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I. Edwards Aquifer Application Cover Page (TCEQ-20705) 
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clearly marked, features identified in the geologic assessment should be flagged, roadways marked and the 
alignment of the Sewage Collection System and manholes should be staked at the time the application is 
submitted. If the site is not marked the application may be returned. 

3. We evaluate the application for technical completeness and contact the applicant and agent via Notice of 
Deficiency (NOD) to request additional information and identify technical deficiencies. There are two 
deficiency response periods available to the applicant. There are 14 days to resolve deficiencies noted in the 
first NOD. If a second NOD is issued, there is an additional 14 days to resolve deficiencies. If the response to 
the second notice is not received, is incomplete or inadequate, or provides new information that is 
incomplete or inadequate, the application must be withdrawn or will be denied.  Please note that because the 
technical review is underway, whether the application is withdrawn or denied the application fee will be 
forfeited. 

4. The program has 90 calendar days to complete the technical review of the application.  If the application is 
technically adequate, such that it complies with the Edwards Aquifer rules, and is protective of the Edwards 
Aquifer during and after construction, an approval letter will be issued. Construction or other regulated 
activity may not begin until an approval is issued. 

Mid-Review Modifications 

It is important to have final site plans prior to beginning the permitting process with TCEQ to avoid delays. 

Occasionally, circumstances arise where you may have significant design and/or site plan changes after your 
Edwards Aquifer application has been deemed administratively complete by TCEQ.  This is considered a “Mid-
Review Modification”.  Mid-Review Modifications may require redistribution of an application that includes the 
proposed modifications for public comment.   

If you are proposing a Mid-Review Modification, two options are available: 

• If the technical review has begun your application can be denied/withdrawn, your fees will be forfeited, 
and the plan will have to be resubmitted.  

• TCEQ can continue the technical review of the application as it was submitted, and a modification 
application can be submitted at a later time. 

If the application is denied/withdrawn, the resubmitted application will be subject to the administrative and 
technical review processes and will be treated as a new application. The application will be redistributed to the 
affected jurisdictions. 

Please contact the regional office if you have questions.  If your project is located in Williamson, Travis, or Hays 
County, contact TCEQ’s Austin Regional Office at 512-339-2929. If your project is in Comal, Bexar, Medina, 
Uvalde, or Kinney County, contact TCEQ’s San Antonio Regional Office at 210-490-3096 

Please fill out all required fields below and submit with your application. 

1. Regulated Entity Name: Caliterra Ph. 2, Sec, 7, 
Block F, Lot 9 Replat 

2. Regulated Entity No.: 

3. Customer Name: CF CSLK CALITERRA, LLC 4. Customer No.:                        

5. Project Type: 
(Please circle/check one) 

New Modification Extension Exception 
 

6. Plan Type: 
(Please circle/check one) 

WPAP CZP SCS UST AST EXP EXT Technical 
Clarification 

Optional Enhanced 
Measures 

7. Land Use: 
(Please circle/check one) 

Residential Non-residential 8. Site (acres):  
12.03 acres 

 

9. Application Fee: $4,000 10. Permanent BMP(s): Engineered Filter Strips 

11. SCS (Linear Ft.):  12. AST/UST (No. Tanks):  

13. County:  Hays 14. Watershed: Onion Creek 







II. Contributing Zone Plan Application (TCEQ-10257) 

  

























ATTACHMENT A – Road Map 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





ATTACHMENT B – USGS Quadrangle Map 
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ATTACHMENT C – Project Description 

 

1.0 GENERAL 

 

The Caliterra Phase 2, Section 7, Block F, Lot 9 Replat project is a proposed addition off 

3 single family lots, to existing Phase 2 Section 7.  This site is located in City of Dripping 

Springs’ ETJ and is in Hays County. The project is in the HCDD No.1 Municipal Utility 

District. The site is currently undeveloped. 

 

 

2.0    ORDINANCE STATUS 

 

The project lies over the Edwards Aquifer Contributing Zone in Hays County and is 

subject to the TCEQ Contributing Zone regulations. 

 

The project is within Caliterra Subdivision and is subject to the Development Agreement 

between City of Dripping Springs and Development Solutions CAT, LLC, Owner of 

Caliterra Subdivision, recorded in Vol. 4978, Page 215, OPR of Hays County, Texas.  The 

project is also subject to the Water Agreement between the developer and the Dripping 

Springs Water Supply Corporation. 

 

 

3.0   ACCESS 

 

Access to this project shall be from Peakside Circle.   

 

 

4.0 DRAINAGE AND WATER QUALITY 

 

This project is subject to the water quality provisions of the Texas Commission on 

Environmental Quality (TCEQ) for the Edward’s Aquifer Contributing Zone (CZP) with 

enhanced measures under RG-348A.  The run-off from this project will be treated by 

engineered filter strips. A majority of the storm runoff will travel overland to filter strips 

before leaving the site.  Per the Development Agreement, the BMP’s will remove the 

required overall load to more than 80% for the site. All drainage areas flow to and 

through the site are less than 64 acres. Drainage areas were mapped using lidar and 

survey data of existing topography.     

 

Per the Development Agreement, TCEQ Optional Enhanced Measures apply to the 

project and all drainage is routed through a series of two BMP’s minimum unless the 

runoff from the lots is naturally directed offsite.   

 



 

5.0    WATER AND WASTEWATER 

 

The tract is within the City of Dripping Springs Water Supply Corporation water service 

area.  Caliterra Phase 3 Section 10 will utilize an existing 8” water stub built and plugged 

with Caliterra Parkway.   

 

Wastewater service is within the City of Dripping Springs wastewater system installed 

with the subdivision.  Waste water from the site will tie into the existing 15” interceptor 

located near Onion Creek. 

 

 

6.0   SEDIMENTATION/EROSION CONTROL 

 

Sedimentation/erosion controls are required and will be in accordance with TCEQ 

Contributing Zone requirements and City of Dripping Springs guidelines.  The project 

proposes to use silt fence and stabilized construction entrances as temporary measures.  

Our revegetation plan will comply with City of Dripping Springs and Hays County 

standards. 

 

 

7.0   CRITICAL ENVIRONMENTAL FEATURES 

 

There are no known Critical Environmental Features (CEF’s) located on the tract or 

within 150 feet of the tract, including caves, sinkholes or wetland features.  This project 

is within the Edwards Aquifer Contributing Zone and drains to the Onion Creek 

Watershed. No portion of this lot is impacted by the 100-year floodplain from any 

waterway as defined by FEMA FIRM Panel # 48209C0115F, revised dated September 2, 

2005 for Hays County, Texas. 

 

 



ATTACHMENT D 

 Factors Affecting Surface Water Quality 

 

Factors contributing to the contamination of surface and groundwater are generated from 

man-made pollutants such as pet waste, pesticides, fertilizers, illegal trash dumping, and 

automotive fluids.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ATTACHMENT E 

Volume and Character of Stormwater Runoff 

 

This site in proposed condition will generate approximately 78 CFS during the 100-year storm 

event. The runoff leaving the site will be in compliance with the Texas Commission on 

Environmental Quality (TCEQ) Regulations. Runoff from the development will flow over 

vegetated filter strips before flowing offsite. The proposed vegetated filter strips have 85% 

removal rate by TCEQ standards. The quality of runoff will be at an acceptable level. The 

average curve number for the proposed development is 89 and the impervious cover in the 

future developed state is 3.66% and approximately 0.0% for the undeveloped state.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ATTACHMENT J 

BMPs for Upgradient Stormwater 

 

There is no offsite drainage entering the proposed site as the site is located on a hilltop.  

