au

dt
 S

t

Fawn Dr

Creekside Ter

Upper Ba lconesR d
Fab r a S t

Bu
ck

sk
in

Dr

Someda y Dr

W
 W

at
er

vi
ew

 D
r

Va
lle

rie Ln

Coughra n Rd

Sha ron
Dr

NWago
n Wheel Dr

Doeskin Dr

Oa k
Vi e w Dr

Adler Rd

Shootin g Club Rd

Ax
isDr

Sc he e le Rd

Spring Hil l Dr

O ld Fredericksbu rg
Rd

Old
San

Antonio Rd

Victo ria Ln

E
W

ind
w

oo
d

Dr

J
W

ill
ia

ms
Rd

Range r Dr

Johns Rd

W
yattTrl

To
ep

pe
rw

ei
n 

Rd

Stonegate S

W
ind

wo o
d

Dr

Herff Rd

S a x et
Dr

S cenic
Loo p

Rd

Corley Rd

Amman Rd

Ranch Rd

Boe rne Stage Rd
BoerneBoerne

ST46

£¤87

Kenda l l  
Count y

Bexa r  C
ount y

§̈¦10

G:\Projects\TXDOT\IH10_SH46_to_FM3351\JD_Figure 2_Project Location_Topo_20190213.mxd

IProject LocationFigure 2a
Project Location (Topographic Base)

Basemap Source: USGS Boerne and Van Raub 7.5' Quadrangles (1982, 1991)

1 in = 0.76 miles
Scale: 1:48,000
Date: 2/14/2019I-10 from SH 46 to FM 3351

§̈¦37

San
Antonio

a
b

Project
Area

Bexar and Kendall Counties

0 1 Kilometers

0 0.76 Miles

CSJs: 0072-06-082 & 0072-07-075



Project End

CR 498

CR 340

CR 497

CR
57

9

CR 1419
CR 5 76

Fa
lls

 V
w

Dew Rdg

An
ge

lF
ire

Ci
bo

lo
Pa

th

Front Gate

Scin ti l la
Cojak Ci

r

Te
rra

V ist
a

Wem
ble

y

Aq
ue

du
ctQua drille Ln

Ma nd

etta
Katie

Ct

Cha r tw
el

lL
n

Coo
pe

rV
al

le
y

Eq
u e

str

i an Dr

Ru
ffi

a n

Ente rprise Pkw y Fairway Vis

M
an

O

W
ar

Sa ra toga L n

An
tle

r M
ea

do
w

Da
pp

er
Da

n Dr

Cava l ry
Dr

High Cl if f Dr

Setterf e ld Ci r
S C ampusDr

Other
Roy a l AscotDr

P r
ea

kn
es

sNoble

L ark Dr

Ba
ttl

e
Int

ense

Post Oa k Trl

N o
Le

Hace

Jo

dhpu r Dr

Ra intree Woods

Se a biscu i t
Dr

Tr iple Cr o w n

Rock ing Hor se
Ln

Silver Spur Trl

Dietz Elkhorn Rd

Kee nelan d Dr

Fa ir Oa ks Pk w y

!#3351

Cool R
dg

Dawn Cir

Noll

Cascade Cavern s
Rd

Forest Trl

Fire
D

ance

Mi
ss

io
n 

Bl
f

Hidd e n Trl
Mountain Trl

Marl in Dr

Lost Creek Gap
Tambe r Ln

Bu
ck

sk
in

Dr

Ala

mosa Fa l ls

Para iso Pt

Boerne Haz e

Lo
st

Cr
e ek

Baywa ter Stage

Aqua

NWago
n Wheel Dr

Ol d Paseo Way

Apach e
Tr

l

Boerne F orest

F l int Roc k

Ax is Dr

Autu m n Springs

Dos Cerros Dr

Victori a Ln

Stonegate S

Ben t Trl

Ranch Rd

Schee le Rd

E
W

ind
w

oo
d

Dr E Wa terview
Dr

Qu
ai l Grove

Fawn
M

o u n tain

E

Dos C e rr
os

Lo
o p

Buckskin

Sa xet Dr

Scenic
Lo op

Rd

Tw o Cre
ek

s

W
ind

woo
dD

r

Old Fredericksb urg
Rd

Die tz Elkhorn

Du
ll KnifeTrl

Autum
n

Gle n

Saddl e

Tr
l

Fox Bria
r

Boerne Stage Rd

Scenic OaksScenic Oaks

Fair OaksFair Oaks
RanchRanch

Kenda l l  
Count y

Coma l  C
oun ty

K enda l l Count y
B ex a r C oun t y

C o m a l Co un t y

B ex ar Count y
§̈¦10

G:\Projects\TXDOT\IH10_SH46_to_FM3351\JD_Figure 2_Project Location_Topo_20190213.mxd

