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WŀƴǳŀǊȅ млΣ нлнп 
 
¢ŜȄŀǎ /ƻƳƳƛǎǎƛƻƴ ƻƴ 9ƴǾƛǊƻƴƳŜƴǘŀƭ vǳŀƭƛǘȅ ς {ŀƴ !ƴǘƻƴƛƻ wŜƎƛƻƴ 
мпнрл WǳŘǎƻƴ wŘΦ 
{ŀƴ !ƴǘƻƴƛƻΣ ¢· тунооπппул 
 
wŜΥ {ǇŜŎƘǘ wƻŀŘ {ǳōŘƛǾƛǎƛƻƴ hŦŦπ{ƛǘŜ {ŜǿŜǊ LƳǇǊƻǾŜƳŜƴǘǎ ς [ƛŦǘ {ǘŀǘƛƻƴ ϧ CƻǊŎŜ aŀƛƴ 
 hǊƎŀƴƛȊŜŘ {ŜǿŀƎŜ /ƻƭƭŜŎǘƛƻƴ {ȅǎǘŜƳ !ǇǇƭƛŎŀǘƛƻƴ  
 
¢ƻ ²ƘƻƳ Lǘ aŀȅ /ƻƴŎŜǊƴΥ 
 
tƭŜŀǎŜ ŦƛƴŘ ǘƘŜ ŀǘǘŀŎƘŜŘ ƻǊƛƎƛƴŀƭ όмύ ŀƴŘ ƻƴŜ όмύ ŎƻǇȅ ƻŦ ǘƘŜ {ǇŜŎƘǘ wƻŀŘ {ǳōŘƛǾƛǎƛƻƴ hŦŦπ{ƛǘŜ {ŜǿŜǊ 
LƳǇǊƻǾŜƳŜƴǘǎ hǊƎŀƴƛȊŜŘ {ŜǿŀƎŜ /ƻƭƭŜŎǘƛƻƴ {ȅǎǘŜƳ tƭŀƴ ŀǇǇƭƛŎŀǘƛƻƴ ǎǳōƳƛǘǘŀƭΦ  
 
¢ƘŜ ƭƛƳƛǘǎ ƻŦ ǘƘƛǎ {/{ ǎǳōƳƛǘǘŀƭ ƛƴŎƭǳŘŜ ǘƘŜ ƭƛŦǘ ǎǘŀǘƛƻƴ ŀƴŘ ŀǎǎƻŎƛŀǘŜŘ ŦƻǊŎŜ Ƴŀƛƴ ǿƛǘƘƛƴ ǘƘŜ ƭƛƳƛǘǎ ƻŦ ǘƘŜ 
wŜŎƘŀǊƎŜ ½ƻƴŜ ƴŜŎŜǎǎŀǊȅ ǘƻ ǎŜǊǾŜ 9ǎǘŀƴŎƛŀ wŀƴŎƘ {ǳōŘƛǾƛǎƛƻƴΣ ¦ƴƛǘǎ мΣ н ŀƴŘ оΦ  hƴ Wǳƭȅ ннΣ нлнлΣ /ǳŘŜ 
9ƴƎƛƴŜŜǊǎ ǎǳōƳƛǘǘŜŘ ŀƴ {/{ ŀǇǇƭƛŎŀǘƛƻƴ ǿƘƛŎƘ ƛƴŎƭǳŘŜŘ ǘƘŜ ƭƛŦǘ ǎǘŀǘƛƻƴΣ ŦƻǊŎŜ Ƴŀƛƴ ŀƴŘ ¦ƴƛǘ м ƻƴǎƛǘŜ ƎǊŀǾƛǘȅ 
Ƴŀƛƴ ƛƳǇǊƻǾŜƳŜƴǘǎΦ  5ǳŜ ǘƻ ǘŜŎƘƴƛŎŀƭ ŘŜǎƛƎƴ ŎƻƳǇƻƴŜƴǘ ƛǎǎǳŜǎ ǿƛǘƘ ǘƘŜ {ŀƴ !ƴǘƻƴƛƻ ²ŀǘŜǊ {ȅǎǘŜƳ 
ό{!²{ύ ŀǘ ǘƘŜ ǘƛƳŜΣ ǘƘŜ ǊŜǎǳōƳƛǘǘŀƭ ǘƻ bh5πм ƻƴ {ŜǇǘŜƳōŜǊ нрΣ нлнл ǿƛǘƘŘǊŜǿ ǘƘŜ ƭƛƳƛǘǎ ƻŦ ǘƘŜ ƭƛŦǘ ǎǘŀǘƛƻƴ 
ŀƴŘ ŦƻǊŎŜ Ƴŀƛƴ ŎƻƳǇƻƴŜƴǘǎΦ  Lƴ ǊŜǎǇƻƴǎŜ ǿƛǘƘ bh5πмΣ /ǳŘŜ 9ƴƎƛƴŜŜǊǎ ǿǊƻǘŜ ŀƴ ŜƳŀƛƭ ǘƘŀǘ ŀ ǎǳōǎŜǉǳŜƴǘ 
{/{ ǎǳōƳƛǘǘŀƭ ǿƛǘƘ ǘƘŜ ƭƛŦǘ ǎǘŀǘƛƻƴ ŀƴŘ ŦƻǊŎŜ Ƴŀƛƴ ǿƻǳƭŘ ōŜ ǎǳōƳƛǘǘŜŘ ŀǘ ŀ ƭŀǘŜǊ ŘŀǘŜ ǇŜƴŘƛƴƎ Ŧƛƴŀƭ ŘƛǊŜŎǘƛƻƴ 
ŦǊƻƳ {!²{Φ  hƴ hŎǘƻōŜǊ уΣ нлнлΣ ¢/9v ƛǎǎǳŜŘ ŀ {/{ ŀǇǇǊƻǾŀƭ ŦƻǊ ¦ƴƛǘ м ǘƘŀǘ ƻƴƭȅ ƛƴŎƭǳŘŜŘ ǘƘŜ ƎǊŀǾƛǘȅ 
Ƴŀƛƴ ǎŜǿŜǊ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ƻŦ ǘƘŜ ƻǊƛƎƛƴŀƭ ǎǳōƳƛǘǘŀƭ ƭƛƳƛǘǎΦ   
 
!ŦǘŜǊ Ƴŀƴȅ ƳƻƴǘƘǎ ƻŦ ŜǾŀƭǳŀǘƛƻƴǎ ƻŦ ŀƭǘŜǊƴŀǘƛǾŜ ǎŜǿŜǊ ǎƻƭǳǘƛƻƴǎΣ {!²{ ƎŀǾŜ ŘƛǊŜŎǘƛƻƴ ǘƻ ǘƘŜ 5ŜǾŜƭƻǇŜǊ 
ƛƴ ƭŀǘŜ нлнм ǘƻ ǇǊƻŎŜŜŘ ǿƛǘƘ ǘƘŜ ƛƴƛǘƛŀƭ ŘŜǎƛƎƴ ƻŦ ǘƘŜ ƭƛŦǘ ǎǘŀǘƛƻƴ ŀƴŘ ŦƻǊŎŜ Ƴŀƛƴ ǎȅǎǘŜƳ ŀǎ ƻǊƛƎƛƴŀƭƭȅ 
ŎƻƴǘŜƳǇƭŀǘŜŘ ƛƴ ǘƘŜ Wǳƭȅ ннΣ нлнл {/{ ǎǳōƳƛǘǘŀƭ ǘƻ ¢/9vΦ  Lƴ CŜōǊǳŀǊȅ нлннΣ {!²{ ƛǎǎǳŜŘ ŀƴ ŀǇǇǊƻǾŀƭ ŀƴŘ 
ƎŜƴŜǊŀƭ ŎƻƴǎǘǊǳŎǘƛƻƴ ǇŜǊƳƛǘ όD/tύ ŦƻǊ ǘƘŜ ƭƛŦǘ ǎǘŀǘƛƻƴ ŀƴŘ ŦƻǊŎŜ Ƴŀƛƴ ǎȅǎǘŜƳΦ  5ǳŜ ǘƻ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ǘƛƳŜ 
ōŜǘǿŜŜƴ ǘƘŜ ƛƴƛǘƛŀƭ ¢/9v ǎǳōƳƛǘǘŀƭΣ Ŧƛƴŀƭ {!²{ D/t ŀǇǇǊƻǾŀƭ ŀƴŘ ŀƴ ƛƴŎƻǊǊŜŎǘ ƳƛǎƛƴǘŜǊǇǊŜǘŀǘƛƻƴ ƻŦ ǘƘŜ 
¢/9v ŀǇǇǊƻǾŀƭ ƭŜǘǘŜǊΣ /ǳŘŜ 9ƴƎƛƴŜŜǊǎ ŦŀƛƭŜŘ ǘƻ ŀǇǇǊƻǇǊƛŀǘŜƭȅ ǎǳōƳƛǘ ŀ ƴŜǿ {/{ ǿƛǘƘ ǘƘŜ ƭƛŦǘ ǎǘŀǘƛƻƴ ŀƴŘ 
ŦƻǊŎŜ Ƴŀƛƴ ŎƻƳǇƻƴŜƴǘǎΦ 
 
/ƻƴǎǘǊǳŎǘƛƻƴ ƻŦ ǘƘŜ ƭƛŦǘ ǎǘŀǘƛƻƴ ŀƴŘ ŦƻǊŎŜ Ƴŀƛƴ ŎƻƳǇƻƴŜƴǘǎ ōŜƎŀƴ ǎƘƻǊǘƭȅ ŀŦǘŜǊ ƻōǘŀƛƴƛƴƎ ǘƘŜ {!²{ D/t 
ŀƴŘ ŎƻƴǘƛƴǳŜŘ ǘƘǊƻǳƎƘ нлноΦ  /ǳǊǊŜƴǘƭȅΣ {!²{ Ƙŀǎ ǇǊƻǾƛŘŜŘ ŦƛŜƭŘ ŀŎŎŜǇǘŀƴŎŜ ƻŦ ǘƘŜ ƭƛŦǘ ǎǘŀǘƛƻƴ ŀǎ ǘƘŜ 
5ŜǾŜƭƻǇŜǊ ǿƻǊƪǎ ǘƻ ƻōǘŀƛƴ Ŧƛƴŀƭ ŀŎŎŜǇǘŀƴŎŜ ǇŜƴŘƛƴƎ ŎƻƳǇƭŜǘƛƻƴ ƻŦ ŀǎπōǳƛƭǘ ŘǊŀǿƛƴƎǎΦ  IƻƳŜǎ ǿƛǘƘƛƴ ǳƴƛǘ 
м ŀǊŜ ŦƭƻǿƛƴƎ ǘƻ ǘƘŜ ƭƛŦǘ ǎǘŀǘƛƻƴ ŀƴŘ {!²{ ƛǎ ŎǳǊǊŜƴǘƭȅ ƻǇŜǊŀǘƛƴƎ ǘƘŜ ǎȅǎǘŜƳΦ 
 
/ƻƴǎǘǊǳŎǘƛƻƴ ƻŦ ǘƘŜ ƭƛŦǘ ǎǘŀǘƛƻƴ ƻŎŎǳǊǊŜŘ ƛƴ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ ǘƘŜ ŀǇǇƭƛŎŀōƭŜ ол ¢!/ ǊǳƭŜǎ ŀƴŘ ǊŜƎǳƭŀǘƛƻƴǎ 
ǿƛǘƘ ƛƴǎǇŜŎǘƛƻƴǎ ǇǊƻǾƛŘŜŘ ōȅ /ǳŘŜ 9ƴƎƛƴŜŜǊǎ ŀƴŘ {!²{Φ  ¢ƘŜ ƭƛŦǘ ǎǘŀǘƛƻƴ ŀƴŘ ŦƻǊŎŜ Ƴŀƛƴ ǿŀǎ ōǳƛƭǘ ǿƛǘƘƛƴ 
ǘƘŜ ŀƭƛƎƴƳŜƴǘ ƻŦ ǘƘŜ ƻǊƛƎƛƴŀƭ DŜƻƭƻƎƛŎŀƭ !ǎǎŜǎǎƳŜƴǘ ǇǊƻǾƛŘŜŘ ǘƻ ¢/9v ƻƴ Wǳƭȅ ннΣ нлнлΦ  bƻ ŦŜŀǘǳǊŜǎ ǿŜǊŜ 
ŜƴŎƻǳƴǘŜǊŜŘ ŘǳǊƛƴƎ ŎƻƴǎǘǊǳŎǘƛƻƴ ƻŦ ǘƘŜ ŦŀŎƛƭƛǘƛŜǎΦ  ¢ƘŜ ǎǳōƳƛǘǘŀƭ ƻŦ ǘƘƛǎ {/{ ƛǎ ǳƴƛǉǳŜ ƛƴ ǘƘŀǘ ǘƘŜ Ǉƭŀƴǎ 
ǎǳōƳƛǘǘŜŘ ƛǎ ǘƘŜ ŀǎπōǳƛƭǘ ŘǊŀǿƛƴƎǎ ƻŦ ǿƘŀǘ ǿŀǎ ŎƻƴǎǘǊǳŎǘŜŘ ŀƴŘ ŀŎŎŜǇǘŜŘ ōȅ {!²{Φ  DƛǾŜƴ ǘƘƛǎ ǳƴŦƻǊǘǳƴŀǘŜ 
ǎƛǘǳŀǘƛƻƴΣ /ǳŘŜ 9ƴƎƛƴŜŜǊǎ Ƙŀǎ ŀƭǎƻ ƛƴŎƭǳŘŜŘ ŎƻǇƛŜǎ ƻŦ ǘŜǎǘƛƴƎ ŀƴŘ ǎǘŀǊǘπǳǇ ǊŜǇƻǊǘǎ ǎƘƻǿƛƴƎ ŎƻƳǇƭƛŀƴŎŜ 



  

 

ǿƛǘƘ ол ¢!/ ŀǎ ƛŦ ǘƘŜ ǇǊƻƧŜŎǘ ǿŀǎ ǇŜǊƳƛǘǘŜŘ ŎƻǊǊŜŎǘƭȅΦ  /ǳŘŜ 9ƴƎƛƴŜŜǊǎ Ŏŀƴ ǇǊƻǾƛŘŜ ŀƴȅ ƳƻǊŜ ŘŜǘŀƛƭŜŘ 
ƛƴŦƻǊƳŀǘƛƻƴ ǘƘŀǘ ƛǎ ŘŜŜƳŜŘ ƛƳǇƻǊǘŀƴǘ ŀƴŘ ƴƻǘ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘƛǎ ǎǳōƳƛǘǘŀƭΦ 
 
! ǊŜǾƛŜǿ ŦŜŜ ƛƴ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ϷнΣфнтΦон ƛǎ ƛƴŎƭǳŘŜŘ ƘŜǊŜƛƴΦ LŦ ȅƻǳ ǎƘƻǳƭŘ ƘŀǾŜ ŀƴȅ ǉǳŜǎǘƛƻƴǎ ǊŜƎŀǊŘƛƴƎ 
ǘƘŜ ŎƻƴǘŀƛƴŜŘ ƛƴŦƻǊƳŀǘƛƻƴΣ ǇƭŜŀǎŜ Řƻ ƴƻǘ ƘŜǎƛǘŀǘŜ ǘƻ ŎƻƴǘŀŎǘ ƻǳǊ ƻŦŦƛŎŜΦ 
 
{ƛƴŎŜǊŜƭȅΣ 
 
 
 
 
5ŀǾƛŘ 5Φ /ǳǇƛǘΣ LLΣ tΦ9Φ 
!ǎǎƻŎƛŀǘŜ 
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Texas Commission on Environmental Quality 

Edwards Aquifer Application Cover Page  

Our Review of Your Application 

The Edwards Aquifer Program staff conducts an administrative and technical review of all 
applications. The turnaround time for administrative review can be up to 30 days as outlined 
in 30 TAC 213.4(e).  Generally administrative completeness is determined during the intake 
meeting or within a few days of receipt.  The turnaround time for technical review of an 
administratively complete Edwards Aquifer application is 90 days  as outlined in 30 TAC 
213.4(e). Please know that the review and approval time is directly impacted by the quality 
and completeness of the initial application that is received. In order to conduct a timely 
review, it is imperative that the information provided in an Edwards Aquifer application 
include final plans, be accurate, complete, and in compliance with 30 TAC 213. 