  



ATTACHMENT K 

BMPs for On-site Stormwater 

 

On-site stormwater will be conveyed through filter strips. The filter strips were designed using 

TCEQ technical guidance manual RG-348.  

 

 



ATTACHMENT L 

BMPs for Surface Streams 

 

The runoff from this site is treated by utilizing filter strips. These will prevent the pollutants 

from entering the adjacent stream until they are reduced to an acceptable level. There are no 

critical features located within the project site or affected by the project construction.  

  



ATTACHMENT M 

Construction Plans 
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ATTACHMENT N 

Operating and Maintenance Plan 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 











ATTACHMENT P 

Measures for Minimizing Surface Stream Contamination 

 

The project utilizes filter strips to minimize surface stream contamination. The filter strips will 

reduce the sediment pollutant load to be less than or equal to that of existing loads.  

 

  



III. Water Quality Design 

 

  



WATER QUALITY METHODOLOGY 

 

 

 

A filter strips is proposed downstream at the back of the lots in order to treat the impervious cover 

runoff from the upstream lot. The removal calculation for the filter strip, as well as a bmp drainage map, 

are included following this page.  

 

 

  





TCEQ TSS REMOVAL CALCULATIONS 

OPTIONAL ENHANCED MEASURES 

 

 

 





IV. GEOLOGICAL ASSESSMENT FORM (TCEQ-0585) 
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Geologic Assessment 
Texas Commission on Environmental Quality 

For Regulated Activities on The Edwards Aquifer Recharge/transition Zones and Relating to 30 
TAC §213.5(b)(3), Effective June 1, 1999 

To ensure that the application is administratively complete, confirm that all fields in the form 
are complete, verify that all requested information is provided, consistently reference the 
same site and contact person in all forms in the application, and ensure forms are signed by 
the appropriate party.  

Note: Including all the information requested in the form and attachments contributes to 
more streamlined technical reviews. 

Signature 

To the best of my knowledge, the responses to this form accurately reflect all information 
requested concerning the proposed regulated activities and methods to protect the Edwards 
Aquifer.  My signature certifies that I am qualified as a geologist as defined by 30 TAC Chapter 
213. 

Print Name of Geologist: James Killian 

Date: 22 April 2015 

Telephone: 512 328-2430 

Fax: 512 328-1804

Representing: Horizon Environmental Services, Inc. and TBPG Firm Registration No. 50488 
(Name of Company and TBPG or TBPE registration number) 

Signature of Geologist:  

_____________________________ 

Regulated Entity Name: 320-Acre Caliterra Development Phase 2; Dripping Springs, Hays 
County, Texas 

Project Information 

1. Date(s) Geologic Assessment was performed: 26 and 30 March; 1 and 2 April, 2015 

2. Type of Project: 

 WPAP 
 SCS 

 AST 
 UST 

3. Location of Project: 

 Recharge Zone 
 Transition Zone 
 Contributing Zone within the Transition Zone 
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4.  Attachment A - Geologic Assessment Table. Completed Geologic Assessment Table 
(Form TCEQ-0585-Table) is attached. 

5.  Soil cover on the project site is summarized in the table below and uses the SCS 
Hydrologic Soil Groups* (Urban Hydrology for Small Watersheds, Technical Release No. 
55, Appendix A, Soil Conservation Service, 1986).  If there is more than one soil type on 
the project site, show each soil type on the site Geologic Map or a separate soils map. 

Table 1 - Soil Units, Infiltration 

Characteristics and Thickness 

Soil Name Group* Thickness(feet) 

Bolar clay 
loam, 1-3% 
slopes (BrB) C 1 to 2 

Brackett-Rock 
outcrop-
Comfort 

complex, 1-8% 
slopes (BtD) C & D 0 to 0.5 

Brackett-Rock 
outcrop-Real 
complex, 8-
30% slopes 

(BtG) C & D 0.5 to 1 

Soil Name Group* Thickness(feet) 

Comfort-Rock 
outcrop 

complex, 1-8% 
slopes (CrD) D 0 to 0.5 

Lewisville silty 
clay, 1-3% 

slopes (LeB) B 0 to 0.5 

 
* Soil Group Definitions (Abbreviated) 

A. Soils having a high infiltration 
rate when thoroughly wetted. 

B. Soils having a moderate 
infiltration rate when thoroughly 
wetted. 

C. Soils having a slow infiltration 
rate when thoroughly wetted. 

D. Soils having a very slow 
infiltration rate when thoroughly 
wetted. 

 

6.  Attachment B – Stratigraphic Column. A stratigraphic column showing formations, 
members, and thicknesses is attached. The outcropping unit, if present, should be at the 
top of the stratigraphic column.  Otherwise, the uppermost unit should be at the top of 
the stratigraphic column. 

7.  Attachment C – Site Geology. A narrative description of the site specific geology 
including any features identified in the Geologic Assessment Table, a discussion of the 
potential for fluid movement to the Edwards Aquifer, stratigraphy, structure(s), and 
karst characteristics is attached. 

8.  Attachment D – Site Geologic Map(s). The Site Geologic Map must be the same scale as 
the applicant's Site Plan.  The minimum scale is 1”: 400'   

Applicant's Site Plan Scale: 1" = 300' 
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Site Geologic Map Scale: 1" = 300' 
Site Soils Map Scale (if more than 1 soil type): 1" = 800' 

9. Method of collecting positional data: 

 Global Positioning System (GPS) technology. 
 Other method(s). Please describe method of data collection:       

10.  The project site and boundaries are clearly shown and labeled on the Site Geologic Map. 

11.  Surface geologic units are shown and labeled on the Site Geologic Map. 

12.  Geologic or manmade features were discovered on the project site during the field 
investigation.  They are shown and labeled on the Site Geologic Map and are described 
in the attached Geologic Assessment Table. 

 Geologic or manmade features were not discovered on the project site during the field 
investigation. 

13.  The Recharge Zone boundary is shown and labeled, if appropriate. 

14. All known wells (test holes, water, oil, unplugged, capped and/or abandoned, etc.): If 
applicable, the information must agree with Item No. 20 of the WPAP Application Section. 

 There are 2 (#) wells present on the project site and the locations are shown and 
labeled.  (Check all of the following that apply.) 

 The wells are not in use and have been properly abandoned. 
 The wells are not in use and will be properly abandoned. 
 The wells are in use and comply with 16 TAC Chapter 76. 

 There are no wells or test holes of any kind known to exist on the project site. 