IProject LocationFigure 2b
Project Location (Topographic Base)

Basemap Source: USGS Boerne and Van Raub 7.5' Quadrangles (1982, 1991)

1 in = 0.76 miles
Scale: 1:48,000
Date: 2/14/2019I-10 from SH 46 to FM 3351

§̈¦37

San
Antonio

a
b

Project
Area

Bexar and Kendall Counties

0 1 Kilometers

0 0.76 Miles

CSJs: 0072-06-082 & 0072-07-075



CR 459

CR 498

CR 340

CR 497

CR
57

9

CR 5 76

Dew Rdg

El
m

 S
t

An
ge

lF
ire

Dietert Ave

Dawn Dr

Jalane Park

Ci
bo

lo
Pa

th

Mi l ler Spgs

Me
di

ca
l D

r

Richter Ave

Glade Dr

Front Gate

Ya upon Trl

Scinti l la

Stahl St

Lo
ne

 T
re

e

Hu
nt

er
s 

Cr
k

Oa
k 

Ln

Ga
rd

en
 S

t

Fair Spgs

No
rri

s 
Ln

Te

rra

Vi
sta

Aq
ue

du
ct

Turner Ave

Damascus Dr

Cold River

Bess St

Wem
bley

Christu
s Pkw

y

Sandy Shl

Be cker
S t

Creek Spgs

Ch
ar

ge
r B

l v
d

Lohmann St

Ro
bi

n 
Da

le
 D

r

Cross point Rd

J ohns

Derby Dr

Roosevelt Ave

W
e ll S pgs

Enterprise Pkwy

In tr epid

Bri s tow Way

Fairway Vis

M
an

O

W
ar

No
Le

Ha

ce

KatieCt

Hickman St

Da
pp

er
Da

nD
r

St
eepleBlf

Honey
B ee

L n

F lagsto ne Hi l l

Aster Trl

Cava l ry
Dr

Ve nturer

City Park Rd

High Cl if f Dr

N 
Pl

an
t A

ve

W Highland Dr

E Bandera Rd

Oak Park Dr

S C ampusDr

Be ntw o od Dr

La tti m
o re

Blvd

Othe r

He rff Ran c h Blv d

Pr
ea

kn
es

sNoble

L ark Dr

Sc
arteen

Ba
ttl e

Int

ense

De er Creek Dr

Rosewood Ave

W ildO
akHill

N 
Sc

ho
ol

 S
t

P ost Oak Trl

Jo

dhpu r Dr

Ra intree Woods

Se a biscu i t
Dr

Tri p le Crown

Me
ng e r Spg

s

R oc
kin

g Horse L nPi m l ico Ln

Silve rS pur Trl

Dietz Elkhorn Rd

K e e neland Dr

Roll ing Acres Trl

Fa
ir

Oa

ks Pkwy

!#1376 !#474

!#3351

Dawn Cir

Olivia Cir

Iron Horse Colfa x Cv

Noll

Cascade Cavern s
Rd

Daisy Ln

Hill View Ln

Mi
ss

io
n 

Bl
f

Park Ln

Robin's Way
Spencer Rd

Pa
rty

Slippe r

Hidd e n Trl

St
au

dt
 S

t

Mountain Trl

Circle H ill
Dr

S

P a ss Rd

Lynda Sue Dr

Marl in Dr

Schoolhouse

Ba lco ne s W
Rd

V ista M ou nta in
Fabr a St

Piney W o od Run

Ada Mae

Summit Cir

Bu
ck

sk
in

Dr

Ala

mosa Fal ls

Va
ller ie Ln

Para iso Pt

Boerne Haz e
Lo

st
Cr

e ek

Coughra n Rd

Rust Ln

W
i ld

Sage

Sha ron
Dr

Bre e z e
Oa

k
Ln

Aqua

NWago
n W heel Dr

Old Paseo Way
Boerne F orest

Oa k
Vi e w Dr

F l int Rock

Adler Rd

E

Ra

nge

Majes t ic Oak Cir

S

Fork

Ax is Dr

Sa n Fidle
Wa y

Autu m n Springs

Star
M i c a

Dos Cerros Dr

Spring Hil l Dr
Old

San
Antonio Rd

To
ep

pe
rw

ei
n 

Rd

V ictor ia Ln

Br
oa

d
Oa

k

Johns Rd

Ben t Trl

Up

MountainTrl

Schee le Rd

E
W

ind
w

oo
d

Dr

W
yattTrl

E Waterview
Dr

Br
a n

dt
Rd

Qua il Gro ve

Stonegate S

Fawn
M

o u n tain

E

Dos C e rr
os

Lo
o p

Buckskin

He rff Rd

Sa xe t Dr

Dodge Rd

Sava n nahJon
Blvd

Scenic
Lo op

Rd

Tw o Cre
ek

s

Sa n d

yO
ak

s

Corley Rd