Administrative Review 

1. Edwards Aquifer applications must be deemed administratively complete before a technical review can 
begin. To be considered administratively complete, the application must contain completed forms and 
attachments, provide the requested information, and meet all the site plan requirements. The submitted 
application and plan sheets should be final plans.  Please submit one full-size set of plan sheets with the 
original application, and half-size sets with the additional copies. 

To ensure that all applicable documents are included in the application, the program has developed tools to 
guide you and web pages to provide all forms, checklists, and guidance.  Please visit the below website for 
assistance: http://www.tceq.texas.gov/field/eapp. 

2. This Edwards Aquifer Application Cover Page form (certified by the applicant or agent) must be included in 
the application and brought to the administrative review meeting.  

3. Administrative reviews are scheduled with program staff who will conduct the review. Applicants or their 
authorized agent should call the appropriate regional office, according to the county in which the project is 
located, to schedule a review. The average meeting time is one hour. 

4. In the meeting, the application is examined for administrative completeness. Deficiencies will be noted by 
staff and emailed or faxed to the applicant and authorized agent at the end of the meeting, or shortly after. 
Administrative deficiencies will cause the application to be deemed incomplete and returned.  

An appointment should be made to resubmit the application. The application is re-examined to ensure all 
deficiencies are resolved. The application will only be deemed administratively complete when all 
administrative deficiencies are addressed.  

5. If an application is received by mail, courier service, or otherwise submitted without a review meeting, the 
administrative review will be conducted within 30 days. The applicant and agent will be contacted with the 
results of the administrative review.  If the application is found to be administratively incomplete, it can be 
retrieved from the regional office or returned by regular mail. If returned by mail, the regional office may 
require arrangements for return shipping. 

6. If the geologic assessment was completed before October 1, 2004 and the site contains “possibly sensitive” 
features, the assessment must be updated in accordance with the Instructions to Geologists (TCEQ-0585 
Instructions). 

Technical Review 

1. When an application is deemed administratively complete, the technical review period begins. The regional 
office will distribute copies of the application to the identified affected city, county, and groundwater 
conservation district whose jurisdiction includes the subject site. These entities and the public have 30 days 
to provide comments on the application to the regional office. All comments received are reviewed by TCEQ. 

2. A site assessment is usually conducted as part of the technical review, to evaluate the geologic assessment 
and observe existing site conditions. The site must be accessible to our staff. The site boundaries should be 
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Application Distribution 
Instructions: Use the table below to determine the number of applications required. One original and one copy 
of the application, plus additional copies (as needed) for each affected incorporated city, county, and 
groundwater conservation district are required. Linear projects or large projects, which cross into multiple 
jurisdictions, can require additional copies. Refer to the “Texas Groundwater Conservation Districts within the 
EAPP Boundaries” map found at: 

http://www.tceq.texas.gov/assets/public/compliance/field_ops/eapp/EAPP%20GWCD%20map.pdf 

For more detailed boundaries, please contact the conservation district directly.  

Austin Region 

County: Hays Travis Williamson 

Original (1 req.) __ __ __ 

Region (1 req.) __ __ __ 

County(ies) __ __ __ 

Groundwater Conservation 
District(s) 

 

__Edwards Aquifer   
Authority 

__Barton  Springs/
 Edwards Aquifer 
__Hays Trinity 
__Plum Creek 

__Barton  Springs/ 
 Edwards Aquifer NA 

City(ies) Jurisdiction 
 

__Austin 
__Buda 
__Dripping Springs 
__Kyle 
__Mountain City 
__San Marcos 
__Wimberley 
__Woodcreek 

__Austin 
__Bee Cave 
__Pflugerville 
__Rollingwood 
__Round Rock 
__Sunset Valley 
__West Lake Hills 

__Austin 
__Cedar Park 
__Florence 
__Georgetown 
__Jerrell 
__Leander 
__Liberty Hill 
__Pflugerville 
__Round Rock 

 
 

San Antonio Region 

County: Bexar Comal Kinney Medina Uvalde 

Original (1 req.) __ __ __ __ __ 

Region (1 req.) __ __ __ __ __ 
County(ies) __ __ __ __ __ 

Groundwater 
Conservation 

District(s) 
 

__ Edwards Aquifer 
Authority 

__Trinity-Glen Rose 

__Edwards Aquifer 
Authority __Kinney __EAA 

__Medina 
__EAA 
__Uvalde 

City(ies) 
Jurisdiction 

__Castle Hills 
__Fair Oaks Ranch 
__Helotes 
__Hill Country  Village 
__Hollywood Park 
__San Antonio (SAWS) 
__Shavano Park 

__Bulverde 
__Fair Oaks Ranch 
__Garden Ridge  
__New Braunfels 
__Schertz 

NA 
__San 
Antonio ETJ 
(SAWS) 

NA 

4
4
4

4

4
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I certify that to the best of my knowledge, that the application is complete and accurate. This 
application is hereby submitted to TCEQ for administrative review and technical review.  

 

Print Name of Customer/Authorized Agent  
 

Signature of Customer/Authorized Agent   Date 

 

**FOR TCEQ INTERNAL USE ONLY** 
Date(s)Reviewed:  Date Administratively Complete:  

Received From:  Correct Number of Copies:    
Received By:  Distribution Date:  

EAPP File Number:  Complex:  

Admin. Review(s) (No.):  No. AR Rounds:  

Delinquent Fees (Y/N):  Review Time Spent:  

Lat./Long. Verified:  SOS Customer Verification:  

Agent Authorization 
Complete/Notarized (Y/N): 

 
Fee 
Check: 

Payable to TCEQ (Y/N): 

Core Data Form Complete (Y/N):  Signed (Y/N): 
Core Data Form Incomplete Nos.:  Less than 90 days old (Y/N): 

 

David D. Cupit, II, P.E.
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General Information Form 
¢ŜȄŀǎ /ƻƳƳƛǎǎƛƻƴ ƻƴ 9ƴǾƛǊƻƴƳŜƴǘŀƭ vǳŀƭƛǘȅ 

CƻǊ wŜƎǳƭŀǘŜŘ !ŎǘƛǾƛǘƛŜǎ ƻƴ ǘƘŜ 9ŘǿŀǊŘǎ !ǉǳƛŦŜǊ wŜŎƘŀǊƎŜ ŀƴŘ ¢Ǌŀƴǎƛǘƛƻƴ ½ƻƴŜǎ ŀƴŘ wŜƭŀǘƛƴƎ ǘƻ 
ол ¢!/ ϠнмоΦпόōύ ϧ ϠнмоΦрόōύόнύό!ύΣ ό.ύ 9ŦŦŜŎǘƛǾŜ WǳƴŜ мΣ мффф 

¢ƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ƛǎ ŀŘƳƛƴƛǎǘǊŀǘƛǾŜƭȅ ŎƻƳǇƭŜǘŜΣ ŎƻƴŦƛǊƳ ǘƘŀǘ ŀƭƭ ŦƛŜƭŘǎ ƛƴ ǘƘŜ ŦƻǊƳ 
ŀǊŜ ŎƻƳǇƭŜǘŜΣ ǾŜǊƛŦȅ ǘƘŀǘ ŀƭƭ ǊŜǉǳŜǎǘŜŘ ƛƴŦƻǊƳŀǘƛƻƴ ƛǎ ǇǊƻǾƛŘŜŘΣ ŎƻƴǎƛǎǘŜƴǘƭȅ ǊŜŦŜǊŜƴŎŜ ǘƘŜ 
ǎŀƳŜ ǎƛǘŜ ŀƴŘ ŎƻƴǘŀŎǘ ǇŜǊǎƻƴ ƛƴ ŀƭƭ ŦƻǊƳǎ ƛƴ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴΣ ŀƴŘ ŜƴǎǳǊŜ ŦƻǊƳǎ ŀǊŜ ǎƛƎƴŜŘ ōȅ 
ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ǇŀǊǘȅΦ  

bƻǘŜΥ LƴŎƭǳŘƛƴƎ ŀƭƭ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ǊŜǉǳŜǎǘŜŘ ƛƴ ǘƘŜ ŦƻǊƳ ŀƴŘ ŀǘǘŀŎƘƳŜƴǘǎ ŎƻƴǘǊƛōǳǘŜǎ ǘƻ 
ƳƻǊŜ ǎǘǊŜŀƳƭƛƴŜŘ ǘŜŎƘƴƛŎŀƭ ǊŜǾƛŜǿǎΦ 

Signature 
¢ƻ ǘƘŜ ōŜǎǘ ƻŦ Ƴȅ ƪƴƻǿƭŜŘƎŜΣ ǘƘŜ ǊŜǎǇƻƴǎŜǎ ǘƻ ǘƘƛǎ ŦƻǊƳ ŀŎŎǳǊŀǘŜƭȅ ǊŜŦƭŜŎǘ ŀƭƭ ƛƴŦƻǊƳŀǘƛƻƴ 
ǊŜǉǳŜǎǘŜŘ ŎƻƴŎŜǊƴƛƴƎ ǘƘŜ ǇǊƻǇƻǎŜŘ ǊŜƎǳƭŀǘŜŘ ŀŎǘƛǾƛǘƛŜǎ ŀƴŘ ƳŜǘƘƻŘǎ ǘƻ ǇǊƻǘŜŎǘ ǘƘŜ 9ŘǿŀǊŘǎ 
!ǉǳƛŦŜǊΦ ¢Ƙƛǎ DŜƴŜǊŀƭ LƴŦƻǊƳŀǘƛƻƴ CƻǊƳ ƛǎ ƘŜǊŜōȅ ǎǳōƳƛǘǘŜŘ ŦƻǊ ¢/9v ǊŜǾƛŜǿΦ  ¢ƘŜ ŀǇǇƭƛŎŀǘƛƻƴ 
ǿŀǎ ǇǊŜǇŀǊŜŘ ōȅΥ 

tǊƛƴǘ bŀƳŜ ƻŦ /ǳǎǘƻƳŜǊκ!ƎŜƴǘΥ 5ŀǾƛŘ 5Φ /ǳǇƛǘΣ LLΣ tΦ9Φ 

5ŀǘŜΥ мκфκнп 

{ƛƎƴŀǘǳǊŜ ƻŦ /ǳǎǘƻƳŜǊκ!ƎŜƴǘΥ 

 

ψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ 
 
Project Information 
мΦ wŜƎǳƭŀǘŜŘ 9ƴǘƛǘȅ bŀƳŜΥ {ǇŜŎƘǘ wƻŀŘ {ǳōŘƛǾƛǎƛƻƴ hŦŦπ{ƛǘŜ {ŜǿŜǊ LƳǇǊƻǾŜƳŜƴǘǎ 

нΦ /ƻǳƴǘȅΥ .ŜȄŀǊ 

оΦ {ǘǊŜŀƳ .ŀǎƛƴΥ /ƛōƻƭƻ /ǊŜŜƪ 

пΦ DǊƻǳƴŘǿŀǘŜǊ /ƻƴǎŜǊǾŀǘƛƻƴ 5ƛǎǘǊƛŎǘ όLŦ ŀǇǇƭƛŎŀōƭŜύΥ 9ŘǿŀǊŘǎ !ǉǳƛŦŜǊ 

рΦ 9ŘǿŀǊŘǎ !ǉǳƛŦŜǊ ½ƻƴŜΥ 

 wŜŎƘŀǊƎŜ ½ƻƴŜ 
 ¢Ǌŀƴǎƛǘƛƻƴ ½ƻƴŜ   

сΦ tƭŀƴ ¢ȅǇŜΥ 

 ²t!t 
 {/{ 
 aƻŘƛŦƛŎŀǘƛƻƴ 

 !{¢ 
 ¦{¢ 
 9ȄŎŜǇǘƛƻƴ wŜǉǳŜǎǘ
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тΦ /ǳǎǘƻƳŜǊ ό!ǇǇƭƛŎŀƴǘύΥ 

/ƻƴǘŀŎǘ tŜǊǎƻƴΥ .Ǌƛŀƴ hǘǘƻ 
9ƴǘƛǘȅΥ aŜǊƛǘŀƎŜ IƻƳŜǎ ƻŦ ¢ŜȄŀǎΣ [[/ 
aŀƛƭƛƴƎ !ŘŘǊŜǎǎΥ нтнн ²Φ .ƛǘǘŜǊǎ wŘΦΣ {ǳƛǘŜ нлл
/ƛǘȅΣ {ǘŀǘŜΥ {ŀƴ !ƴǘƻƴƛƻΣ ¢· ½ƛǇΥ тунпу
¢ŜƭŜǇƘƻƴŜΥ нмлπнслπслсф C!·Υ      
9Ƴŀƛƭ !ŘŘǊŜǎǎΥ ōǊƛŀƴΦƻǘǘƻϪƳŜǊƛǘŀƎŜƘƻƳŜǎΦŎƻƳ 