Administrative Information 

15.  Submit one (1) original and one (1) copy of the application, plus additional copies as 
needed for each affected incorporated city, groundwater conservation district, and 
county in which the project will be located.  The TCEQ will distribute the additional 
copies to these jurisdictions.  The copies must be submitted to the appropriate regional 
office.  
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TCEQ GEOLOGIC ASSESSMENT 
ADDITIONAL COMMENTS 

 
1.0 INTRODUCTION AND METHODOLOGY 
           
 This report and the planned abatement measures are intended to fulfill Texas 
Commission on Environmental Quality (TCEQ) reporting requirements (TCEQ, 1999). This 
geologic assessment includes a review of the site for potential aquifer recharge and 
documentation of general geologic characteristics for the subject site.  Horizon conducted the 
necessary field and literature studies according to TCEQ Instructions to Geologists for completing 
Geologic Assessments within the Edwards Aquifer Recharge Zone (TCEQ, 2004).   
 
 In addition, this report complies with TCEQ Optional Enhanced Measures (OEM) for 
the Protection of Water Quality in the Edwards Aquifer RG-348 for new development in areas 
subject to the TCEQ Edwards Aquifer Rules (30 TAC Chapter 213).  These measures provide a 
higher level of water quality protection and may be adopted by those who wish to implement 
additional measures for environmental protection or to satisfy requirements for agencies other 
than the TCEQ; as such, the implementation of these measures for the proposed development 
have been agreed upon between the US Fish and Wildlife Service (USFWS) and the developer 
of this property. 
 
 Horizon walked transects spaced 50 feet apart and mapped the location of features 
using a sub-foot accurate Trimble Geo HX handheld GPS and posted processed data utilizing 
GPS Pathfinder Office software, topographic maps, and aerial photographs. Horizon also 
searched the area around any potential recharge features encountered to look for any additional 
features. 

 
 The Geologic Assessment Table in Appendix C provides a description of any features 
that meet the TCEQ definition of potential recharge features (TCEQ, 2004).  Features that do not 
meet the TCEQ definition, which include surface weathering, karren, or animal burrows, were 
evaluated in the field and omitted from this report.  When necessary, Horizon removed loose rocks 
and soil (by hand) to preliminarily assess each feature’s subsurface extent while walking 
transects. However, labor-intensive excavation was not conducted. 
 
 The results of this survey do not preclude the possibility of finding subsurface voids or 
abandoned test or water wells during the clearing or construction phases of the proposed project.  
If a subsurface void is encountered during any phase of the project, construction should be halted 
until the TCEQ (or appropriate agency) is contacted and a geologist can investigate the feature. 
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2.0 ENVIRONMENTAL SETTING 
 
2.1 LAND USE 
 
 The current use of the subject site is for raising beef cattle on undeveloped rangeland. 
Surrounding land use is predominantly undeveloped and single-family residential (Appendix A, 
Figure 1). 
 
2.2 TOPOGRAPHY AND SURFACE WATER  
 
 The subject site is situated on gently to steeply sloping terrain located within the Onion 
Creek watershed (Appendix A, Figures 2 and 3). Surface elevations on the subject site vary from 
a minimum of approximately 1064 feet above mean sea level (amsl) within an unnamed tributary 
of Onion Creek along the eastern property boundary to a maximum of approximately 1215 feet 
amsl near the northwestern corner.  Drainage on the west half of the site occurs primarily by 
overland sheet flow toward the south into Turkey Hollow.  Drainage on the east half of the site 
occurs primarily by overland sheet flow toward the east into several unnamed tributaries of Onion 
Creek. 
 
2.3 EDWARDS AQUIFER ZONE 
 
 As shown on Appendix A, Figure 2, the subject site is found within the Edwards Aquifer 
Contributing Zone, as mapped by the TCEQ Recharge Zone Boundary Maps (TCEQ, 2015). 
 
2.4 SURFACE SOILS  
 
 Mapping by the Natural Resources Conservation Service (NRCS, 2015) shows 6 soil 
mapping units within the subject site (Appendix A, Figure 4) associated with the soil series 
described below. Generally, the soil series are similar in their physical, chemical, and engineering 
properties, with the principal exception being rock fragment content and thickness. 
 
 Bolar clay loam (BrB) is a moderately deep, gently sloping soil on concave valley 
slopes and foot slopes of hills on uplands. Typically, the surface layer is dark grayish brown and 
dark brown clay loam about 14 inches thick. The subsoil extends to a depth of 28 inches and is 
brown clay loam. Indurated limestone interbedded with marl is at a depth of 28 inches. This soil 
is moderately alkaline and calcareous throughout. It is well drained and surface runoff is medium. 
The permeability is moderate and available water capacity is low. 
 
 Brackett-Rock outcrop-Comfort complex (BtD) consists of shallow, loamy, clayey soils 
and Rock outcrop on uplands in the Edwards Plateau. Many areas have a benched appearance 
along the hill slopes because of the horizontal bands of Rock outcrop. The Brackett and Comfort 
soils are between the bands of Rock outcrop. The Brackett soil makes up 30 to 60% of the 
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complex and Rock outcrop makes up 10 to 45%. The Comfort soil and similar soils make up 10 
to 20%. Typically, the surface layer of the Brackett soil is grayish brown gravelly clay loam about 
6 inches thick. The subsoil extends to a depth of 17 inches. It is very pale brown and pale yellow 
gravelly clay loam. The underlying material is weakly cemented limestone interbedded with thin 
layers of indurated limestone. The soil is moderately alkaline and calcareous throughout. 
Typically, the areas of Rock outcrop consist of exposures of limestone bedrock. In some areas, 
however, the rock is flat and is covered by soil material as much as 3 inches thick.  Typically, the 
surface layer of the Comfort soil is dark brown extremely stony clay about 4 inches thick. The 
subsoil extends to a depth of 11 inches. It is dark reddish brown extremely stony clay. The 
underlying material is indurated, fractured limestone. The soil is moderately alkaline and 
noncalcareous throughout. The soils in this complex are well drained. Surface runoff is medium 
to rapid. Permeability is moderately slow in the Brackett soil and slow in the Comfort soil. The 
available water capacity is very low.  
 
 Brackett-Rock outcrop-Real complex (BtG) consists of shallow, loamy soils and Rock 
outcrop on uplands in the Edwards Plateau. Escarpments and high rounded hills and ridges and 
their side slopes are characteristic of the areas. Slopes have a benched appearance because of 
the horizontal layers of Rock outcrop. The Real and Brackett soils are between the areas of Rock 
outcrop.  The Brackett soil makes up 20 to 55% of the complex. Rock outcrop makes up 10 to 
46% and the Real soil makes up 10 to 30%.  Typically, the surface layer of the Brackett soil is 
grayish brown gravelly clay loam about 6 inches thick. The subsoil extends to a depth of 14 inches. 
It is light gray gravelly clay loam. The underlying material is weakly cemented limestone 
interbedded with thin strata of pale yellow and very pale brown shaly clay. The soil is moderately 
alkaline and calcareous throughout.  Typically, Rock outcrop is barren of soil except in narrow 
fractures in the rock. In some areas the rock is flat and has as much as 3 inches of soil material 
on the surface.  Typically, the surface layer of the Real soil is very dark grayish brown gravelly 
clay loam about 12 inches thick. The upper part is about 20%, by volume, weakly cemented 
limestone gravel, and the lower part is about 60%. The underlying material is weakly cemented 
limestone. The soils in this complex are well drained. Surface runoff is rapid. Permeability is 
moderately slow in the Brackett soil and slow in the Real soil. The available water capacity is very 
low.  
 