Ranch Rd

S ce nic Hi ll
s

W
ind

woo
dD

r

Cie
lo Vist a Dr

Old Fredericksb urg
Rd

Die tz Elkhorn

Du
llK

n if
e Trl

Huntress L n

Ammann Rd

Autum
n

Gle n

Ce nt
ra l P rair

i e

Saddle

Trl

Fox Bria
r

Cross Moun t a in Trl

Amman Rd

Sc
e n

ic
Lo

op

Upper Balcon es R d

Boer n e Stage Rd

ST46

£¤87

Kgrl

Kgru

Kgrl

Ked Ked

Ked

Ked
Ked

Kgrl

Kgrl

Qt

Qt

Ked
Ked

Ked

Qt

Qt

Ked

Qt

Ked

Qt

Qt
Kgrl

Qt

Kgrl

Kgru
Kgru

Kgru

Qt

Kgru

Ked

§̈¦10

G:\Projects\TXDOT\IH10_SH46_to_FM3351\JD_Figure 3_Geology_20190208.mxd

I

Project Location
Ked - Edwards Limestone
Kgrl - Lower GlenRose Formation
Kgru - Upper Glen Rose Formation
Qt - Fluviatile Terrace Deposits

Figure 3
Project Area Geology Data Source: Geologic Database of Texas (2007)/

Geologic Atlas of Texas San Antonio Sheet (1982)
Aerial Source: Google (2018)
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Intersecting Soils
BrE - Brackett gravelly clay loam, 12 to 20 percent slopes
Ca - Anhalt clay, 0 to 2 percent slopes
Cb - Crawford and Bexar stony soils
Kr - Krum clay, 1 to 5 percent slopes
Ok - Oakalla silty clay loam, 0 to 2 percent slopes, frequently flooded
PaB - Patrick soils, 1 to 3 percent slopes, rarely flooded
TaB - Eckrant cobbly clay, 1 to 8 percent slopes
TaC - Eckrant cobbly clay, 5 to 15 percent slopes
VaB - Sunev loam, 1 to 3 percent slopes
1 - Anhalt clay, 1 to 3 percent slopes
12 - Krum silty clay, 1 to 3 percent slopes
16 - Oakalla silty clay loam, 0 to 2 percent slopes, occasionally flooded
18 - Tarpley clay, 1 to 3 percent slopes
4 - Brackett association, 1 to 8 percent slopes
6 - Denton silty clay, 1 to 3 percent slopes
8 - Doss silty clay, moist, 1 to 5 percent slopes
9 - Doss-Brackett association, undulating

Figure 4a
Project Area Soils

Data Source: NRCS (2018)
Aerial Source: Google (2018)

1 in = 2,000 feet
Scale: 1:24,000
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Intersecting Soils
BrE - Brackett gravelly clay loam, 12 to 20 percent slopes
Ca - Anhalt clay, 0 to 2 percent slopes
Cb - Crawford and Bexar stony soils
Kr - Krum clay, 1 to 5 percent slopes
Ok - Oakalla silty clay loam, 0 to 2 percent slopes, frequently flooded
PaB - Patrick soils, 1 to 3 percent slopes, rarely flooded
TaB - Eckrant cobbly clay, 1 to 8 percent slopes
TaC - Eckrant cobbly clay, 5 to 15 percent slopes
VaB - Sunev loam, 1 to 3 percent slopes
1 - Anhalt clay, 1 to 3 percent slopes
12 - Krum silty clay, 1 to 3 percent slopes
16 - Oakalla silty clay loam, 0 to 2 percent slopes, occasionally flooded
18 - Tarpley clay, 1 to 3 percent slopes
4 - Brackett association, 1 to 8 percent slopes
6 - Denton silty clay, 1 to 3 percent slopes
8 - Doss silty clay, moist, 1 to 5 percent slopes
9 - Doss-Brackett association, undulating

Figure 4b
Project Area Soils

Data Source: NRCS (2018)
Aerial Source: Google (2018)