уΦ !ƎŜƴǘκwŜǇǊŜǎŜƴǘŀǘƛǾŜ όLŦ ŀƴȅύΥ 

/ƻƴǘŀŎǘ tŜǊǎƻƴΥ 5ŀǾƛŘ 5Φ /ǳǇƛǘΣ LLΣ tΦ9Φ 
9ƴǘƛǘȅΥ /ǳŘŜ 9ƴƎƛƴŜŜǊǎ 
aŀƛƭƛƴƎ !ŘŘǊŜǎǎΥ пмнн tƻƴŘ Iƛƭƭ wŘΦΣ {ǳƛǘŜ млм
/ƛǘȅΣ {ǘŀǘŜΥ {ŀƴ !ƴǘƻƴƛƻΣ ¢· ½ƛǇΥ  туном
¢ŜƭŜǇƘƻƴŜΥ нмлπсумπнфрм C!·Υ нмлπрноπтммн
9Ƴŀƛƭ !ŘŘǊŜǎǎΥ ŘŎǳǇƛǘϪŎǳŘŜŜƴƎƛƴŜŜǊǎΦŎƻƳ 

фΦ tǊƻƧŜŎǘ [ƻŎŀǘƛƻƴΥ 

 ¢ƘŜ ǇǊƻƧŜŎǘ ǎƛǘŜ ƛǎ ƭƻŎŀǘŜŘ ƛƴǎƛŘŜ ǘƘŜ Ŏƛǘȅ ƭƛƳƛǘǎ ƻŦ      Φ 
 ¢ƘŜ ǇǊƻƧŜŎǘ ǎƛǘŜ ƛǎ ƭƻŎŀǘŜŘ ƻǳǘǎƛŘŜ ǘƘŜ Ŏƛǘȅ ƭƛƳƛǘǎ ōǳǘ ƛƴǎƛŘŜ ǘƘŜ 9¢W όŜȄǘǊŀπǘŜǊǊƛǘƻǊƛŀƭ 
ƧǳǊƛǎŘƛŎǘƛƻƴύ ƻŦ ǘƘŜ /ƛǘȅ ƻŦ {ŀƴ !ƴǘƻƴƛƻΦ 
 ¢ƘŜ ǇǊƻƧŜŎǘ ǎƛǘŜ ƛǎ ƴƻǘ ƭƻŎŀǘŜŘ ǿƛǘƘƛƴ ŀƴȅ ŎƛǘȅΩǎ ƭƛƳƛǘǎ ƻǊ 9¢WΦ 

млΦ  ¢ƘŜ ƭƻŎŀǘƛƻƴ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘ ǎƛǘŜ ƛǎ ŘŜǎŎǊƛōŜŘ ōŜƭƻǿΦ  ¢ƘŜ ŘŜǎŎǊƛǇǘƛƻƴ ǇǊƻǾƛŘŜǎ ǎǳŦŦƛŎƛŜƴǘ 
ŘŜǘŀƛƭ ŀƴŘ ŎƭŀǊƛǘȅ ǎƻ ǘƘŀǘ ǘƘŜ ¢/9vΩǎ wŜƎƛƻƴŀƭ ǎǘŀŦŦ Ŏŀƴ Ŝŀǎƛƭȅ ƭƻŎŀǘŜ ǘƘŜ ǇǊƻƧŜŎǘ ŀƴŘ ǎƛǘŜ 
ōƻǳƴŘŀǊƛŜǎ ŦƻǊ ŀ ŦƛŜƭŘ ƛƴǾŜǎǘƛƎŀǘƛƻƴΦ  

¢ƘŜ ǇǊƻǇƻǎŜŘ ƭƛŦǘ ǎǘŀǘƛƻƴ ƛǎ ƭƻŎŀǘŜŘ ŀƭƻƴƎ {ǇŜŎƘǘ wƻŀŘΣ нΣмлл ƭƛƴŜŀǊ ŦŜŜǘ Ŝŀǎǘ ƻŦ ǘƘŜ 
.ƭŀƴŎƻ wƻŀŘ ƛƴǘŜǊǎŜŎǘƛƻƴΦ ¢ƘŜ ŦƻǊŎŜ Ƴŀƛƴ ƛƳǇǊƻǾŜƳŜƴǘǎ ŀǊŜ ƭƻŎŀǘŜŘ ŀƭƻƴƎ {ǇŜŎƘǘ 
wƻŀŘ ŀƴŘ .ƭŀƴŎƻ wƻŀŘ ǿƛǘƘƛƴ ǘƘŜ wŜŎƘŀǊƎŜ ½ƻƴŜΦ ¢ƘŜ ƭƛƳƛǘǎ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘ ŜȄǘŜƴŘ 
Ǉŀǎǘ ǘƘŜ ǊŜŎƘŀǊƎŜ ȊƻƴŜ ǘƻ .ƻǊƎŦŜƭŘ wƻŀŘΦ ¢ƘŜ ŦƻǊŎŜ Ƴŀƛƴ ƛƳǇǊƻǾŜƳŜƴǘǎ ǿƛǘƘƛƴ 
ǘƘŜǊŜŎƘŀǊƎŜ ȊƻƴŜ ŀǊŜ ǎƘƻǿƴ ŀǎ Ϧ[ƛƴŜ !Ϧ ǎǘŀǊǘƛƴƎ ǿƛǘƘ ǎǘŀǘƛƻƴ мҌпо ǘƻ ǎǘŀǘƛƻƴ рфҌффΦ 
¢ƘŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ǎŜǘ ƛƴŎƭǳŘŜŘ Ǉƭŀƴǎ ǘƘŀǘ ŜȄǘŜƴŘŜŘ Ǉŀǎǘ ǘƘŜ ǊŜŎƘŀǊƎŜ ȊƻƴŜΣ ǎƻƳŜ ƻŦ 
ǿƘƛŎƘ ŀǊŜ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘƛǎ ǎǳōƳƛǘǘŀƭ ōŀǎŜŘ ƻƴ Ƙƻǿ ǘƘŜ Ǉƭŀƴ ǎƘŜŜǘǎ ǿŜǊŜ ǎŜǘ ǳǇΦ  

ммΦ  !ǘǘŀŎƘƳŜƴǘ ! ς wƻŀŘ aŀǇΦ  ! ǊƻŀŘ ƳŀǇ ǎƘƻǿƛƴƎ ŘƛǊŜŎǘƛƻƴǎ ǘƻ ŀƴŘ ǘƘŜ ƭƻŎŀǘƛƻƴ ƻŦ ǘƘŜ 
ǇǊƻƧŜŎǘ ǎƛǘŜ ƛǎ ŀǘǘŀŎƘŜŘΦ ¢ƘŜ ǇǊƻƧŜŎǘ ƭƻŎŀǘƛƻƴ ŀƴŘ ǎƛǘŜ ōƻǳƴŘŀǊƛŜǎ ŀǊŜ ŎƭŜŀǊƭȅ ǎƘƻǿƴ ƻƴ 
ǘƘŜ ƳŀǇΦ 

мнΦ  !ǘǘŀŎƘƳŜƴǘ . π ¦{D{ κ 9ŘǿŀǊŘǎ wŜŎƘŀǊƎŜ ½ƻƴŜ aŀǇΦ  ! ŎƻǇȅ ƻŦ ǘƘŜ ƻŦŦƛŎƛŀƭ т ѹ ƳƛƴǳǘŜ 
¦{D{ vǳŀŘǊŀƴƎƭŜ aŀǇ ό{ŎŀƭŜΥ мϦ Ґ нлллϥύ ƻŦ ǘƘŜ 9ŘǿŀǊŘǎ wŜŎƘŀǊƎŜ ½ƻƴŜ ƛǎ ŀǘǘŀŎƘŜŘΦ  
¢ƘŜ ƳŀǇόǎύ ŎƭŜŀǊƭȅ ǎƘƻǿΥ 

 tǊƻƧŜŎǘ ǎƛǘŜ ōƻǳƴŘŀǊƛŜǎΦ 
 ¦{D{ vǳŀŘǊŀƴƎƭŜ bŀƳŜόǎύΦ 
 .ƻǳƴŘŀǊƛŜǎ ƻŦ ǘƘŜ wŜŎƘŀǊƎŜ ½ƻƴŜ όŀƴŘ ¢Ǌŀƴǎƛǘƛƻƴ ½ƻƴŜΣ ƛŦ ŀǇǇƭƛŎŀōƭŜύΦ 
 5ǊŀƛƴŀƎŜ ǇŀǘƘ ŦǊƻƳ ǘƘŜ ǇǊƻƧŜŎǘ ǎƛǘŜ ǘƻ ǘƘŜ ōƻǳƴŘŀǊȅ ƻŦ ǘƘŜ wŜŎƘŀǊƎŜ ½ƻƴŜΦ 
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моΦ  ¢ƘŜ ¢/9v Ƴǳǎǘ ōŜ ŀōƭŜ ǘƻ ƛƴǎǇŜŎǘ ǘƘŜ ǇǊƻƧŜŎǘ ǎƛǘŜ ƻǊ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ǿƛƭƭ ōŜ ǊŜǘǳǊƴŜŘΦ  
{ǳŦŦƛŎƛŜƴǘ ǎǳǊǾŜȅ ǎǘŀƪƛƴƎ ƛǎ ǇǊƻǾƛŘŜŘ ƻƴ ǘƘŜ ǇǊƻƧŜŎǘ ǘƻ ŀƭƭƻǿ ¢/9v ǊŜƎƛƻƴŀƭ ǎǘŀŦŦ ǘƻ ƭƻŎŀǘŜ 
ǘƘŜ ōƻǳƴŘŀǊƛŜǎ ŀƴŘ ŀƭƛƎƴƳŜƴǘ ƻŦ ǘƘŜ ǊŜƎǳƭŀǘŜŘ ŀŎǘƛǾƛǘƛŜǎ ŀƴŘ ǘƘŜ ƎŜƻƭƻƎƛŎ ƻǊ ƳŀƴƳŀŘŜ 
ŦŜŀǘǳǊŜǎ ƴƻǘŜŘ ƛƴ ǘƘŜ DŜƻƭƻƎƛŎ !ǎǎŜǎǎƳŜƴǘΦ   

 {ǳǊǾŜȅ ǎǘŀƪƛƴƎ ǿƛƭƭ ōŜ ŎƻƳǇƭŜǘŜŘ ōȅ ǘƘƛǎ ŘŀǘŜΥ ¦Ǉƻƴ ¢/9v ǊŜǉǳŜǎǘΦ 

мпΦ  !ǘǘŀŎƘƳŜƴǘ / ς tǊƻƧŜŎǘ 5ŜǎŎǊƛǇǘƛƻƴΦ  !ǘǘŀŎƘŜŘ ŀǘ ǘƘŜ ŜƴŘ ƻŦ ǘƘƛǎ ŦƻǊƳ ƛǎ ŀ ŘŜǘŀƛƭŜŘ 
ƴŀǊǊŀǘƛǾŜ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ǘƘŜ ǇǊƻǇƻǎŜŘ ǇǊƻƧŜŎǘΦ  ¢ƘŜ ǇǊƻƧŜŎǘ ŘŜǎŎǊƛǇǘƛƻƴ ƛǎ ŎƻƴǎƛǎǘŜƴǘ 
ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ŀƴŘ ŎƻƴǘŀƛƴǎΣ ŀǘ ŀ ƳƛƴƛƳǳƳΣ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŘŜǘŀƛƭǎΥ 

 !ǊŜŀ ƻŦ ǘƘŜ ǎƛǘŜ 
 hŦŦǎƛǘŜ ŀǊŜŀǎ 
 LƳǇŜǊǾƛƻǳǎ ŎƻǾŜǊ 
 tŜǊƳŀƴŜƴǘ .atόǎύ 
 tǊƻǇƻǎŜŘ ǎƛǘŜ ǳǎŜ 
 {ƛǘŜ ƘƛǎǘƻǊȅ 
 tǊŜǾƛƻǳǎ ŘŜǾŜƭƻǇƳŜƴǘ 
 !ǊŜŀόǎύ ǘƻ ōŜ ŘŜƳƻƭƛǎƘŜŘ 

мрΦ 9ȄƛǎǘƛƴƎ ǇǊƻƧŜŎǘ ǎƛǘŜ ŎƻƴŘƛǘƛƻƴǎ ŀǊŜ ƴƻǘŜŘ ōŜƭƻǿΥ   

 9ȄƛǎǘƛƴƎ ŎƻƳƳŜǊŎƛŀƭ ǎƛǘŜ 
 9ȄƛǎǘƛƴƎ ƛƴŘǳǎǘǊƛŀƭ ǎƛǘŜ 
 9ȄƛǎǘƛƴƎ ǊŜǎƛŘŜƴǘƛŀƭ ǎƛǘŜ 
 9ȄƛǎǘƛƴƎ ǇŀǾŜŘ ŀƴŘκƻǊ ǳƴǇŀǾŜŘ ǊƻŀŘǎ 
 ¦ƴŘŜǾŜƭƻǇŜŘ ό/ƭŜŀǊŜŘύ 
 ¦ƴŘŜǾŜƭƻǇŜŘ ό¦ƴŘƛǎǘǳǊōŜŘκ¦ƴŎƭŜŀǊŜŘύ 
 hǘƘŜǊΥ       

Prohibited Activities 
мсΦ  L ŀƳ ŀǿŀǊŜ ǘƘŀǘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŀŎǘƛǾƛǘƛŜǎ ŀǊŜ ǇǊƻƘƛōƛǘŜŘ ƻƴ ǘƘŜ wŜŎƘŀǊƎŜ ½ƻƴŜ ŀƴŘ ŀǊŜ ƴƻǘ 

ǇǊƻǇƻǎŜŘ ŦƻǊ ǘƘƛǎ ǇǊƻƧŜŎǘΥ 

όмύ ²ŀǎǘŜ ŘƛǎǇƻǎŀƭ ǿŜƭƭǎ ǊŜƎǳƭŀǘŜŘ ǳƴŘŜǊ ол ¢!/ /ƘŀǇǘŜǊ оом ƻŦ ǘƘƛǎ ǘƛǘƭŜ όǊŜƭŀǘƛƴƎ ǘƻ 
¦ƴŘŜǊƎǊƻǳƴŘ LƴƧŜŎǘƛƻƴ /ƻƴǘǊƻƭύΤ 