 Comfort-Rock outcrop complex (CrD) consists of shallow, clayey soils and Rock 
outcrop on side slopes and on hilltops and ridgetops on uplands in the Edwards Plateau. Comfort 
extremely stony clay makes up 49 to more than 95% of the complex. Rock outcrop and areas of 
soil less than 4 inches deep make up 5 to 36%. The areas of Rock outcrop are long, narrow 
horizontal bands on hill slopes and along small drains. The Comfort soil is between the bands of 
Rock outcrop.  Typically, the surface layer of the Comfort soil is dark brown extremely stony clay 
about 6 inches thick. Cobbles and stones as much as 4 feet across cover about 45% of the 
surface. The subsoil extends to a depth of 13 inches. It is dark reddish brown extremely stony 
clay. The underlying material is indurated, fractured limestone. The soil is mildly alkaline and 
noncalcareous throughout. The Comfort soil is well drained. Surface runoff is slow to medium. 
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Permeability is slow, and the available water capacity is very low. Typically, Rock outcrop is 
dolomitic limestone that is barren of soil except in narrow fractures in the rock. In some areas the 
rock is flat and has as much as 3 inches of soil material on the surface. 
 
 Lewisvllle silty clay (LeB) is a deep, gently sloping soil on stream terraces. Typically, 
the surface layer is dark grayish brown silty clay about 15 inches thick. The subsoil to a depth of 
33 inches is light brown silty clay, and, to a depth of 63 inches, it is reddish yellow silty clay. The 
soil is moderately alkaline and calcareous throughout.  This soil is well drained and surface runoff 
is medium. Permeability is moderate. The available water capacity is high.  
  
  Sunev clay loam (SuB) is a deep, gently sloping soil on valley slopes and foot slopes 
of hills on uplands in the Edwards Plateau. Typically, the surface layer is dark grayish brown clay 
loam about 11 inches thick. The subsoil to a depth of 35 inches is brown clay loam. To a depth of 
45 inches, it is reddish yellow clay loam that is about 15%, by volume, soft masses and 
concretions of calcium carbonate. The soil is moderately alkaline and calcareous throughout. It is 
about 45% calcium carbonate (lime).  This soil is well drained. Surface runoff is medium to rapid. 
Permeability is moderate, and the available water capacity is medium (Batte, 1984).  
 
2.5 GEOLOGY 
 
 A review of existing literature shows the subject site is predominately underlain by the 
Glen Rose Formation (Kgr), Bureau of Economic Geology (UT-BEG, 1981), with an estimated 
maximum thickness of about 400 feet. The Glen Rose Formation consists of alternating resistant 
and recessive beds of limestone, dolomite, and marl, which is subdivided into upper and lower 
members (Kgr[u] and Kgr[l]). Underlying the Glen Rose Limestone is the Hensell Sand, with an 
estimated thickness of about 85 feet.   
 
 Very small portions of the site located along the eastern boundary at lower elevations 
within the Onion Creek floodplain are underlain by recent deposits of alluvium (Qal). These 
deposits consist of clay, silt, sand, and gravel with an estimated thickness of less than 10 feet. 
The silt and clay are calcareous and dark gray to dark brown. The sand is mostly quartz and the 
gravel is siliceous, mostly chert, quartzite, limestone, and petrified wood. 
 
 The subject site is not located within the Balcones Fault Zone and available geologic 
reports indicate the nearest mapped faults are located over 15 miles to the east. In general, the 
rock strata beneath the site dip to the east-southeast at about 10 to 30 feet per mile (less than 
1°).  
 
 Table 1 depicts the stratigraphic relationship and approximate thicknesses of the 
uppermost geologic units found at the subject site. 
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TABLE 1 – GEOLOGIC STRATIGRAPHIC COLUMN 
  

Geologic 
Period 

Hydrologic 
Unit 

Geologic 
Unit 

Approximate 
Thickness 

(feet) 
Description 

Lower 
Cretaceous 

Confining 
Unit 

Upper Glen 
Rose 

Limestone 
(Kgr[u]) 

 
220 

 
 

Alternating resistant and recessive beds of limestone, 
dolomite, and marl; limestone aphanitic to fine-grained, hard to 
soft and marly, light gray to yellowish gray: dolomite, fine-
grained, porous, yellowish-brown; marine megafossils include 
molluscan steinherns, rudistids, oysters, and echinoids; upper 
part, relatively thinner bedded, more dolomitic, and less 
fossiliferous than the lower part. Some surface cave 
development. 

Lower 
Cretaceous 

Confining 
Unit 

Lower Glen 
Rose 

Limestone 
(Kgr[l]) 

160 

Alternating resistant and recessive beds of limestone, 
dolomite, and marl; limestone aphanitic to fine-grained, hard to 
soft and marly, light gray to yellowish gray: dolomite, fine-
grained, porous, yellowish-brown; marine megafossils include 
molluscan steinherns, rudistids, oysters, and echinoids. Low to 
moderate cave development. 

Lower 
Cretaceous 

Trinity 
Aquifer 

Hensell Sand 
(Kh) 85 Mostly fine grained, friable to well cemented, argillaceous, 

calcareous, light brownish gray. No cave development. 

 
 
2.6 WATER WELLS 
 
 A search was made for water wells on and within 0.5 miles of the subject site.  A review 
of the records of the TCEQ and the Texas Water Development Board (TWDB) revealed no water 
wells at the subject site.  However, 2 private water wells (M-1 and M-2) were found at the subject 
site. No records for these wells were found in TWDB or TCEQ’s well database records. Well M-2 
is currently used to water livestock (beef cattle) and M-1 will be used for proposed residential 
development. Both of these wells appeared to be in good condition with properly cased and sealed 
piping above the surface. No other evidence of water wells was present on the subject site during 
the field investigation. According to the TWDB, 8 water wells exist within 0.5 miles of the subject 
site, most of which are completed in the Trinity Aquifer (TWDB, 2015).  Appendix A, Figure 2, 
shows the TWDB water well locations.  
 
 The results of this survey do not preclude the existence of an abandoned well.  
Abandoned wells must be capped or properly abandoned according to the Administrative Rules 
of the Texas Department of Licensing and Regulation, 16 Texas Administrative Code (TAC), 
Chapter 76, effective 3 January 1999.  A plugging report must be submitted (by a licensed water 
well driller) to the Texas Department of Licensing and Regulation, Water Well Driller’s Program, 
Austin, Texas. If a well is intended for use, it must comply with 16 TAC §76.  
 
2.7 GEOLOGIC AND MANMADE FEATURES 
 
 A field survey of the subject site was conducted by a licensed Horizon geologist on 26 
and 30 March and 1 and 2 April 2015. No natural geologic features were identified within the 
immediate project area. A total of 2 manmade features (M-1 and M-2) were found at the subject 
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site and were identified as private water wells (previously described).  A map detailing site geology 
is provided in Appendix B.  
  
3.0 CONCLUSIONS AND RECOMMENDATIONS 
 
 No natural geologic features were identified at the subject site that would require 
protection or mitigation pursuant to TCEQ rules for protection of the Edwards Aquifer (30 TAC 
213).  
 
 The site generally appears well-suited to development prospectuses. It should be 
noted that soil and drainage erosion would increase with ground disturbance. Native grasses and 
the cobbly content of the soil aid to prevent erosion. Soil and sedimentation fencing should be 
placed in all appropriate areas prior to any site construction activities. 
 