1 in = 2,000 feet
Scale: 1:24,000
Date: 2/13/2019I-10 from SH 46 to FM 3351 0 500 Meters
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Figure 5a
Water Resources Data Sources: NHD (2018), NWI (2018), TWDB (2019)

FEMA NFHL (2018), Blanton (2018), CMEC (2015)
Aerial Source: Google (2018)

1 in = 2,000 feet
Scale: 1:24,000
Date: 6/20/2019

CSJs: 0072-06-082 & 0072-07-075

I-10 from SH 46 to FM 3351 0 600 Meters

0 2,000 Feet

a

b



!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(
!( !(

Project End

6819641

6819202

6819206

6819208

6819212

6819213

6819326
6819328
6819329

6819331

6819606
6819607

6819617

6819621

6819622

6819626
6819627

6819638
6819639

6819642

Crossing 4

Crossing 7

Crossing 6

Crossing 5

Crossing 5

Crossing 8

CR 494

CR 573

CR 577

CR 498

CR 340

CR 497
CR

 4
76

CR 587

CR
57

9

CR 576

Dew Rdg

Kings Gate

Cr
own Te r

Pintado Ln

Avator C
ir

Ha nse l Dr

Ovaro Cir

Pa dd ock Ln

Axton Dr

Cibolo
Gap

W Cantor Ci r

Kah
ila

n Dr

Cibo lo
Ct

Fa i rw a y Trl

Fairway Ash

Cooper Mill

Ci
bo

lo
Pa

thCibolo Trc

Fairway Run

Front Gate

Bold Fo rbes Cir

Windc h
im

eHi l
l

Fa l ls Ter

Turf Para d i s
e L

n

Fa irv i e
w

Pl

Te

rra V i st
a

Aq
ue

du
ct

Ka
lka

l lo
Dr

Damascus Dr

Quadril le Ln

Cava lry D r

Win
der m e re

Dr

Al
yd

a r Cir Su

m mit Ri dge
Dr

Lesl ie
P fe

i ff
er

Dr

Eq
ue

str

ian Dr

Du b er
ry

Rdg

Raintr e eRdg

Sweetwind Cir

Connemara Dr

Northv
iew Pass

W il lo

w Wind Dr

Fa ir way Vis

S en dero R dg

Man
O

W ar

Dapper Da n Dr
High Cli ff Dr

Jod h pur Dr

Fa
irway Green

Dr

Ro ya l Ascot D r

Noble Lark Dr

Ba
t tle

Intense

Ra i n tree Woods

Sea b isc
uit

Dr

Tri ple Crown

P imlico Ln

Rocki ng Horse Ln

Dietz Elkhorn Rd

Ke eneland Dr

Fa ir O a ks Pkwy

Cool R
dg

Dawn Cir

Shady Run

Robe r ta
Ci

r

Axis Cir

Do
we

r L
n

Starr Ranch

Gordon Cir

Bo
er

n e
Cl

if f

M ist y
Grove

Autumn W
ind

Presidio

Peace Ci r

Mark
Osborne

Noll

RebelQueen

Forest Trl

Fi re

D ance

Mission Haven

Presidio Crst

Boe rne
Spring

Mission Summit
Mission

Thomas Dr

Red F ish

Smokey View

Turkey
Run

Ce d a r Trl

C a nyon Crst

Pa
rty

Slipper

Hid den Tr l

Mountain Trl

Or chid

Mission Ledge

Fawn Dr

Enchante d
Gle n

Marl in Dr

Broad Oak

Br
ee

ze
Oa

k
Ln

Bo
er

ne
Gle

n

Lost Creek Gap

S a ge C rk

Para iso P t

Boerne Haze

Deer Ridge Dr

Indian Hil ls

Lo
st C re

e k

Nelso n Hil l

Ol d Pa seo Way

Aqua

Sc
e n

ic
Lo

op

Boe rne Forest

T arpon Dr

Flint Rock

Maj e s tic O ak
Cir

Ax is Dr

Autumn Spri n g s

Dos Ce rros Dr

Ma
hogany Trl

Victoria Ln

Bent Trl

Sche e le Rd

EW
in

d w
oo

d
Dr

Fa w n MountainQuail Grove

E D os
Ce

rro
s L

oo
p

Buckskin

Sax e t Dr

Two Creeks

Cascade Caverns Rd

Scenic Hills

W indwood Dr

Old Fredericksburg Rd

Dietz Elkhorn

DullKnife

Trl

Up
per Ba lcones Rd

Autumn Glen

Fox Bria r

Boerne Stage Rd

Sa lado C reek
Cib

olo
Cr

ee
k

Leon Creek

Balcones Creek

Lakeside
Acres

Club Lake

§̈¦10

G:\Projects\TXDOT\IH10_SH46_to_FM3351\JD_Figure 5_Water Resources_20190520.mxd

I

Project Location
NHD Stream
NHD Water
NWI Wetland
100-Year Flood Zone
Designated Floodway