όнύ bŜǿ ŦŜŜŘƭƻǘκŎƻƴŎŜƴǘǊŀǘŜŘ ŀƴƛƳŀƭ ŦŜŜŘƛƴƎ ƻǇŜǊŀǘƛƻƴǎΣ ŀǎ ŘŜŦƛƴŜŘ ƛƴ ол ¢!/ ϠнмоΦоΤ 

όоύ [ŀƴŘ ŘƛǎǇƻǎŀƭ ƻŦ /ƭŀǎǎ L ǿŀǎǘŜǎΣ ŀǎ ŘŜŦƛƴŜŘ ƛƴ ол ¢!/ ϠоорΦмΤ 

όпύ ¢ƘŜ ǳǎŜ ƻŦ ǎŜǿŀƎŜ ƘƻƭŘƛƴƎ ǘŀƴƪǎ ŀǎ ǇŀǊǘǎ ƻŦ ƻǊƎŀƴƛȊŜŘ ŎƻƭƭŜŎǘƛƻƴ ǎȅǎǘŜƳǎΤ ŀƴŘ 

όрύ bŜǿ ƳǳƴƛŎƛǇŀƭ ǎƻƭƛŘ ǿŀǎǘŜ ƭŀƴŘŦƛƭƭ ŦŀŎƛƭƛǘƛŜǎ ǊŜǉǳƛǊŜŘ ǘƻ ƳŜŜǘ ŀƴŘ ŎƻƳǇƭȅ ǿƛǘƘ ¢ȅǇŜ L 
ǎǘŀƴŘŀǊŘǎ ǿƘƛŎƘ ŀǊŜ ŘŜŦƛƴŜŘ ƛƴ ϠоолΦпмόōύΣ όŎύΣ ŀƴŘ όŘύ ƻŦ ǘƘƛǎ ǘƛǘƭŜ όǊŜƭŀǘƛƴƎ ǘƻ ¢ȅǇŜǎ 
ƻŦ aǳƴƛŎƛǇŀƭ {ƻƭƛŘ ²ŀǎǘŜ CŀŎƛƭƛǘƛŜǎύΦ 

όсύ bŜǿ ƳǳƴƛŎƛǇŀƭ ŀƴŘ ƛƴŘǳǎǘǊƛŀƭ ǿŀǎǘŜǿŀǘŜǊ ŘƛǎŎƘŀǊƎŜǎ ƛƴǘƻ ƻǊ ŀŘƧŀŎŜƴǘ ǘƻ ǿŀǘŜǊ ƛƴ ǘƘŜ 
ǎǘŀǘŜ ǘƘŀǘ ǿƻǳƭŘ ŎǊŜŀǘŜ ŀŘŘƛǘƛƻƴŀƭ Ǉƻƭƭǳǘŀƴǘ ƭƻŀŘƛƴƎΦ 
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мтΦ  L ŀƳ ŀǿŀǊŜ ǘƘŀǘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŀŎǘƛǾƛǘƛŜǎ ŀǊŜ ǇǊƻƘƛōƛǘŜŘ ƻƴ ǘƘŜ ¢Ǌŀƴǎƛǘƛƻƴ ½ƻƴŜ ŀƴŘ ŀǊŜ 
ƴƻǘ ǇǊƻǇƻǎŜŘ ŦƻǊ ǘƘƛǎ ǇǊƻƧŜŎǘΥ 

όмύ ²ŀǎǘŜ ŘƛǎǇƻǎŀƭ ǿŜƭƭǎ ǊŜƎǳƭŀǘŜŘ ǳƴŘŜǊ ол ¢!/ /ƘŀǇǘŜǊ оом όǊŜƭŀǘƛƴƎ ǘƻ ¦ƴŘŜǊƎǊƻǳƴŘ 
LƴƧŜŎǘƛƻƴ /ƻƴǘǊƻƭύΤ 

όнύ [ŀƴŘ ŘƛǎǇƻǎŀƭ ƻŦ /ƭŀǎǎ L ǿŀǎǘŜǎΣ ŀǎ ŘŜŦƛƴŜŘ ƛƴ ол ¢!/ ϠоорΦмΤ ŀƴŘ 

όоύ bŜǿ ƳǳƴƛŎƛǇŀƭ ǎƻƭƛŘ ǿŀǎǘŜ ƭŀƴŘŦƛƭƭ ŦŀŎƛƭƛǘƛŜǎ ǊŜǉǳƛǊŜŘ ǘƻ ƳŜŜǘ ŀƴŘ ŎƻƳǇƭȅ ǿƛǘƘ ¢ȅǇŜ L 
ǎǘŀƴŘŀǊŘǎ ǿƘƛŎƘ ŀǊŜ ŘŜŦƛƴŜŘ ƛƴ ϠоолΦпм όōύΣ όŎύΣ ŀƴŘ όŘύ ƻŦ ǘƘƛǎ ǘƛǘƭŜΦ 

Administrative Information 
муΦ ¢ƘŜ ŦŜŜ ŦƻǊ ǘƘŜ Ǉƭŀƴόǎύ ƛǎ ōŀǎŜŘ ƻƴΥ 

 CƻǊ ŀ ²ŀǘŜǊ tƻƭƭǳǘƛƻƴ !ōŀǘŜƳŜƴǘ tƭŀƴ ƻǊ aƻŘƛŦƛŎŀǘƛƻƴΣ ǘƘŜ ǘƻǘŀƭ ŀŎǊŜŀƎŜ ƻŦ ǘƘŜ ǎƛǘŜ 
ǿƘŜǊŜ ǊŜƎǳƭŀǘŜŘ ŀŎǘƛǾƛǘƛŜǎ ǿƛƭƭ ƻŎŎǳǊΦ 
 CƻǊ ŀƴ hǊƎŀƴƛȊŜŘ {ŜǿŀƎŜ /ƻƭƭŜŎǘƛƻƴ {ȅǎǘŜƳ tƭŀƴ ƻǊ aƻŘƛŦƛŎŀǘƛƻƴΣ ǘƘŜ ǘƻǘŀƭ ƭƛƴŜŀǊ 
ŦƻƻǘŀƎŜ ƻŦ ŀƭƭ ŎƻƭƭŜŎǘƛƻƴ ǎȅǎǘŜƳ ƭƛƴŜǎΦ 
 CƻǊ ŀ ¦{¢ CŀŎƛƭƛǘȅ tƭŀƴ ƻǊ aƻŘƛŦƛŎŀǘƛƻƴ ƻǊ ŀƴ !{¢ CŀŎƛƭƛǘȅ tƭŀƴ ƻǊ aƻŘƛŦƛŎŀǘƛƻƴΣ ǘƘŜ ǘƻǘŀƭ 
ƴǳƳōŜǊ ƻŦ ǘŀƴƪǎ ƻǊ ǇƛǇƛƴƎ ǎȅǎǘŜƳǎΦ 
 ! ǊŜǉǳŜǎǘ ŦƻǊ ŀƴ ŜȄŎŜǇǘƛƻƴ ǘƻ ŀƴȅ ǎǳōǎǘŀƴǘƛǾŜ ǇƻǊǘƛƻƴ ƻŦ ǘƘŜ ǊŜƎǳƭŀǘƛƻƴǎ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ 
ǇǊƻǘŜŎǘƛƻƴ ƻŦ ǿŀǘŜǊ ǉǳŀƭƛǘȅΦ 
 ! ǊŜǉǳŜǎǘ ŦƻǊ ŀƴ ŜȄǘŜƴǎƛƻƴ ǘƻ ŀ ǇǊŜǾƛƻǳǎƭȅ ŀǇǇǊƻǾŜŘ ǇƭŀƴΦ 

мфΦ  !ǇǇƭƛŎŀǘƛƻƴ ŦŜŜǎ ŀǊŜ ŘǳŜ ŀƴŘ ǇŀȅŀōƭŜ ŀǘ ǘƘŜ ǘƛƳŜ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ƛǎ ŦƛƭŜŘΦ  LŦ ǘƘŜ ŎƻǊǊŜŎǘ 
ŦŜŜ ƛǎ ƴƻǘ ǎǳōƳƛǘǘŜŘΣ ǘƘŜ ¢/9v ƛǎ ƴƻǘ ǊŜǉǳƛǊŜŘ ǘƻ ŎƻƴǎƛŘŜǊ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ǳƴǘƛƭ ǘƘŜ 
ŎƻǊǊŜŎǘ ŦŜŜ ƛǎ ǎǳōƳƛǘǘŜŘΦ  .ƻǘƘ ǘƘŜ ŦŜŜ ŀƴŘ ǘƘŜ 9ŘǿŀǊŘǎ !ǉǳƛŦŜǊ CŜŜ CƻǊƳ ƘŀǾŜ ōŜŜƴ 
ǎŜƴǘ ǘƻ ǘƘŜ /ƻƳƳƛǎǎƛƻƴϥǎΥ 

 ¢/9v ŎŀǎƘƛŜǊ 
 !ǳǎǘƛƴ wŜƎƛƻƴŀƭ hŦŦƛŎŜ όŦƻǊ ǇǊƻƧŜŎǘǎ ƛƴ IŀȅǎΣ ¢ǊŀǾƛǎΣ ŀƴŘ ²ƛƭƭƛŀƳǎƻƴ /ƻǳƴǘƛŜǎύ 
 {ŀƴ !ƴǘƻƴƛƻ wŜƎƛƻƴŀƭ hŦŦƛŎŜ όŦƻǊ ǇǊƻƧŜŎǘǎ ƛƴ .ŜȄŀǊΣ /ƻƳŀƭΣ YƛƴƴŜȅΣ aŜŘƛƴŀΣ ŀƴŘ 
¦ǾŀƭŘŜ /ƻǳƴǘƛŜǎύ 

нлΦ  {ǳōƳƛǘ ƻƴŜ όмύ ƻǊƛƎƛƴŀƭ ŀƴŘ ƻƴŜ όмύ ŎƻǇȅ ƻŦ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴΣ Ǉƭǳǎ ŀŘŘƛǘƛƻƴŀƭ ŎƻǇƛŜǎ ŀǎ 
ƴŜŜŘŜŘ ŦƻǊ ŜŀŎƘ ŀŦŦŜŎǘŜŘ ƛƴŎƻǊǇƻǊŀǘŜŘ ŎƛǘȅΣ ƎǊƻǳƴŘǿŀǘŜǊ ŎƻƴǎŜǊǾŀǘƛƻƴ ŘƛǎǘǊƛŎǘΣ ŀƴŘ 
Ŏƻǳƴǘȅ ƛƴ ǿƘƛŎƘ ǘƘŜ ǇǊƻƧŜŎǘ ǿƛƭƭ ōŜ ƭƻŎŀǘŜŘΦ  ¢ƘŜ ¢/9v ǿƛƭƭ ŘƛǎǘǊƛōǳǘŜ ǘƘŜ ŀŘŘƛǘƛƻƴŀƭ 
ŎƻǇƛŜǎ ǘƻ ǘƘŜǎŜ ƧǳǊƛǎŘƛŎǘƛƻƴǎΦ  ¢ƘŜ ŎƻǇƛŜǎ Ƴǳǎǘ ōŜ ǎǳōƳƛǘǘŜŘ ǘƻ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ǊŜƎƛƻƴŀƭ 
ƻŦŦƛŎŜΦ 

нмΦ  bƻ ǇŜǊǎƻƴ ǎƘŀƭƭ ŎƻƳƳŜƴŎŜ ŀƴȅ ǊŜƎǳƭŀǘŜŘ ŀŎǘƛǾƛǘȅ ǳƴǘƛƭ ǘƘŜ 9ŘǿŀǊŘǎ !ǉǳƛŦŜǊ tǊƻǘŜŎǘƛƻƴ 
tƭŀƴόǎύ ŦƻǊ ǘƘŜ ŀŎǘƛǾƛǘȅ Ƙŀǎ ōŜŜƴ ŦƛƭŜŘ ǿƛǘƘ ŀƴŘ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ 9ȄŜŎǳǘƛǾŜ 5ƛǊŜŎǘƻǊΦ  
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ATTACHMENT C ɥ PROJECT DESCRIPTION 
 

The Specht Road Lift Station is being constructed for the ultimate build out of a single family residential 
development that encompasses 271.88 acres of undeveloped land located in the northeast corner of Blanco 
Rd. and Specht Rd. intersection. This development will consist of the construction of 420 residential homes, 
street infrastructure, drainage facilities, gravity sewer infrastructure, water facilities and utility infrastructure. 
The site is located with in City of San Antonio ETJ, Bexar County and Comal County, Texas. A portion of the 
subdivision is located within the current limits of the DFIRM 1% annual chance floodplain. All of the 
subdivision is located within the Edwards Aquifer Recharge Zone. 

This offsite area includes a portion of the Specht Road right-of-way and a portion of the Blanco Road right-of-
way. In this offsite area, a lift station and a force main system have been installed. Currently, SAWS has 
provided field acceptance of the lift station as the Developer works to obtain final acceptance of the as-built 
drawings. 

The subdivision will be platted through three subdivision units. This submittal is for the offsite portion which 
will include a lift station, an underground wet well, and 5,855 linear feet of dual 6-inch diameter force main. 
The sanitary sewer provider as well as the water purveyor for this site will be San Antonio Water System 
(SAWS). The Stephen M. Clouse Water Recycling Center will ultimately receive this siteɩs wastewater for 
treatment and disposal. Recharge Zone features can be found in the geologic site assessment found in the 
next portion of the report. 

 



 

 
 
 
 
 
 
 
 

SPECHT ROAD SUBDIVISION OFF-SITE SEWER 
IMPROVEMENTS 

 
 

GGEEOOLLOOGGIICC  AASSSSEESSSSMMEENNTT  SSEECCTTIIOONN  
((TTCCEEQQ--00558855))  

 
 
 
 

NOTE: THE GEOLOGICAL ASSESSMENT PROVIDED IN THIS REPORT WAS ORIGINALLY SUBMITTED WITH THE 
ESTANCIA RANCH UNIT 1 SUBMITTAL THAT ORIGINALLY INCLUDED THE LIMITS OF THE LIFT STATION AND 
FORCE MAIN, WHICH WERE ULTIMATELY BUILT. A NEW GA HAS NOT BEEN PROVIDED IN THIS REPORT GIVEN 
THE INSTALLATION OF THE LIFT STATION, WET WELL AND FOCE MAIN IMPROVEMENTS AND THE SUBSEQUENT 
FIELD ACCEPTANCE BY SAWS. TCEQ STAFF REVIEWED THE GA AS PART OF NOD-1 AND CONDUCTED A FIELD 
VISIT AFTER THIS GA WAS ORIGINALLY PROVIDED. DURING THE CONSTRUCTION OF THE FACILITIES, 
STANDARDS AND CONSTRUCTION PROCESSES FOR ACTIVITIES OVER THE RECHARGE ZONE WERE ADHERED 
TO BY THE CONTRACTOR, SAWS AND CUDE ENEINGGERS. 
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April 16, 2020 

 
Cude Engineers 
4122 Pond Hill Road, Road Suite 101 
San Antonio, Texas 78231 
 
Attn: Mr. David Cupit, P.E. 
 