 Because the subject site is located over the Edwards Aquifer Contributing Zone, it is 
possible that subsurface voids underlie the site. If any subsurface voids are encountered during 
proposed development, construction should halt immediately so that a geologist may assess 
potential for the void(s) to provide meaningful contribution to the Edwards Aquifer. 
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Legend
Subject Site
BrB - Bolar clay loam, 1-3% slopes
BtD - Brackett-Rock outcrop-Comfort complex, 1-8% slopes
BtG - Brackett-Rock outrcop -Real complex, 8-30% slopes

CrD - Comfort-Rock outcrop complex, 1-8% slopes
LeB - Lewisville silty clay, 1-3% slopes
SuB - Sunev clay loam, 1-3% slopes
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Note: Unit elevation and thickness given with respect to a ground 
surface elevation of 1214 ft on the northwestern portion of the property.

Geologic
    Unit

Hydrologic
      Unit

     Approx.
  Thickness
at Project Site
         (ft)

Elevation
  (ft msl)

Depth
   (ft)

Upper 
Glen Rose
Limestone

(Kgr(u))

Lower
Glen Rose
Limestone

(Kgr(l))

Confining 
Unit

220

160

1214 0

994 220

749 485

834 400

Hensell
Sand
(Kh) 85Trinity

Aquifer
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GEOLOGIC ASSESSMENT TABLE PROJECT NAME: Caliterra Development Phase 2, Dripping Springs, Hays Co Tx  

1A 1B * 1C* 2A 2B 3 4 5 5A 6 7 8A 8B 9 12

FEATURE ID LATITUDE LONGITUDE 
FEATURE 

TYPE
POINTS FORMATION DIMENSIONS (FEET)

TREND 
(DEGREES)

D
O

M

DENSITY 
(NO/FT)

APERTURE 
(FEET)

INFILL
RELATIVE 

INFILTRATION 
RATE

TOTAL TOPOGRAPHY

X Y Z 10 <40 >40 <1.6 >1.6

M-1 30.1762 -98.10621 MB 30 Kgr 0.3 0.3 -- -- -- -- -- -- Low - 5 35 X X Hilltop
M-2 30.1733 -98.10175 MB 30 Kgr 0.3 0.3 -- -- -- -- -- -- Low - 5 35 X X Hillside

* DATUM:___________________
2A TYPE
C Cave 30 N None, exposed bedrock

SC Solution cavity 20 C Coarse - cobbles, breakdown, sand, gravel 

SF Solution-enlarged fracture(s) 20 O Loose or soft mud or soil, organics, leaves, sticks, dark colors
F Fault 20 F Fines, compacted clay-rich sediment, soil profile, gray or red colors
O Other natural bedrock features 5 V Vegetation. Give details in narrative description
MB Manmade feature in bedrock 30 FS Flowstone, cements, cave deposits
SW Swallow hole 30 X Other materials
SH Sinkhole 20
CD Non-karst closed depression 5

Z Zone, clustered or aligned features 30  Cliff, Hilltop, Hillside, Drainage, Floodplain, Streambed

I have read, I understood, and I have followed the Texas Commission on Environmental Quality's Instructions to Geologists.  The

information presented here complies with that document and is a true representation of the conditions observed in the field.

My signature certifies that I am qualified as a geologist as defined by 30 TAC Chapter 213.
Date 20 April 2015

Sheet   __1_   of   __1___
___________________________________________

TCEQ-0585-Table (Rev. 10-01-04)

2B POINTSTYPE

PHYSICAL SETTINGEVALUATIONFEATURE CHARACTERISTICSLOCATION
1110

12 TOPOGRAPHY

CATCHMENT AREA 
(ACRES)

SENSITIVITY

8A INFILLING
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SITE PHOTOGRAPHS 
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V. TEMPORARY STORMWATER SECTION (TCEQ-0602) 
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TEMPORARY STORMWATER SECTION 

ATTACHMENT “C” 

 

The major activities of this project that will result in large areas of soil disturbance are: 

Sequence of Construction Disturbance 

 

1.  General contractor to install and maintain erosion controls and tree protection  

per approved plans.  (Disturbance 0 AC.) 

 

2.  Hold Pre-Construction conference.  (Disturbance 0 AC.) 

 

3.  Rough grade streets in. Once streets are rough cut, the geotechnical engineer is to field verify 

pavement design is appropriate, and modify recommendations accordingly.    (Disturbance 3.09 

AC.) 

 

4.  Install all utilities to be located under the proposed pavement. (Disturbance 0.58 AC.) 

 

5.  Deliver storm sewer cut sheets to the contractor. (Disturbance 0 AC.) 

 

6.  Begin installation of storm sewer lines. Upon Completion, restore as much disturbed area as 

much as possible. Particularly channels and large open areas. (Disturbance 1.60 AC.) 

 

7.  Deliver final grade cut sheets to the contractor. (Disturbance 0 AC.) 

 

8.  Regrade streets to subgrade. (Disturbance 1.03 AC.) 

 

9.  Ensure that all underground utility crossings are completed. Lay first course base material on 

all streets. (Disturbance 1.03 AC.) 

 

10. Lay final base course on streets. (Disturbance  AC.) 

 

11. Lay asphalt. (Disturbance 1.03 AC.) 

 

12. Complete all underground installations within the ROW. (Disturbance 0.60 AC.) 

 

13. Complete permanent erosion controls and restoration of site vegetation. (Disturbance 0.30 

AC.) 

 

14. Final inspection of the project. (Disturbance 0 AC.) 

 

15. Remove and dispose of temporary erosion controls. (Disturbance 0.48 AC.) 

  



TEMPORARY STORMWATER SECTION 

ATTACHMENT “D” 

 

All temporary BMP’s will be installed prior to the beginning of construction and remain in place 

until revegetation has been completed.  These temporary measures will include silt fences, inlet 

dykes, and stabilized construction entrances.  These erosion control devices will prevent the 

transport of sediment generated from this site. The erosion control devices proposed with this 

project allow for the passing of water while retaining any sediment or trash.  This will allow for 

the flow to maintain its natural course to naturally occurring sensitive features. 

 

Sequence of Construction Disturbance 

1. General contractor to install and maintain erosion controls and tree protection per approved 

plans. Ensure that concrete wash out area is installed in accordance with the approved plans. 

(Duration-7 days) 

 

2.  Hold Pre-Construction conference. (Duration-2 hour)   

 

3. Verify all required or necessary ponds have been constructed.  Either the permanent outlet 

structure or a temporary outlet must be constructed prior to development of any embankment or 

excavation that leads to ponding conditions.  The outlet system must consist of low-level outlet 

and an emergency overflow.  The outlet system shall be protected from erosion and shall be 

maintained throughout the course of construction until final restoration is achieved.  (Duration- 1 

week) 

 

4.  Rough pavement areas. No Development of embankment will be permitted at this time. Once 

pavement areas are rough cut, the geotechnical engineer is to field verify pavement design is 

appropriate, and modify recommendations accordingly. (Duration- 2 weeks) 

 

5.  Install all utilities to be located under the proposed pavement. (Duration- 2 weeks) 

 

6.  Deliver storm sewer cut sheets to the contractor. (Duration- 1 week) 

 

7.  Begin installation of storm sewer lines. Upon Completion, restore as much disturbed area as 

much as possible. Particularly channels and large open areas.  (Duration- 1 weeks) 

 

8.  Deliver final grade cut sheets to the contractor. (Duration- 1 week) 

 

9.  Regrade pavement areas to subgrade. (Duration- 1 week) 

 

10.  Ensure that all underground utility crossings are completed. Lay first course base material on 

all pavement areas. (Duration- 2 week) 

 

  



TEMPORARY STORMWATER SECTION 

ATTACHMENT “D” (CONT.) 