*")## Water Crossing
!( TWDB Groundwater Well within 1/4 mile

Figure 5b
Water Resources Data Sources: NHD (2018), NWI (2018), TWDB (2019)

FEMA NFHL (2018), Blanton (2018), CMEC (2015)
Aerial Source: Google (2018)
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Figure 6a
Potential Waters of the U.S. Data Sources: FEMA NFHL (2018)

NHD (2018)
 Blanton (2018), CMEC (2015)
Aerial Source: Google (2018)
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Figure 6b
Potential Waters of the U.S. Data Sources: FEMA NFHL (2018)

NHD (2018)
 Blanton (2018), CMEC (2015)
Aerial Source: Google (2018)
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Figure 6c
Potential Waters of the U.S. Data Sources: FEMA NFHL (2018)

NHD (2018)
 Blanton (2018), CMEC (2015)
Aerial Source: Google (2018)
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Figure 6d
Potential Waters of the U.S. Data Sources: FEMA NFHL (2018)

NHD (2018)
 Blanton (2018), CMEC (2015)
Aerial Source: Google (2018)
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Figure 6e
Potential Waters of the U.S. Data Sources: FEMA NFHL (2018)

NHD (2018)
 Blanton (2018), CMEC (2015)
Aerial Source: Google (2018)
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Figure 6f
Potential Waters of the U.S. Data Sources: FEMA NFHL (2018)

NHD (2018)
 Blanton (2018), CMEC (2015)
Aerial Source: Google (2018)
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Figure 6g
Potential Waters of the U.S. Data Sources: FEMA NFHL (2018)

NHD (2018)
 Blanton (2018), CMEC (2015)
Aerial Source: Google (2018)
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Figure 6h
Potential Waters of the U.S. Data Sources: FEMA NFHL (2018)

NHD (2018)
 Blanton (2018), CMEC (2015)
Aerial Source: Google (2018)
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Figure 6i
Potential Waters of the U.S. Data Sources: FEMA NFHL (2018)

NHD (2018)
 Blanton (2018), CMEC (2015)
Aerial Source: Google (2018)
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Figure 6j
Potential Waters of the U.S. Data Sources: FEMA NFHL (2018)

NHD (2018)
 Blanton (2018), CMEC (2015)
Aerial Source: Google (2018)
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Figure 7
303(d)-Listed Stream Segments

Data Sources: TCEQ (2005), NHD (2018)
Basemap Source: ESRI (2019)
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Attachment B 
Project Area Photographs 



Project Area Photographs  

I-10 from SH 46 to FM 3351  1 
CSJ: 0072-06-082 & 0072-07-075   

 
Photograph 1: Crossing 1, Water 1, looking south from north edge of right-of-way. 

 

 

 
Photograph 2: Crossing 1, Water 2, looking northwest. 

 



Project Area Photographs  

I-10 from SH 46 to FM 3351  2 
CSJ: 0072-06-082 & 0072-07-075   

 

Photo 3: Crossing 2, Water 3 (Menger Creek), looking upstream from eastbound frontage road. 

 

 

 

Photo 4: Crossing 3, Water 4, looking upstream from eastbound frontage road. 

 



Project Area Photographs  

I-10 from SH 46 to FM 3351  3 
CSJ: 0072-06-082 & 0072-07-075   

 

Photo 5: Crossing 3, Wetland 1, impacted by ongoing contract. 

 

 

 

Photo 6: Crossing 4, Water 5, looking south from eastbound frontage road. 

 



Project Area Photographs  

I-10 from SH 46 to FM 3351  4 
CSJ: 0072-06-082 & 0072-07-075   

 

Photo 7: Crossing 4, Water 5, looking north from eastbound frontage road. 

 

 

 

Photo 8: Crossing 5, Water 6, west of Old Fredericksburg Road, looking north. 

 



Project Area Photographs  

I-10 from SH 46 to FM 3351  5 
CSJ: 0072-06-082 & 0072-07-075   

 

Photo 9: Crossing 5, Water 6, looking east from Old Fredericksburg Road. 
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