SUBJECT: 
Geologic Assessment (SCS) 
for the Regulated Activities / Development on the 
Edwards Aquifer Recharge / Transition Zone  
Estancia Ranch 
Unit 1 
Bexar County, Texas  
FGS Project No FGS-E20137 
 
Dear Mr. David Cupit, P.E.: 
 
Frost GeoSciences, Inc., (FGS) is pleased to submit the enclosed Geologic Assessment 
completed for the above referenced project site as it relates to 30 TAC Ä213.5(b)(3), effective 
June 1, 1999.  Our investigation was conducted, and this report was prepared in general 
accordance with the “Instructions to Geologists”, TCEQ-0585-Instructions (Rev. 10-1-04).   
 
If you have any questions regarding this report, or if Frost GeoSciences, Inc. may be of 
additional assistance to you on this project, please feel free to call our office.  It has been a 
pleasure to work with you and we wish to thank you for the opportunity to be of service to you 
on this project.  We look forward to being of continued service. 
 
We appreciate the opportunity to perform these services for Cude Engineers.  Please contact 
the undersigned if you have questions regarding this report. 
 

Respectfully submitted, 
Frost GeoSciences, Inc. 

 
 
 
 
 
 

 
Michael McMahan, G.I.T. 
Project Manager 

 Chris Wickman, P.G. 
Geologist 

 
Copies Submitted:  (5) Mr. David Cupit, P.E.; Cude Engineers 
    (1) Electronic (pdf) Copy 
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LOCATION 
 
The project site is comprised of the proposed sanitary sewer line and the area within a 50-foot 
envelope surrounding the proposed sanitary sewer line. The project site is located in the northeast 
corner of the intersection of Blanco Road and Specht Road in Bulverde, Texas.  An overall view of 
the proposed sanitary sewer line is shown on copies of the site plan, a street map, the U.S.G.S. 
Topographic Map, the Bexar County Watersheds Map, the TCEQ-Edwards Aquifer Online Viewer, the 
FIRM Map, the U.S. Geological Survey, Geologic Framework and Hydrostratigraphy of the Edwards 
and Trinity Aquifers within Northern Bexar and Comal Counties, Texas, Science Investigations Map 
3366, a 2018 aerial photograph at a scale of 1”=700’, a 2018 aerial photograph at a scale of 1”=500’, 
and an aerial  photograph from the NRCS Web-soil Survey at a scale of 1”=1,000’ and are included on 
Figures 1 through 10 in Appendix A. 

 
METHODOLOGY 

 
The Geologic Assessment was performed by Mr. Chris Wickman, P.G., Senior Geologist and Mr. 
Michael McMahan, G.I.T. with Frost GeoSciences, Inc.  Mr. Wickman is a Licensed Professional 
Geoscientist in the State of Texas (License # 10403). 
   
Frost GeoSciences, Inc. researched the geology of the area northeast of the intersection of Blanco 
Road and Specht Road.  The research included, but was not limited to, the U.S.G.S. 7.5 Minute 
Quadrangle Maps, the Geologic Atlas of Texas, San Antonio Sheet, U.S. Geological Survey, Geologic 
Framework and Hydrostratigraphy of the Edwards and Trinity Aquifers within Northern Bexar and 
Comal Counties, Texas, Science Investigations Map 3366, the Bureau of Economic Geology-
Geologic Atlas of Texas, the Geologic Map of the New Braunfels, Texas 30 X 60 Minute Quadrangle, 
the U.S.G.S. Water-Resources Investigation Reports 94-4117 and 95-4030, FEMA maps, Edwards 
Aquifer Recharge Zone Maps, the Texas Commission on Environmental Quality (TCEQ) website: 
Edwards Aquifer Viewer – https://tceq.maps.arcgis.com/apps/webappviewer/index.html., the U.S.D.A. 
Soil Surveys of Bexar County and for Comal and Hayes Counties, Texas and USDA NRCS Web Soil 
Survey (WSS) website: https://websoilsurvey.nrcs.usda.gov (2014). 
 
After reviewing the available information, a field investigation was performed to identify any geologic 
or man-made Potential Recharge Features (PRFs) within a 50-foot envelope surrounding the 
proposed sanitary sewer line.  A transect spacing of approximately 50 feet, or less depending on 
vegetation thickness, was used to inspect the project area.  A 2018 aerial photograph, in conjunction 
with a hand-held Garmin GPS 72H Global Positioning System with an Estimated Potential Error 
ranging from 10 to 14 feet, was used to navigate around the property and identify the locations of 
PRFs, as recommended in the “Instructions to Geologists”, TCEQ-0585-Instructions (Rev. 10-1-04).  
The locations of any PRFs noted in the field were marked with blue and white flagging.  The flagging 
is numbered with the same potential recharge feature I.D. # that is used on the Site Geologic Map.  
The Site Geologic Map, indicating the limits of the project site, and the locations of PRFs and rock 
outcrops noted on the project site, is included in the Attachments at the end of this report.    
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A copy of a 2018 Aerial Photograph at an approximate scale of 1” =500’ indicating the limits of the 
project site, and the locations of PRFs and rock outcrops noted on the project site, is included on 
Figure 10 in Appendix A.  The Geologic Assessment Form TCEQ-0585, (Rev. 2-11-15), Stratigraphic 
Column, and the Geologic Assessment Table have been filled with the appropriate information for 
this project site and are included with the Attachments at the end of this report. 
 

RESEARCH & OBSERVATIONS 
 
7.5 Minute Quadrangle Map Review  
According to the U.S.G.S. 7.5 Minute Quadrangle Map, Camp Bullis, Texas Sheet (1992), the elevation 
across the project site ranges from 1130 to 1140 feet above mean sea level.  The project site has a 
total relief of approximately 10 feet.  Runoff from the project site flows to the east and southeast into 
Cibolo and Meusebach Creeks.  The project site is depicted as undeveloped and agricultural land. 
The off-site portion of the proposed sewer line is located along the western side of Blanco Road.  A 
copy of the U.S.G.S. 7.5 Minute Quadrangle Map indicating the location of the project site is included 
on Figure 3 in Appendix A. 
 
Bexar County Watersheds Map  
According to the Bexar County Watersheds Map (2003), the project site is located within the Cibolo 
Creek Watershed Area.  A copy of the Bexar County Watersheds Map indicating the location of the 
project site is included on Figure 4 in Appendix A. 
 
Recharge/Transition Zone  
According to the E.A.A. Edwards Aquifer Recharge Zone and Contributing Zone Map, Camp Bullis, 
Texas (2014), the Official Edwards Aquifer Recharge Zone Map, Camp Bullis, Texas Sheet (1992), and 
the Texas Commission on Environmental Quality (TCEQ) website: Edwards Aquifer Viewer – 
https://tceq.maps.arcgis.com/apps/webappviewer/index.html., the project site is located within the 
Recharge Zone of the Edwards Aquifer.  A map exhibit derived from the TCEQ’s Edwards Aquifer 
Viewer indicating the location of the project site is included on Figure 5 in Appendix A. 
 
100-Year Floodplain  
The Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map, Community Panel 
Numbers 48029C0110G and 48029C0130G, dated September 29, 2010 was reviewed to determine if 
the project site is located in areas prone to flooding.  A review of the above-mentioned Panel 
Numbers. indicate that the majority project site is located within “Zone X”.  According to the Panel 
Legend, Zone X represents areas determined to be outside the 0.2%annual chance floodplain. 
However, the areas along the off-site portion of the proposed sewer line, situated along Blanco Road 
is located in Zone A of the 100-year flood.  According to the Panel Legend, Zone A, represents areas 
where no base flood elevations have been determined. A copy of the above referenced FIRM panels 
indicating the location of the project site are included on Figure 6 in Appendix A. 
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structure and fine, granular structure and is firm but crumbly when moist.  The underlying 
material is light yellowish-brown or very pale brown loam, candy clay loam, or clay loam.  
This material may be many feet thick in some areas.  However, roots readily enter this 
layer of the soil.  The soil is well drained, internal drainage is medium, permeability is 
moderate, and the capacity to hold water is good.  Water erosion is a hazard. This soil has 
a USDA Texture Classification of heavy loam. The Unified Classification is CL, ML or GM.  
The AASHO Classification is A-7, and A-6.  This soil has an average permeability from 1.0 
to 5.0+ inches/hour. 

 
A copy of the 2014 aerial photo (approximate scale: 1”=1,000’) obtained from the Web Soil Survey 
(WSS) website: https://websoilsurvey.nrcs.usda.gov has been included on Figure 7 in Appendix A. 
 
Narrative Description of the Site Geology  
Based on a visual inspection of the ground surface, the overall potential for fluid flow from the 
project site into the Edwards Aquifer appears to be low. No geologic or man-made PRFs identified 
on the project site during the site reconnaissance.  However, according to the Clarke geologic map 
inferred faults cross the northern portion of the project site and the southern portion of the proposed 
off-site sanitary sewer.  On-site evidence of the inferred faults was not observed at the time of the 
site reconnaissance.   Color photos of the project site are included in Appendix B. 
 
The U.S. Geological Survey, Geologic Framework and Hydrostratigraphy of the Edwards and Trinity 
Aquifers within Northern Bexar and Comal Counties, Texas, Science Investigations Map 3366 
identified an inferred fault that crosses the northern portion of the project site.    This portion of the 
project site exists as fallow farmland with a thick layer of soil cover. No evidence of the inferred fault 
was observed in this part of project site at the time of the site reconnaissance.  Based on the thick 
soil cover as well as the absence of indications of the inferred fault, Frost GeoSciences, Inc. does not 
consider the indicated inferred fault to be a sensitive feature.  
 
In addition, a second inferred fault was indicated crossing the off-site portion of the proposed sewer 
line.  This portion of the project site exists as grass covered land situated between Blanco Road and 
the Camp Bullis Military Reservation. No evidence of the inferred fault was observed in this part of 
project site at the time of the site reconnaissance.  Due to the thick soil cover, Blanco Road and the 
absence of indications of the inferred fault, Frost GeoSciences, Inc. does not consider the indicated 
inferred fault to be a sensitive feature. 
 
The project site exists as agricultural fields and pastures separated by wire tree-lined fence-lines.  
Dense vegetative cover and Cibolo Creek are located on the property north of the project site.  The 
wooded areas along the fence-lines consist primarily of ashe juniper, oak and Hackberry trees.  The 
variations in the vegetative cover on the property are visible in the 2018 aerial photographs on 
Figures 9 and 10 in Appendix A.  A copy of the site layout indicating the boundary of the project site 
and the elevations is included on in Appendix A and within the Attachments at the end of this report 
of this report. 
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BEST MANAGEMENT PRACTICES 
 
Based on a visual inspection of the ground surface, the overall potential for fluid flow from the 
project site into the Edwards Aquifer appears to be low.  The potential always exists to encounter 
solution cavities within the subsurface during excavating activities.  Frost GeoSciences, Inc. is of the 
opinion that it is very important for construction personnel to be informed of the potential to 
encounter cavities in the subsurface that lack a surface expression.  Construction personnel should 
also be informed of the proper protocol to follow in the event a karst feature is encountered during 
the development of the project site. 
 

DISCLAIMER 
 
This report has been prepared in general accordance with the “Instructions to Geologists”, TCEQ-
0585-Instructions (Rev. 10-1-04) by a Licensed Texas Professional Geoscientist.   All areas of the 
project site were carefully inspected for features that could contribute to the recharge of the Edwards 
Aquifer; however, this survey cannot preclude the presence of subsurface karst features that lack 
surface expression.  This report is not intended to be a definitive investigation of all possible 
geologic or karst features at this site.    All conclusions, opinions, and recommendations for Best 
Management Practices (BMP’s) in this report are based on information obtained while researching the 
project and on the site conditions at the time of our field investigation. 
 
This report has been prepared for the exclusive use of Cude Engineers.  This report is based on 
available known records, a visual inspection of the project site, and the work generally accepted for 
a Geologic Assessment for Regulated Activities / Developments on the Edwards Aquifer Recharge / 
Transition Zone, relating to 30 TAC §213.5(b)(3), effective June 1, 1999.  
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Photo #1 – View to the northeast across the 
southwestern corner of the project site. 

Photo #2 – View to the north across the southern 
portion of the project site. 

Photo #3 – An additional view to the north across 
the southern portion of the project site. 

Photo #4 – View to the northwest across the 
southeastern corner of the project site.  
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Photo #5 – View to the southwest across the 
southeastern portion of the project site. 

Photo #6 – View to the northwest across the 
southeastern portion of the project site. 

Photo #7 – View to the northwest across the 
eastern portion of the project site. 

Photo #8 – View to the east across the eastern 
portion of the project site. 
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Photo #9 – View the west across the north-central 
portion of the project site. 

Photo #10 – View to south across the north-central 
portion of the project site. 

Photo #11 – View to the northeast across the north-
central portion of the project site. 

Photo #12 – View to the east across the north-
central portion of the project site.  
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Photo #13 – View to the north across the western 
portion of the project site. 

Photo #14 – View to the southeast across the 
southwestern portion of the project site. 

Photo #15 – View of the north-central portion of the 
project site. 