 

 

11. Lay final base course on all streets. (Duration- 2 weeks) 

 

12. Lay asphalt. (Duration- 3 weeks) 

 

13. Complete all underground installations within the R.O.W. (Duration- 2 weeks) 

 

14. Complete permanent erosion control and restoration of site vegetation. (Duration- 3 weeks) 

 

15. Final inspection of the project. (Duration- 3 days) 

 

16. Remove and dispose of temporary erosion controls. (Duration- 1 weeks) 

 

 

  



TEMPORARY STORMWATER SECTION 

ATTACHMENT “F” 

 

Practices of diverting runoff around exposed soils will consist of silt fence, which will be utilized 

to catch any pollutants from leaving the site.  The only runoff aimed at exposed soils will be 

from the site itself.  Filter dykes will prevent the sediment from entering the constructed area 

inlets.   

 

 

  



TEMPORARY STORMWATER SECTION 

ATTACHMENT “I” 

 

The temporary BMP’s will be inspected on a weekly basis for their compliance with TCEQ and City of 

Dripping Springs Criteria.  The contractor will be responsible for maintenance of these items.  If cited by 

the City of Dripping Springs, the contractor will have 24 hours to bring the delinquent items up to 

standard.  The contractor will keep a record of these items on site in the construction trailer.  A 

Stormwater Pollution Prevention Plan will be filed prior to commencement of construction. Below are 

maintenance guidelines for proposed temporary BMPs. 

 

Stabilized Construction Entrance Inspection and Maintenance Guidelines: 

(1) The entrance should be maintained in a condition, which will prevent tracking or flowing of sediment 

onto public rights-of-way. This may require periodic top dressing with additional stone as conditions 

demand and repair and/or cleanout of any measures used to trap sediment. 

(2) All sediment spilled, dropped, washed or tracked onto public rights-of-way should be removed 

immediately by contractor. 

(3) When necessary, wheels should be cleaned to remove sediment prior to entrance onto public right-of-

way. 

(4) When washing is required, it should be done on an area stabilized with crushed stone that drains into 

an approved sediment trap or sediment basin. 

(5) All sediment should be prevented from entering any storm drain, ditch or water course by using 

approved methods. 

 

Silt Fence Inspection and Maintenance Guidelines: 

(1) Inspect all fencing weekly, and after any rainfall. 

(2) Remove sediment when buildup reaches 6 inches. 

(3) Replace any torn fabric or install a second line of fencing parallel to the torn section. 

(4) Replace or repair any sections crushed or collapsed in the course of construction activity. If a section of 

fence is obstructing vehicular access, consider relocating it to a spot where it will provide equal 

protection, but will not obstruct vehicles. A triangular filter dike may be preferable to a silt fence at 

common vehicle access points. 

(5) When construction is complete, the sediment should be disposed of in a manner that will not 

cause additional siltation and the prior location of the silt fence should be revegetated. The fence itself 

should be disposed of in an approved landfill. 

 

Inlet Protection Inspection and Maintenance Guidelines: 

(1) Inspection should be made weekly and after each rainfall. Repair or replacement should be made 

promptly as needed by the contractor. 

(2) Remove sediment when buildup reaches a depth of 3 inches. Removed sediment should be deposited 

in a suitable area and in such a manner that it will not erode. 

(3) Check placement of device to prevent gaps between device and curb. 

(4) Inspect filter fabric and patch or replace if torn or missing. 

(5) Structures should be removed and the area stabilized only after the remaining drainage area has been 

properly stabilized. 

 

Temporary Onsite Washout area Inspection and Maintenance Guidelines: 

Do not allow runoff from this area by constructing a temporary pit or bermed area large enough 

for liquid and solid waste. When temporary concrete washout facilities become full or are no 

longer required for the work, the hardened concrete should be removed and disposed of. 

Materials used to construct temporary concrete washout facilities should be removed from the 

site of the work and disposed of when no longer needed. Holes, depressions or other ground 

disturbance caused by the removal of the temporary concrete washout facilities should be 

backfilled and repaired. 

  



TEMPORARY STORMWATER SECTION 

ATTACHMENT “J” 

 

The project’s limits of construction are primarily confined to the existing right-of-ways, 

easements, and project site.  The project will begin with rough cutting of site.  The utilities will 

be installed.  The backfill behind the curbs and paving will be completed within 120 days.  The 

backfill behind the curbs and embankments will be revegetated with hydromulch mix to be 

determined by the City of Dripping Springs to stabilize the soil.  Stabilization measures shall be 

initiated as soon as practicable in portions of the site where construction activities have 

temporarily or permanently ceased, but in no case more than 14 days after the construction 

activity in that portion of the site has temporarily or permanently ceased. Where the initiation 

of stabilization measures by the 14th day after construction activity temporary or permanently 

cease is precluded by weather conditions, stabilization measures shall be initiated as soon as 

practicable. Where construction activity on a portion of the site is temporarily ceased, and earth 

disturbing activities will be resumed within 21 days, temporary stabilization measures do not 

have to be initiated on that portion of site. In areas experiencing droughts where the initiation 

of stabilization measures by the 14th day after construction activity has temporarily or 

permanently ceased is precluded by seasonal arid conditions, stabilization measures shall be 

initiated as soon as practicable. 

 

 

 



VI. AGENT AUTHORIZATION FORM 



Carlson, Brigance, & Doering, inc.





VII. Application Fee Form (TCEQ-0574) 

 

 

  







VIII. Core Data Form (TCEQ-10400) 
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             vector digital data
             The Census Bureau collects boundaries from state and county governments through the Boundary and Annexation Survey, and
              publishes the results as TIGER files. The USGS uses the TIGER data without editing or alteration.
             http://www.census.gov/geo/maps-data/data/tiger.html
          
        
         digital data
         
           
             
               20170928
               20170928
            
          
           publication date
        
         State Boundaries
         State and Equivalent Boundary
      
       
         
           
             U.S. Census Bureau
             2014
             County and Equivalent Boundary
             vector digital data
             The Census Bureau collects boundaries from state and county governments through the Boundary and Annexation Survey (BAS), and
              publishes the results as TIGER files. The USGS uses the TIGER data without editing or alteration for US Topo.
             http://www.census.gov/geo/maps-data/data/tiger.html
          
        
         digital data
         
           
             
               20160601
               20170501
            
          
           publication date
        
         County Boundaries
         County and Equivalent Boundary
      
       
         
           
             Federal land management agencies
             2018
             Points of Interest
             vector digital data
             Includes campgrounds, trailheads, visitor centers, picnic areas, Ranger stations and federal land management agency
              headquarters. Point data was provided by various federal agencies, such as NPS, US Forest Service, BLM, US FWS. This data is subject to
              change at any time.
             http://nationalmap.usgs.gov
          