Photo #16 – Additional view of the north-central 
portion of the project site.  
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Geologic Assessment 
�d���Æ���•�����}�u�u�]�•�•�]�}�v���}�v�����v�À�]�Œ�}�v�u���v�š���o���Y�µ���o�]�š�Ç��

CƻǊ wŜƎǳƭŀǘŜŘ !ŎǘƛǾƛǘƛŜǎ ƻƴ ¢ƘŜ 9ŘǿŀǊŘǎ !ǉǳƛŦŜǊ wŜŎƘŀǊƎŜκǘǊŀƴǎƛǘƛƻƴ ½ƻƴŜǎ ŀƴŘ wŜƭŀǘƛƴƎ ǘƻ ол 
¢!/ ϠнмоΦрόōύόоύΣ 9ŦŦŜŎǘƛǾŜ WǳƴŜ мΣ мффф 

�d�}�����v�•�µ�Œ�����š�Z���š���š�Z�������‰�‰�o�]�����š�]�}�v���]�•�������u�]�v�]�•�š�Œ���š�]�À���o�Ç�����}�u�‰�o���š���U�����}�v�(�]�Œ�u���š�Z���š�����o�o���(�]���o���•���]�v���š�Z�����(�}�Œ�u��
���Œ�������}�u�‰�o���š���U���À���Œ�]�(�Ç���š�Z���š�����o�o���Œ���‹�µ���•�š�������]�v�(�}�Œ�u���š�]�}�v���]�•���‰�Œ�}�À�]�������U�����}�v�•�]�•�š���v�š�o�Ç���Œ���(���Œ���v�������š�Z����
�•���u�����•�]�š�������v�������}�v�š�����š���‰���Œ�•�}�v���]�v�����o�o���(�}�Œ�u�•���]�v���š�Z�������‰�‰�o�]�����š�]�}�v�U�����v�������v�•�µ�Œ�����(�}�Œ�u�•�����Œ�����•�]�P�v���������Ç��
�š�Z�������‰�‰�Œ�}�‰�Œ�]���š�����‰���Œ�š�Ç�X����

�E�}�š���W���/�v���o�µ���]�v�P�����o�o���š�Z�����]�v�(�}�Œ�u���š�]�}�v���Œ���‹�µ���•�š�������]�v���š�Z�����(�}�Œ�u�����v�������š�š�����Z�u���v�š�•�����}�v�š�Œ�]���µ�š���•���š�}��
�u�}�Œ�����•�š�Œ�����u�o�]�v�������š�����Z�v�]�����o���Œ���À�]���Á�•�X��

Signature 

¢ƻ ǘƘŜ ōŜǎǘ ƻŦ Ƴȅ ƪƴƻǿƭŜŘƎŜΣ ǘƘŜ ǊŜǎǇƻƴǎŜǎ ǘƻ ǘƘƛǎ ŦƻǊƳ ŀŎŎǳǊŀǘŜƭȅ ǊŜŦƭŜŎǘ ŀƭƭ ƛƴŦƻǊƳŀǘƛƻƴ 
ǊŜǉǳŜǎǘŜŘ ŎƻƴŎŜǊƴƛƴƎ ǘƘŜ ǇǊƻǇƻǎŜŘ ǊŜƎǳƭŀǘŜŘ ŀŎǘƛǾƛǘƛŜǎ ŀƴŘ ƳŜǘƘƻŘǎ ǘƻ ǇǊƻǘŜŎǘ ǘƘŜ 9ŘǿŀǊŘǎ 
!ǉǳƛŦŜǊΦ  aȅ ǎƛƎƴŀǘǳǊŜ ŎŜǊǘƛŦƛŜǎ ǘƘŀǘ L ŀƳ ǉǳŀƭƛŦƛŜŘ ŀǎ ŀ ƎŜƻƭƻƎƛǎǘ ŀǎ ŘŜŦƛƴŜŘ ōȅ ол ¢!/ /ƘŀǇǘŜǊ 
нмоΦ 

tǊƛƴǘ bŀƳŜ ƻŦ DŜƻƭƻƎƛǎǘΥ /ƘǊƛǎ ²ƛŎƪƳŀƴ 

5ŀǘŜΥ !ǇǊƛƭ мсΣ нлнл 

¢ŜƭŜǇƘƻƴŜΥ όнмлύ отнπмомр 

CŀȄΥ όнмлύ отнπмому

wŜǇǊŜǎŜƴǘƛƴƎΥ CǊƻǎǘ DŜƻ{ŎƛŜƴŎŜǎΣ LƴŎΦ Ірллпл όbŀƳŜ ƻŦ /ƻƳǇŀƴȅ ŀƴŘ ¢.tD ƻǊ ¢.t9 
ǊŜƎƛǎǘǊŀǘƛƻƴ ƴǳƳōŜǊύ 

{ƛƎƴŀǘǳǊŜ ƻŦ DŜƻƭƻƎƛǎǘΥ  

ψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ 

�Z���P�µ�o���š���������v�š�]�š�Ç���E���u���W��9ǎǘŀƴŎƛŀ wŀƴŎƘΣ ¦ƴƛǘ м��

Project Information 

мΦ 5ŀǘŜόǎύ DŜƻƭƻƎƛŎ !ǎǎŜǎǎƳŜƴǘ ǿŀǎ ǇŜǊŦƻǊƳŜŘΥ !ǇǊƛƭ мрΣ нлнл 

нΦ ¢ȅǇŜ ƻŦ tǊƻƧŜŎǘΥ 

 ²t!t 
 {/{ 

 !{¢ 
 ¦{¢ 

оΦ [ƻŎŀǘƛƻƴ ƻŦ tǊƻƧŜŎǘΥ 

 wŜŎƘŀǊƎŜ ½ƻƴŜ 
 ¢Ǌŀƴǎƛǘƛƻƴ ½ƻƴŜ 
 /ƻƴǘǊƛōǳǘƛƴƎ ½ƻƴŜ ǿƛǘƘƛƴ ǘƘŜ ¢Ǌŀƴǎƛǘƛƻƴ ½ƻƴŜ 
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пΦ �����š�š�����Z�u���v�š�������r���'���}�o�}�P�]�������•�•���•�•�u���v�š���d�����o��Φ /ƻƳǇƭŜǘŜŘ DŜƻƭƻƎƛŎ !ǎǎŜǎǎƳŜƴǘ ¢ŀōƭŜ 
όCƻǊƳ ¢/9vπлрурπ¢ŀōƭŜύ ƛǎ ŀǘǘŀŎƘŜŘΦ 

рΦ  {ƻƛƭ ŎƻǾŜǊ ƻƴ ǘƘŜ ǇǊƻƧŜŎǘ ǎƛǘŜ ƛǎ ǎǳƳƳŀǊƛȊŜŘ ƛƴ ǘƘŜ ǘŀōƭŜ ōŜƭƻǿ ŀƴŘ ǳǎŜǎ ǘƘŜ {/{ 
IȅŘǊƻƭƻƎƛŎ {ƻƛƭ DǊƻǳǇǎϝ ό¦Ǌōŀƴ IȅŘǊƻƭƻƎȅ ŦƻǊ {Ƴŀƭƭ ²ŀǘŜǊǎƘŜŘǎΣ ¢ŜŎƘƴƛŎŀƭ wŜƭŜŀǎŜ bƻΦ 
ррΣ !ǇǇŜƴŘƛȄ !Σ {ƻƛƭ /ƻƴǎŜǊǾŀǘƛƻƴ {ŜǊǾƛŎŜΣ мфусύΦ  LŦ ǘƘŜǊŜ ƛǎ ƳƻǊŜ ǘƘŀƴ ƻƴŜ ǎƻƛƭ ǘȅǇŜ ƻƴ 
ǘƘŜ ǇǊƻƧŜŎǘ ǎƛǘŜΣ ǎƘƻǿ ŜŀŎƘ ǎƻƛƭ ǘȅǇŜ ƻƴ ǘƘŜ ǎƛǘŜ DŜƻƭƻƎƛŎ aŀǇ ƻǊ ŀ ǎŜǇŀǊŀǘŜ ǎƻƛƭǎ ƳŀǇΦ 

Table 1 - Soil Units, Infiltration 
Characteristics and Thickness 

{ƻƛƭ bŀƳŜ DǊƻǳǇϝ ¢ƘƛŎƪƴŜǎǎόŦŜŜǘύ

/ǊŀǿŦƻǊŘ  5 мπп 

[ŜǿƛǎǾƛƭƭŜ  . мπп 

tŀǘǊƛŎƪ . мπп 

±Ŝƴǳǎ . мπп 

¢ŀǊǊŀƴǘ / мπп 

¢Ǌƛƴƛǘȅ 5 мπп 

 
�Ž���^�}�]�o���'�Œ�}�µ�‰�������(�]�v�]�š�]�}�v�•���~�������Œ���À�]���š�����•��

���X �^�}�]�o�•���Z���À�]�v�P�������Z�]�P�Z���]�v�(�]�o�š�Œ���š�]�}�v��
�Œ���š�����Á�Z���v���š�Z�}�Œ�}�µ�P�Z�o�Ç���Á���š�š�����X��

���X �^�}�]�o�•���Z���À�]�v�P�������u�}�����Œ���š����
�]�v�(�]�o�š�Œ���š�]�}�v���Œ���š�����Á�Z���v���š�Z�}�Œ�}�µ�P�Z�o�Ç��
�Á���š�š�����X��

���X �^�}�]�o�•���Z���À�]�v�P�������•�o�}�Á���]�v�(�]�o�š�Œ���š�]�}�v��
�Œ���š�����Á�Z���v���š�Z�}�Œ�}�µ�P�Z�o�Ç���Á���š�š�����X��

���X �^�}�]�o�•���Z���À�]�v�P�������À���Œ�Ç���•�o�}�Á��
�]�v�(�]�o�š�Œ���š�]�}�v���Œ���š�����Á�Z���v���š�Z�}�Œ�}�µ�P�Z�o�Ç��
�Á���š�š�����X��

 

сΦ  ���š�š�����Z�u���v�š�������t���^�š�Œ���š�]�P�Œ���‰�Z�]�������}�o�µ�u�vΦ ! ǎǘǊŀǘƛƎǊŀǇƘƛŎ ŎƻƭǳƳƴ ǎƘƻǿƛƴƎ ŦƻǊƳŀǘƛƻƴǎΣ 
ƳŜƳōŜǊǎΣ ŀƴŘ ǘƘƛŎƪƴŜǎǎŜǎ ƛǎ ŀǘǘŀŎƘŜŘΦ ¢ƘŜ ƻǳǘŎǊƻǇǇƛƴƎ ǳƴƛǘΣ ƛŦ ǇǊŜǎŜƴǘΣ ǎƘƻǳƭŘ ōŜ ŀǘ ǘƘŜ 
ǘƻǇ ƻŦ ǘƘŜ ǎǘǊŀǘƛƎǊŀǇƘƛŎ ŎƻƭǳƳƴΦ  hǘƘŜǊǿƛǎŜΣ ǘƘŜ ǳǇǇŜǊƳƻǎǘ ǳƴƛǘ ǎƘƻǳƭŘ ōŜ ŀǘ ǘƘŜ ǘƻǇ ƻŦ 
ǘƘŜ ǎǘǊŀǘƛƎǊŀǇƘƛŎ ŎƻƭǳƳƴΦ 

тΦ  ���š�š�����Z�u���v�š�������t���^�]�š�����'���}�o�}�P�ÇΦ ! ƴŀǊǊŀǘƛǾŜ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ǘƘŜ ǎƛǘŜ ǎǇŜŎƛŦƛŎ ƎŜƻƭƻƎȅ 
ƛƴŎƭǳŘƛƴƎ ŀƴȅ ŦŜŀǘǳǊŜǎ ƛŘŜƴǘƛŦƛŜŘ ƛƴ ǘƘŜ DŜƻƭƻƎƛŎ !ǎǎŜǎǎƳŜƴǘ ¢ŀōƭŜΣ ŀ ŘƛǎŎǳǎǎƛƻƴ ƻŦ ǘƘŜ 
ǇƻǘŜƴǘƛŀƭ ŦƻǊ ŦƭǳƛŘ ƳƻǾŜƳŜƴǘ ǘƻ ǘƘŜ 9ŘǿŀǊŘǎ !ǉǳƛŦŜǊΣ ǎǘǊŀǘƛƎǊŀǇƘȅΣ ǎǘǊǳŎǘǳǊŜόǎύΣ ŀƴŘ 
ƪŀǊǎǘ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƛǎ ŀǘǘŀŎƘŜŘΦ 

уΦ  ���š�š�����Z�u���v�š�������t���^�]�š�����'���}�o�}�P�]�����D���‰�~�•�•Φ ¢ƘŜ {ƛǘŜ DŜƻƭƻƎƛŎ aŀǇ Ƴǳǎǘ ōŜ ǘƘŜ ǎŀƳŜ ǎŎŀƭŜ ŀǎ 
ǘƘŜ ŀǇǇƭƛŎŀƴǘϥǎ {ƛǘŜ tƭŀƴΦ  ¢ƘŜ ƳƛƴƛƳǳƳ ǎŎŀƭŜ ƛǎ мέΥ пллϥ   

!ǇǇƭƛŎŀƴǘϥǎ {ƛǘŜ tƭŀƴ {ŎŀƭŜΥ мϦ Ґ нллϥ 
{ƛǘŜ DŜƻƭƻƎƛŎ aŀǇ {ŎŀƭŜΥ мϦ Ґ нллϥ 
{ƛǘŜ {ƻƛƭǎ aŀǇ {ŎŀƭŜ όƛŦ ƳƻǊŜ ǘƘŀƴ м ǎƻƛƭ ǘȅǇŜύΥ мϦ Ґ мΣлллϥ 

фΦ aŜǘƘƻŘ ƻŦ ŎƻƭƭŜŎǘƛƴƎ Ǉƻǎƛǘƛƻƴŀƭ ŘŀǘŀΥ 

 Dƭƻōŀƭ tƻǎƛǘƛƻƴƛƴƎ {ȅǎǘŜƳ όDt{ύ ǘŜŎƘƴƻƭƻƎȅΦ 
 hǘƘŜǊ ƳŜǘƘƻŘόǎύΦ tƭŜŀǎŜ ŘŜǎŎǊƛōŜ ƳŜǘƘƻŘ ƻŦ Řŀǘŀ ŎƻƭƭŜŎǘƛƻƴΥ нлму !ŜǊƛŀƭ tƘƻǘƻƎǊŀǇƘ 

млΦ  ¢ƘŜ ǇǊƻƧŜŎǘ ǎƛǘŜ ŀƴŘ ōƻǳƴŘŀǊƛŜǎ ŀǊŜ ŎƭŜŀǊƭȅ ǎƘƻǿƴ ŀƴŘ ƭŀōŜƭŜŘ ƻƴ ǘƘŜ {ƛǘŜ DŜƻƭƻƎƛŎ aŀǇΦ 