        
         24000
         digital data
         
           
             
               2016
               2018
            
          
           ground condition
        
         Structures - various
         Geographic features and feature names
      
       
         
           
             State and Federal Partners, updates from USGS' The National Map Corps volunteers 
             20120101
             Fire Stations
             Vector digital data
             Any location where fire fighters are stationed or based out of, or where equipment that such personnel use in carrying out their
              jobs is stored for ready use. Fire Departments which are Mobile Units and not having a permanent location, are included, in which case
              their location has been depicted at the city/town hall or at the center of their service area if a city/town hall does not exist. This
              dataset includes those locations primarily engaged in forest or grasslands fire fighting, including fire lookout towers if the towers
              are in current use for fire protection purposes. This dataset includes both private and governmental entities. Locations that serve only
              administrative function are excluded. Locations serving both administrative and operational functions are included.
             http://nationalmap.usgs.gov
          
        
         24000
         None
         
           
             
               20160727
               20160727
            
          
           ground condition
        
         Structures - Fire Stations
         Geographic features and feature names
      
       
         
           
             State and Federal Partners, updates from USGS' The National Map Corps volunteers 
             20080101
             Schools
             Vector digital data
             The schools within this dataset are composed of Public elementary and secondary education in the US as defined and tracked by
              the National Center for Education Statistics (NCES), Common Core Dataset (CCD). Private schools in this dataset are composed of Private
              elementary and secondary education in the US as defined by the Private School Survey, NCES. The colleges and Universities are composed
              of postsecondary education facilities as defined by the Integrated Post Secondary Education System (IPEDS), NCES. Included are Doctoral
              and Research Universities, Masters Colleges and Universities, Baccalaureate Colleges, Associates Colleges, Theological seminaries,
              Medical schools and other health care professions, schools of engineering and technology, business and management, art, music, design,
              Law schools, Teachers colleges, Tribal colleges and other specialized institutions. Changes to base school data may occur through the
              USGS’ The National Map Corps Volunteer Geographic Information project.
             http://nationalmap.usgs.gov
          
        
         24000
         None
         
           
             
               20080101
               20081231
            
          
           ground condition
        
         Structures - Schools
         Geographic features and feature names
      
       
         
           
             For the conterminous 48 states - National Agriculture Image Program (NAIP) administered by the Aerial Photography Field Office
              (APFO) for the United States Department of Agriculture.
             Publication Date
             Orthoimagery - CONUS
             Raster digital data or Digital Orthorectified Image or NAIP Digital Ortho Photo Image or Raster digital data or Digital
              Orthorectified Image
             An orthorectified image is a layer in every product and is provided by the USDA-FSA-APFO from the National Agriculture Image
              Program (NAIP) in the conterminous US. This offers the USGS a consistent image product for the conterminous 48 states, normally with a
              one meter resolution in natural color, though resolution varies by collection date, and higher-res source data may be downsampled to 1
              or 1.5 meter resolution for US Topo maps. The NAIP image in this product is public domain with no reuse constraints.
             https://www.fsa.usda.gov/programs-and-services/aerial-photography/imagery-programs/naip-imagery/
          
        
         24000
         digital data
         
           
             
               20160929
               20161129
            
          
           publication date
        
         Imagery
         Image
      
       
         
           
             U.S. Geological Survey
             Publication Date
             Cemeteries
             Vector digital data
             The Geographic Names Information System (GNIS) is the Federal and national standard for geographic nomenclature. The U.S.
              Geological Survey developed the GNIS in support of the U.S. Board on Geographic Names as the official repository of domestic geographic
              names data, the official vehicle for geographic names use by all departments of the Federal Government, and the source for applying
              geographic names to Federal electronic and printed products. Cemeteries are one feature from the GNIS data base. Cemetery data are
              currently maintained in part with crowdsourcing methods by the USGS National Map Corps project
             https://nationalmap.gov/TheNationalMapCorps/
             http://geonames.usgs.gov/
          
        
         24000
         digital data
         
           
             
               19791130
               20031231
            
          
           publication date
        
         Structures - Cemeteries
         Geographic features and feature names
      
       
         
           
             U.S. Geological Survey
             Publication Date
             Post Offices
             Vector digital data
             The Geographic Names Information System (GNIS) is the Federal and national standard for geographic nomenclature. The U.S.
              Geological Survey developed the GNIS in support of the U.S. Board on Geographic Names as the official repository of domestic geographic
              names data, the official vehicle for geographic names use by all departments of the Federal Government, and the source for applying
              geographic names to Federal electronic and printed products. Post Offices are one feature from the GNIS data base. Post office data are
              currently maintained in part with crowdsourcing methods by the USGS National Map Corps project, especially for establishing correct
              geographic positions.
             https://nationalmap.gov/TheNationalMapCorps/
             http://geonames.usgs.gov/
          
        
         24000
         digital data
         
           
             
               20130301
               20181212
            
          
           publication date
        
         Structures - Post Offices
         Geographic features and feature names
      
       
         
           
             U.S. Geological Survey
             Publication Date
             Geographic Names Information System (GNIS)
             Vector digital data
             The Geographic Names Information System (GNIS) is the Federal and national standard for geographic nomenclature. The U.S.
              Geological Survey developed the GNIS in support of the U.S. Board on Geographic Names as the official repository of domestic geographic
              names data, the official vehicle for geographic names use by all departments of the Federal Government, and the source for applying
              geographic names to Federal electronic and printed products.
             http://geonames.usgs.gov/
          
        
         24000
         digital data
         
           
             
               19791130
               20181212
            
          
           publication date
        
         Geographic Names
         Geographic feature names
      
       
         
           
             U.S. Fish and Wildlife Service
             Publication Date
             Wetlands - Emergent and Forest/Shrub
             vector digital data
             This data set represents the extent, approximate location and type of wetlands and deepwater habitats in the United States and
              its Territories. While the Fish and Wildlife Service produces a variety of wetland categories, only two (Emergent and Forest/Shrub
              wetlands as defined by Cowardin et al. (1979)) are included on US Topo Maps.The emergent wetlands depicted do not include lakes, rivers,
              open water ponds, deepwater marine and estuarine features or non-vegetated, farmed, intermittent and temporarily flooded wetlands. The
              goal is to provide a visual depiction of the approximate location and extent of Emergent and Forest/Shrub wetlands. Digital wetlands
              data are intended for use with base maps and digital aerial photography at a scale of 1:12,000 or smaller. Due to the scale, the primary
              intended use is for data display on the US Topo Maps. This data display is not intended for analysis. The map products were neither
              designed or intended to represent legal or regulatory products. Questions or comments regarding the interpretation or classification of
              wetlands can be addressed by visiting http://www.fws.gov/wetlands/FAQs.html These data were developed in conjunction with the
              publication Cowardin, L.M., V. Carter, F.C. Golet, and E.T. LaRoe. 1979. Classification of Wetlands and Deepwater Habitats of the United
              States. U.S. Department of the Interior, Fish and Wildlife Service, Washington, DC. FWS/OBS-79/31. For more information on the wetland
              classification codes visit http://www.fws.gov/wetlands/Data/Wetland-Codes.html. Note that coastline delineations were drawn to follow
              the extent of wetland features as described by this project and may not match the coastline shown in other base maps.
             http://www.fws.gov/wetlands/
             http://www.fws.gov/wetlands/FAQs.html
             http://www.fws.gov/wetlands/Data/Wetland-Codes.html
          
        
         digital data
         
           
             
               19820201
               19830201
            
          
           publication date
        
         Wetlands - Emergent and Forest/Shrub
         Spatial information
      
       
         
           
             U.S. Geological Survey
             Publication Date
             Shaded Relief
             raster digital data
             The Shaded relief is a derivative elevation product created from the USGS 3D Elevation Program (3DEP) 1/3 arc-second DEM data.
              First there are five separate shaded relief datasets created from the original data. Each shaded relief has different azimuths and
              altitude values as follows: 00 450, 1350 600, 2700 450, 3150 450, 450 450. These five datasets are then combined into one feature class
              using map algebra to compute the raster layers using the following equation shadedrelief1 + shadedrelief2 + shadedrelief3 +
              (shadedrelief4 x 2) + shaded relief5 \ 6. This equation gives double importance to the 3150 azimuth and 450 elevation.
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         digital data
         
           
             
               19620101
               19620101
            
          
           publication date
        
         Shaded Relief
         3D Elevation Program
      
       
         
           
             U.S. Geological Survey
             Publication Date
             Grids and Coordinate System
             Geographic Coordinate, U.S. National Grid, and UTM grid values are displayed along the map projection. For Standards and Specifications on USNG visit https://www.fgdc.gov/standards/projects/FGDC-standards-projects/usng/fgdc_std_011_2001_usng.pdf
          
        
         24000
         raster data
         
           
             
               Publication Date
               Publication Date
            
          
           publication date
        
         Grids and Coordinate Systems
         U.S. National Grid, UTM grid.
      
       
         Grids and coordinate system annotation are computed for US Topo maps with Esri ArcGIS software.
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         North American Vertical Datum of 1988
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         Explicit elevation coordinate included with horizontal coordinates
      
    
  
   
     
       This is a general-purpose design and layout quadrangle map based on the traditional USGS quadrangle cells. The domain is a standard
        7.5-minute cell. The scale is 1:24,000.
       National Geospatial Program US Topo Product Standard, 2011.
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           U.S. Geological Survey, National Geospatial Technical Operations Center
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           mailing and physical
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         1-888-ASK-USGS (1-888-275-8747)
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         Metadata information can also be obtained through online services using The National Map Viewer, at http://nationalmap.gov or
          EarthExplorer, at http://earthexplorer.usgs.gov or Ask USGS at http://www.usgs.gov/ask.
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What is a US Topo map?


A US Topo map is a digital topographic map that covers 7.5-minutes of longitude by 7.5-minutes of latitude and is produced at a scale of 
1:24,000. US Topo maps are freely distributable and are available for download on the Web from the USGS Store 
(https://store.usgs.gov) in Portable Document Format (PDF) with geospatial extensions. PDF maps can be viewed and printed with any 
conforming PDF software. Versions 9.x and later of Adobe® Reader® and Acrobat® software provide access to the geospatial function-
ality of the US Topo map. Adobe Reader is available for free at http://get.adobe.com/reader. More information about US Topo maps and 
their use is available at https://nationalmap.gov/ustopo.


The base data layer of a US Topo map is a recent orthographic aerial photograph. These orthoimages have been corrected to remove 
scale distortions that result from the varying terrain and deviations of the aircraft’s position from the true vertical. The maps include 
contours that show the shape of the Earth’s surface, hydrographic features such as lakes and rivers, roads, boundaries, and geograph-
ic names. Additional data from the geographic data themes of transportation, names, elevation, hydrography, boundaries, structures 
(such as fire stations) and land cover (such as woodland tint) is being added to the maps as they are updated, resulting in a product 
that will become progressively more robust over time. Feature data is incorporated from national Geographic Information System (GIS) 
databases under the stewardship of USGS data programs. The US Topo map is intended for conventional map users, not for advanced 
GIS analysis. However, most of the data sources used are in the public domain and may be downloaded for free from The National Map 
(TNM) (https://nationalmap.gov).


US Topo maps are revised on a three-year production cycle.


Symbols on US Topo Maps


The underlying orthoimage for each US Topo map shows those features on the Earth’s surface that are visible to the eye. Because each 
map is made at a scale of 1:24,000 (one inch on the map represents 24,000 inches or 2,000 feet  on the ground), selected features are also 
shown and emphasized by symbols, geographic names, and highway route numbers.


Map features may be represented as points, lines, or polygons. They incorporate different colors and patterns to distinguish between 
feature types and to show each feature’s importance. For example, a perennial stream is symbolized by a solid blue line while an 
intermittent stream is shown by a blue dashed and dotted line. A large reservoir is depicted by a polygon while a small reservoir may be 
shown by a point symbol if it is too small to show as a polygon.


Point symbols of different shapes and sizes depict features such as structures, dams, gates, rocks, waterfalls, and wells. Linear map 
symbols (lines) show such features as roads, rivers, boundaries, and contours. Color is used to show the class of information: topo-
graphic contours in brown, streams and rivers and other hydrographic features in blue, and roads in black and red. Areal features are 
outlined to depict the areal extent and may also be emphasized by a color tint. Names and labels are shown in different type fonts, 
sizes, and colors.


The unique feature of a topographic map is the contour. These lines do not exist on the Earth’s surface. They join points of equal eleva-
tion above a zero level surface (such as Mean Sea Level) and therefore show heights of the land and reveal the shape of the land 
surface. Heavier brown lines are index contours and are labeled with the elevation they represent. Closely spaced contours indicate a 
steep land slope; widely spaced contours show more level ground. The elevation difference between adjacent contours is the contour 
interval. A map of a relatively flat area may have a contour interval of 10 feet. In steep areas an interval of 100 feet or more may be 
used to avoid coalescence or convergence of the contour lines. The contour interval is always noted below the bar scale in the map 
marginalia.


The cartographic representation of roads has been updated from a characterization based on organizational maintenance (Interstates, 
US routes, State routes, etc.) to a functional classification defined as follows:


• Expressway1: A controlled access, divided arterial highway for through traffic.
• Secondary Highway1: Hard surface highways including secondary State routes, primary county routes, and other highways 


that connect principal cities and towns, and link these places with the primary highway system.
• Local Connector1: Hard surface roads not included in a higher class and improved, loose surface roads passable in all kinds 


of weather. These roads are adjuncts to the primary and secondary highway system and represent major arteries through 
populated places.


• Local Road1: Roads used primarily for local traffic.
• Four Wheel Drive Road1: Unimproved roads passable only with four wheel drive vehicles.


1 Federal Highway Administration Planning Glossary - http://www.fhwa.dot.gov/planning/glossary/glossary_listing.cfm 30NOV2018ver7.3
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Note:  Symbols use transparent color. When these 
symbols overlap the colors blend. This alters their 
appearance from how they are represented in the map 
legend. 


• Hwy
• AIANNH


• 4WD


               


Highway
American Indian, Alaska Native, and Native 
Hawaiian Area
Four Wheel Drive


               


*Currently on Alaska US Topo maps only


HYDROGRAPHY – continued
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