ммΦ  {ǳǊŦŀŎŜ ƎŜƻƭƻƎƛŎ ǳƴƛǘǎ ŀǊŜ ǎƘƻǿƴ ŀƴŘ ƭŀōŜƭŜŘ ƻƴ ǘƘŜ {ƛǘŜ DŜƻƭƻƎƛŎ aŀǇΦ 
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мнΦ  DŜƻƭƻƎƛŎ ƻǊ ƳŀƴƳŀŘŜ ŦŜŀǘǳǊŜǎ ǿŜǊŜ ŘƛǎŎƻǾŜǊŜŘ ƻƴ ǘƘŜ ǇǊƻƧŜŎǘ ǎƛǘŜ ŘǳǊƛƴƎ ǘƘŜ ŦƛŜƭŘ 
ƛƴǾŜǎǘƛƎŀǘƛƻƴΦ  ¢ƘŜȅ ŀǊŜ ǎƘƻǿƴ ŀƴŘ ƭŀōŜƭŜŘ ƻƴ ǘƘŜ {ƛǘŜ DŜƻƭƻƎƛŎ aŀǇ ŀƴŘ ŀǊŜ ŘŜǎŎǊƛōŜŘ 
ƛƴ ǘƘŜ ŀǘǘŀŎƘŜŘ DŜƻƭƻƎƛŎ !ǎǎŜǎǎƳŜƴǘ ¢ŀōƭŜΦ 

 DŜƻƭƻƎƛŎ ƻǊ ƳŀƴƳŀŘŜ ŦŜŀǘǳǊŜǎ ǿŜǊŜ ƴƻǘ ŘƛǎŎƻǾŜǊŜŘ ƻƴ ǘƘŜ ǇǊƻƧŜŎǘ ǎƛǘŜ ŘǳǊƛƴƎ ǘƘŜ ŦƛŜƭŘ 
ƛƴǾŜǎǘƛƎŀǘƛƻƴΦ 

моΦ  ¢ƘŜ wŜŎƘŀǊƎŜ ½ƻƴŜ ōƻǳƴŘŀǊȅ ƛǎ ǎƘƻǿƴ ŀƴŘ ƭŀōŜƭŜŘΣ ƛŦ ŀǇǇǊƻǇǊƛŀǘŜΦ 

мпΦ !ƭƭ ƪƴƻǿƴ ǿŜƭƭǎ όǘŜǎǘ ƘƻƭŜǎΣ ǿŀǘŜǊΣ ƻƛƭΣ ǳƴǇƭǳƎƎŜŘΣ ŎŀǇǇŜŘ ŀƴŘκƻǊ ŀōŀƴŘƻƴŜŘΣ ŜǘŎΦύΥ LŦ 
ŀǇǇƭƛŎŀōƭŜΣ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ Ƴǳǎǘ ŀƎǊŜŜ ǿƛǘƘ LǘŜƳ bƻΦ нл ƻŦ ǘƘŜ ²t!t !ǇǇƭƛŎŀǘƛƻƴ {ŜŎǘƛƻƴΦ 

 ¢ƘŜǊŜ ŀǊŜ л όІύ ǿŜƭƭǎ ǇǊŜǎŜƴǘ ƻƴ ǘƘŜ ǇǊƻƧŜŎǘ ǎƛǘŜ ŀƴŘ ǘƘŜ ƭƻŎŀǘƛƻƴǎ ŀǊŜ ǎƘƻǿƴ ŀƴŘ 
ƭŀōŜƭŜŘΦ  ό/ƘŜŎƪ ŀƭƭ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǘƘŀǘ ŀǇǇƭȅΦύ 

 ¢ƘŜ ǿŜƭƭǎ ŀǊŜ ƴƻǘ ƛƴ ǳǎŜ ŀƴŘ ƘŀǾŜ ōŜŜƴ ǇǊƻǇŜǊƭȅ ŀōŀƴŘƻƴŜŘΦ 
 ¢ƘŜ ǿŜƭƭǎ ŀǊŜ ƴƻǘ ƛƴ ǳǎŜ ŀƴŘ ǿƛƭƭ ōŜ ǇǊƻǇŜǊƭȅ ŀōŀƴŘƻƴŜŘΦ 
 ¢ƘŜ ǿŜƭƭǎ ŀǊŜ ƛƴ ǳǎŜ ŀƴŘ ŎƻƳǇƭȅ ǿƛǘƘ мс ¢!/ /ƘŀǇǘŜǊ тсΦ 

 ¢ƘŜǊŜ ŀǊŜ ƴƻ ǿŜƭƭǎ ƻǊ ǘŜǎǘ ƘƻƭŜǎ ƻŦ ŀƴȅ ƪƛƴŘ ƪƴƻǿƴ ǘƻ ŜȄƛǎǘ ƻƴ ǘƘŜ ǇǊƻƧŜŎǘ ǎƛǘŜΦ 

Administrative Information 

мрΦ  {ǳōƳƛǘ ƻƴŜ όмύ ƻǊƛƎƛƴŀƭ ŀƴŘ ƻƴŜ όмύ ŎƻǇȅ ƻŦ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴΣ Ǉƭǳǎ ŀŘŘƛǘƛƻƴŀƭ ŎƻǇƛŜǎ ŀǎ 
ƴŜŜŘŜŘ ŦƻǊ ŜŀŎƘ ŀŦŦŜŎǘŜŘ ƛƴŎƻǊǇƻǊŀǘŜŘ ŎƛǘȅΣ ƎǊƻǳƴŘǿŀǘŜǊ ŎƻƴǎŜǊǾŀǘƛƻƴ ŘƛǎǘǊƛŎǘΣ ŀƴŘ 
Ŏƻǳƴǘȅ ƛƴ ǿƘƛŎƘ ǘƘŜ ǇǊƻƧŜŎǘ ǿƛƭƭ ōŜ ƭƻŎŀǘŜŘΦ  ¢ƘŜ ¢/9v ǿƛƭƭ ŘƛǎǘǊƛōǳǘŜ ǘƘŜ ŀŘŘƛǘƛƻƴŀƭ 
ŎƻǇƛŜǎ ǘƻ ǘƘŜǎŜ ƧǳǊƛǎŘƛŎǘƛƻƴǎΦ  ¢ƘŜ ŎƻǇƛŜǎ Ƴǳǎǘ ōŜ ǎǳōƳƛǘǘŜŘ ǘƻ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ǊŜƎƛƻƴŀƭ 
ƻŦŦƛŎŜΦ  
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GEOLOGIC ASSESSMENT TABLE
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�*�(�2�/�2�*�,�&���$�6�6�(�6�6�0�(�1�7���7�$�%�/�(��

�3�5�2�-�(�&�7���1�$�0�(�������(�V�W�D�Q�F�L�D���5�D�Q�F�K�� �3�5�2�-�(�&�7���1�8�0�%�(�5�������)�*�6���(������������

�/�2�&�$�7�,�2�1�� �)�(�$�7�8�5�(���&�+�$�5�$�&�7�(�5�,�6�7�,�&�6�� �(�9�$�/�8�$�7�,�2�1�� �3�+�<�6�,�&�$�/���6�(�7�7�,�1�*��
1A 1B * 1C* 2A 2B 3 4 5 5A 6 7 8A 8B 9 10 11 12 

FEATURE ID LATITUDE  LONGITUDE  FEATURE 
TYPE POINTS FORMATION 

  
DIMENSIONS 

(FEET)  

TREND 
(DEGREES) DOM DENSITY 

(NO/FT) 
APERTURE 

(FEET) INFILL
RELATIVE 

INFILTRATION 
RATE 

TOTAL SENSITIVITY CATCHMENT 
AREA (ACRES) TOPOGRAPHY 

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

                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     

Datum: NAD 83                                     

2A TYPE TYPE   2B POINTS   8A INFILLING                       
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   12 TOPOGRAPHY           
Z Zone, clustered or aligned features  30   Cliff, Hilltop, Hillside, 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 213.               

     Date: April 16, 2020         

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

Chris Wickman, P.G.                   
              Sheet   1   of 1 
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OORRGGAANNIIZZEEDD  SSEEWWAAGGEE  CCOOLLLLEECCTTIIOONN  SSYYSSTTEEMM  PPLLAANN  
((TTCCEEQQ--00558822))  

 
 
 
 

NOTE: THIS SUBMITTAL DOES NOT HAVE ANY SEWER GRAVITY MAIN COMPONENTS AND IS NOT APPLICABLE 
OR INCLUDED. THIS SECTION IS PROVIDED IN THE SCS SUBMITTALS FOR ESTANCIA RANCH UNITS 1-3 AND 
THEIR RESPECTIVE GRAVITY SEWER COMPONENTS. 
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�/�L�I�W���6�W�D�W�L�R�Q���)�R�U�F�H���0�D�L�Q���6�\�V�W�H�P��
�$�S�S�O�L�F�D�W�L�R�Q��
�d���Æ���•�����}�u�u�]�•�•�]�}�v���}�v�����v�À�]�Œ�}�v�u���v�š���o���Y�µ���o�]�š�Ç��

�(�}�Œ���Z���P�µ�o���š�����������š�]�À�]�š�]���•���K�v���š�Z���������Á���Œ���•�����‹�µ�]�(���Œ���Z�����Z���Œ�P�����•�}�v�������v�����Z���o���š�]�v�P���š�}���ï�ì���d������
�‘�î�í�ï�X�ñ�~���•�~�ï�•�~���•���v���~���•�U�����(�(�����š�]�À�����:�µ�v�����í�U���í�õ�õ�õ��

�d�}�����v�•�µ�Œ�����š�Z���š���š�Z�������‰�‰�o�]�����š�]�}�v���]�•�������u�]�v�]�•�š�Œ���š�]�À���o�Ç�����}�u�‰�o���š���U�����}�v�(�]�Œ�u���š�Z���š�����o�o���(�]���o���•���]�v���š�Z�����(�}�Œ�u��
���Œ�������}�u�‰�o���š���U���À���Œ�]�(�Ç���š�Z���š�����o�o���Œ���‹�µ���•�š�������]�v�(�}�Œ�u���š�]�}�v���]�•���‰�Œ�}�À�]�������U�����}�v�•�]�•�š���v�š�o�Ç���Œ���(���Œ���v�������š�Z����
�•���u�����•�]�š�������v�������}�v�š�����š���‰���Œ�•�}�v���]�v�����o�o���(�}�Œ�u�•���]�v���š�Z�������‰�‰�o�]�����š�]�}�v�U�����v�������v�•�µ�Œ�����(�}�Œ�u�•�����Œ�����•�]�P�v���������Ç��
�š�Z�������‰�‰�Œ�}�‰�Œ�]���š�����‰���Œ�š�Ç�X����

�E�}�š���W���/�v���o�µ���]�v�P�����o�o���š�Z�����]�v�(�}�Œ�u���š�]�}�v���Œ���‹�µ���•�š�������]�v���š�Z�����(�}�Œ�u�����v�������š�š�����Z�u���v�š�•�����}�v�š�Œ�]���µ�š���•���š�}��
�u�}�Œ�����•�š�Œ�����u�o�]�v�������š�����Z�v�]�����o���Œ���À�]���Á�•�X��

�Z���P�µ�o���š���������v�š�]�š�Ç���E���u���W���^�‰�����Z�š���Z�}�������^�µ�����]�À�]�•�]�}�v���K�(�(�r�^�]�š�����^���Á���Œ���/�u�‰�Œ�}�À���u���v�š�•��

�&�X�V�W�R�P�H�U���,�Q�I�R�U�P�D�W�L�R�Q��

���~�/�(�����]�(�(���Œ���v�š���š�Z���v�����µ�•�š�}�u���Œ���]�v�(�}�Œ�u���š�]�}�v���‰�Œ�}�À�]���������}�v�����}�Œ���������š�����(�}�Œ�u�•��

�í�X �d�Z�����‰���Œ�•�}�v�~�•�•���Œ���•�‰�}�v�•�]���o�����(�}�Œ���‰�Œ�}�À�]���]�v�P���š�Z�������v�P�]�v�����Œ�]�v�P�������Œ�š�]�(�]�����š�]�}�v���š�}���š�Z�����d�����Y���‰�µ�Œ�•�µ���v�š��
�š�}���ï�ì���d�������‘�î�í�ï�X�ñ�~�(�•�~�î�•�~���•�����µ�Œ�]�v�P�����}�v�•�š�Œ�µ���š�]�}�v�����v�����ï�ì���d�������‘�î�í�ï�X�ñ���~���•�~�ï�•�~���•���µ�‰�}�v�����}�u�‰�o���š�]�}�v��
�}�(�����}�v�•�š�Œ�µ���š�]�}�v���]�•�W��

���}�v�š�����š���W���Œ�•�}�v�W�����Œ�]���v���K�š�š�}��
���v�š�]�š�Ç�W���D���Œ�]�š���P�����,�}�u���•���}�(���d���Æ���•�U���>�>����
�D���]�o�]�v�P���������Œ���•�•�W���î�ó�î�î���t�X�����]�š�š���Œ�•���Z���X�U���^�µ�]�š�����î�ì�ì
���]�š�Ç�U���^�š���š���W���^���v�����v�š�}�v�]�}�U���d�y���•�]�‰�W���ó�ô�î�ð�ô
�d���o���‰�Z�}�v���W���î�í�ì�r�î�ò�ì�r�ò�ì�ò�õ�� �&���Æ�W���� �� �� �� ��
���u���]�o���������Œ���•�•�W�����Œ�]���v�X�}�š�š�}�›�u���Œ�]�š���P���Z�}�u���•�X���}�u��

�î�X �d�Z�������v�P�]�v�����Œ���Œ���•�‰�}�v�•�]���o�����(�}�Œ���š�Z���������•�]�P�v���}�(���š�Z�]�•���o�]�(�š���•�š���š�]�}�v�����v�����(�}�Œ�������u���]�v�W��

���}�v�š�����š���W���Œ�•�}�v�W�������À�]�������X�����µ�‰�]�š�U���/�/�U���W�X���X��
���v�š�]�š�Ç�W�����µ���������v�P�]�v�����Œ�•��
�D���]�o�]�v�P���������Œ���•�•�W���ð�í�î�î���W�}�v�����,�]�o�o���Z���X�U���^�µ�]�š�����í�ì�í
���]�š�Ç�U���^�š���š���W���^���v�����v�š�}�v�]�}�U���d�y���•�]�‰�W���ó�ô�î�ï�í
�d���o���‰�Z�}�v���W���î�í�ì�r�ò�ô�í�r�î�õ�ñ�í�� �&���Æ�W���î�í�ì�r�ñ�î�ï�r�ó�í�í�î
���u���]�o���������Œ���•�•�W�������µ�‰�]�š�›���µ�������v�P�]�v�����Œ�•�X���}�u��
�d���Æ���•���>�]�����v�•�������W�Œ�}�(���•�•�]�}�v���o�����v�P�]�v�����Œ�–�•���^���Œ�]���o���E�µ�u�����Œ�W���í�î�î�ì�ó�ò��

�3�U�R�M�H�F�W���,�Q�I�R�U�P�D�W�L�R�Q��

�ï�X �d�Z�]�•���‰�Œ�}�i�����š���]�•���(�}�Œ���š�Z�������}�v�•�š�Œ�µ���š�]�}�v���}�Œ���Œ���‰�o�������u���v�š���}�(�W��

���>�]�(�š���^�š���š�]�}�v���}�v�o�Ç�X��
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���>�]�(�š���^�š���š�]�}�v�����v�����&�}�Œ�������D���]�v���•�Ç�•�š���u�X��
���>�]�(�š���^�š���š�]�}�v�U���&�}�Œ�������D���]�v�U�����v�����'�Œ���À�]�š�Ç���•�Ç�•�š���u�X��

�ð�X �d�Z�����•���Á���P�������}�o�o�����š�]�}�v���•�Ç�•�š���u���Á�]�o�o�����}�v�À���Ç���š�Z�����Á���•�š���Á���š���Œ���š�}���š�Z�����^�š���‰�Z���v���D�X�����o�}�µ�•�����t���š���Œ��
�Z�����Ç���o�]�v�P�������v�š���Œ���~�v���u���•���d�Œ�����š�u���v�š���W�o���v�š�X�����d�Z�����š�Œ�����š�u���v�š���(�����]�o�]�š�Ç���]�•�W��

�����Æ�]�•�š�]�v�P��
���W�Œ�}�‰�}�•������

�ñ�X ���o�o�����}�u�‰�}�v���v�š�•���}�(���š�Z�]�•���o�]�(�š���•�š���š�]�}�v�l�(�}�Œ�������u���]�v���•�Ç�•�š���u���Á�]�o�o�����}�u�‰�o�Ç���Á�]�š�Z�W��

���d�Z�������]�š�Ç���}�(���^���v�����v�š�}�v�]�}���•�š���v�����Œ�����•�‰�����]�(�]�����š�]�}�v�•�X��
���K�š�Z���Œ�X�����^�‰�����]�(�]�����š�]�}�v�•�����Œ�������š�š�����Z�����X��

�6�L�W�H���3�O�D�Q���5�H�T�X�L�U�H�P�H�Q�W�V��

�/�š���u�•���ò�r�í�ð���u�µ�•�š���������]�v���o�µ���������}�v���š�Z�����^�]�š�����W�o���v�X��

�ò�X ���d�Z�����^�]�š�����W�o���v���u�µ�•�š���Z���À���������u�]�v�]�u�µ�u���•�����o�����}�(���í�—���A���ð�ì�ì�–�X��

�^�]�š�����W�o���v���^�����o���W���í�—���A���î�ì�ì�–�Z�X��

�ó�X ���>�]�(�š���•�š���š�]�}�v�l�(�}�Œ�������u���]�v���•�Ç�•�š���u���o���Ç�}�µ�š���u�����š�•�����o�o���Œ���‹�µ�]�Œ���u���v�š�•���}�(���ï�ì���d���������Z���‰�š���Œ���î�í�ó�X��

�ô�X �'���}�o�}�P�]�����}�Œ���D���v�u���������&�����š�µ�Œ���•�W��

���E�}���P���}�o�}�P�]�����}�Œ���u���v�u���������(�����š�µ�Œ���•���Á���Œ�����]�����v�š�]�(�]�������]�v���š�Z�����'���}�o�}�P�]�������•�•���•�•�u���v�š�X��
�����o�o���P���}�o�}�P�]�����}�Œ���u���v�u���������(�����š�µ�Œ���•���]�����v�š�]�(�]�������]�v���š�Z�����'���}�o�}�P�]�������•�•���•�•�u���v�š���~�����À���•�U��
�•�}�o�µ�š�]�}�v���}�‰���v�]�v�P�•�U���•�]�v�l�Z�}�o���•�U���(�Œ�����š�µ�Œ���•�U���i�}�]�v�š�•�U���‰�}�Œ�}�µ�•���Ì�}�v���•�U�����š���X�•���Á�Z�]���Z�����Æ�]�•�š�����š���š�Z����
�•�]�š�����}�(���š�Z�����‰�Œ�}�‰�}�•�������o�]�(�š���•�š���š�]�}�v�����v�������o�}�v�P���š�Z�����‰���š�Z�~�•�•���}�Œ���Á�]�š�Z�]�v���ñ�ì���(�����š���}�(���������Z���•�]������
�}�(�������‰�Œ�}�‰�}�•�������(�}�Œ�������u���]�v���o�]�v�������Œ�����•�Z�}�Á�v���}�v���š�Z�����^�]�š�����W�o���v�����v�������Œ�����o�]�•�š�������]�v���š�Z�����š�����o����
�����o�}�Á�X���������•�]�P�v�•���µ�•�������š�}���‰�Œ�}�š�����š���š�Z�����]�v�š���P�Œ�]�š�Ç���}�(���š�Z�����•���Á���Œ���o�]�v�������Œ�}�•�•�]�v�P���������Z���(�����š�µ�Œ����
���Œ���������•���Œ�]�����������v�����o�������o�������}�v���š�Z�������š�š�����Z�������‰���P���X�������������š���]�o�����������•�]�P�v�����Œ���Á�]�v�P���(�}�Œ���������Z��
�(�����š�µ�Œ�����]�•���•�Z�}�Á�v���}�v���W�o���v���^�Z�����š���� �� �� �� �� ���}�(���� �� �� �� �� �X��

���E�}���'���}�o�}�P�]�������•�•���•�•�u���v�š���]�•���Œ���‹�µ�]�Œ�������(�}�Œ���š�Z�]�•���‰�Œ�}�i�����š�X��

�7�D�E�O�H�����������*�H�R�O�R�J�L�F���R�U���0�D�Q�P�D�G�H���)�H�D�W�X�U�H�V��

�>�]�v���� �^�š���š�]�}�v���š�}���^�š���š�]�}�v�� �d�Ç�‰�����}�(���&�����š�µ�Œ����

�� �� �� �� �� �� �� �� �� �� �� ���š�}���� �� �� �� �� �� �� �� �� �� �� ��

�� �� �� �� �� �� �� �� �� �� �� ���š�}���� �� �� �� �� �� �� �� �� �� �� ��

�� �� �� �� �� �� �� �� �� �� �� ���š�}���� �� �� �� �� �� �� �� �� �� �� ��

�� �� �� �� �� �� �� �� �� �� �� ���š�}���� �� �� �� �� �� �� �� �� �� �� ��

�� �� �� �� �� �� �� �� �� �� �� ���š�}���� �� �� �� �� �� �� �� �� �� �� ��

�� �� �� �� �� �� �� �� �� �� �� ���š�}���� �� �� �� �� �� �� �� �� �� �� ��

�� �� �� �� �� �� �� �� �� �� �� ���š�}���� �� �� �� �� �� �� �� �� �� �� ��

�� �� �� �� �� �� �� �� �� �� �� ���š�}���� �� �� �� �� �� �� �� �� �� �� ��
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�õ�X �����Æ�]�•�š�]�v�P���š�}�‰�}�P�Œ���‰�Z�]�������}�v�š�}�µ�Œ�•�����Œ�����•�Z�}�Á�v�����v�����o�������o�����X�����d�Z�������}�v�š�}�µ�Œ���]�v�š���Œ�À���o���]�•���í���(�����š�X����
�~���}�v�š�}�µ�Œ���]�v�š���Œ�À���o���u�µ�•�š���v�}�š���������P�Œ�����š���Œ���š�Z���v���ñ���(�����š�•�X��

�í�ì�X ���&�]�v�]�•�Z�������š�}�‰�}�P�Œ���‰�Z�]�������}�v�š�}�µ�Œ�•�����Œ�����•�Z�}�Á�v�����v�����o�������o�����X�����d�Z�������}�v�š�}�µ�Œ���]�v�š���Œ�À���o���]�•���í���(�����š�X����
�~���}�v�š�}�µ�Œ���]�v�š���Œ�À���o���u�µ�•�š���v�}�š���������P�Œ�����š���Œ���š�Z���v���ñ���(�����š�•�X��

���&�]�v�]�•�Z�������š�}�‰�}�P�Œ���‰�Z�]�������}�v�š�}�µ�Œ�•���Á�]�o�o���v�}�š�����]�(�(���Œ���(�Œ�}�u���š�Z�������Æ�]�•�š�]�v�P���š�}�‰�}�P�Œ���‰�Z�]�������}�v�(�]�P�µ�Œ���š�]�}�v��
���v�������Œ�����v�}�š���•�Z�}�Á�v�X��

�í�í�X �í�ì�ì�r�Ç�����Œ���(�o�}�}���‰�o���]�v�����}�µ�v�����Œ�]���•��

���^�}�u�����‰���Œ�š�~�•�•���}�(���š�Z�����‰�Œ�}�i�����š���•�]�š�����]�•���o�}�����š�������Á�]�š�Z�]�v���š�Z�����í�ì�ì�r�Ç�����Œ���(�o�}�}���‰�o���]�v�X�����d�Z����
�(�o�}�}���‰�o���]�v���]�•���•�Z�}�Á�v�����v�����o�������o�����X��

���E�}���‰���Œ�š���}�(���š�Z�����‰�Œ�}�i�����š���•�]�š�����]�•���o�}�����š�������Á�]�š�Z�]�v���š�Z�����í�ì�ì�r�Ç�����Œ���(�o�}�}���‰�o���]�v�X��

�d�Z�����í�ì�ì�r�Ç�����Œ���(�o�}�}���‰�o���]�v�����}�µ�v�����Œ�]���•�����Œ���������•�������}�v���š�Z�����(�}�o�o�}�Á�]�v�P���•�‰�����]�(�]�����~�]�v���o�µ���]�v�P�������š�����}�(��
�u���š���Œ�]���o�•���•�}�µ�Œ�����•�~�•�•�W���� �� �� �� �� ��

�í�î�X �ñ�r�Ç�����Œ���(�o�}�}���‰�o���]�v�W��

�����(�š���Œ�����}�v�•�š�Œ�µ���š�]�}�v���]�•�����}�u�‰�o���š���U���v�}���‰���Œ�š���}�(���š�Z�]�•���‰�Œ�}�i�����š���Á�]�o�o���������]�v���}�Œ�����Œ�}�•�•�������ñ�r�Ç�����Œ��
�(�o�}�}���‰�o���]�v�U�����]�š�Z���Œ���v���š�µ�Œ���o�o�Ç���}�����µ�Œ�Œ�]�v�P���}�Œ���u���v�u�������X�����~���}���v�}�š���]�v���o�µ�������•�š�Œ�����š�•���}�Œ��
���}�v���Œ���š���r�o�]�v���������Z���v�v���o�•�����}�v�•�š�Œ�µ���š�����������}�À�����•���Á���Œ���o�]�v���•�X�•��

�����(�š���Œ�����}�v�•�š�Œ�µ���š�]�}�v���]�•�����}�u�‰�o���š���U�����o�o���•�����š�]�}�v�•���}�(���š�Z�����(�}�Œ�������u���]�v���o�}�����š�������Á�]�š�Z�]�v���š�Z�����ñ�r
�Ç�����Œ���(�o�}�}���‰�o���]�v���Á�]�o�o�����������v�����•�������]�v�����}�v���Œ���š�����}�Œ�������‰�‰�������Á�]�š�Z�����}�v���Œ���š���X�����d�Z���•�����o�}�����š�]�}�v�•��
���Œ�����o�]�•�š�������]�v���š�Z�����š�����o���������o�}�Á�����v�������Œ�����•�Z�}�Á�v�����v�����o�������o�������}�v���š�Z�����^�]�š�����W�o���v�X�����~���}���v�}�š��
�]�v���o�µ�������•�š�Œ�����š�•���}�Œ�����}�v���Œ���š���r�o�]�v���������Z���v�v���o�•�����}�v�•�š�Œ�µ���š�����������}�À�����•���Á���Œ���o�]�v���•�X�•��

�7�D�E�O�H���������������<�H�D�U���)�O�R�R�G�S�O�D�L�Q��

�>�]�v���� �^�Z�����š�� �^�š���š�]�}�v���š�}���^�š���š�]�}�v��

�–���–�� �ó���}�(���î�ì�� �ñ�í�=�õ�õ�X�õ�ï���š�}���ñ�î�=�õ�ð�X�ó�î��

�� �� �� �� �� �� �� �� �� �� �� ���}�(���� �� �� �� �� �� �� �� �� �� �� ���š�}���� �� �� �� �� ��

�� �� �� �� �� �� �� �� �� �� �� ���}�(���� �� �� �� �� �� �� �� �� �� �� ���š�}���� �� �� �� �� ��

�� �� �� �� �� �� �� �� �� �� �� ���}�(���� �� �� �� �� �� �� �� �� �� �� ���š�}���� �� �� �� �� ��

�í�ï�X ���o�o���l�v�}�Á�v���Á���o�o�•���~�}�]�o�U���Á���š���Œ�U���µ�v�‰�o�µ�P�P�����U�������‰�‰���������v���l�}�Œ���������v���}�v�����U���š���•�š���Z�}�o���•�U�����š���X�•�W��

�/�(�����‰�‰�o�]�������o���U���š�Z�]�•���u�µ�•�š�����P�Œ�������Á�]�š�Z���/�š���u���E�}�X���í�ñ���}�v���š�Z�����'���}�o�}�P�]�������•�•���•�•�u���v�š���&�}�Œ�u�X��
���d�Z���Œ�������Œ������ �� �� �� �� ���~�·�•���Á���o�o�•���‰�Œ���•���v�š���}�v���š�Z�����‰�Œ�}�i�����š���•�]�š�������v�����š�Z�����o�}�����š�]�}�v�•�����Œ�����•�Z�}�Á�v�����v����
�o�������o�����X���~���Z�����l�����o�o���}�(���š�Z�����(�}�o�o�}�Á�]�v�P���š�Z���š�����‰�‰�o�Ç�•��

���d�Z�����Á���o�o�•�����Œ�����v�}�š���]�v���µ�•�������v�����Z���À�����������v���‰�Œ�}�‰���Œ�o�Ç���‰�o�µ�P�P�����X��
���d�Z�����Á���o�o�•�����Œ�����v�}�š���]�v���µ�•�������v�����Á�]�o�o���������‰�Œ�}�‰���Œ�o�Ç���‰�o�µ�P�P�����X��
���d�Z�����Á���o�o�•�����Œ�����]�v���µ�•�������v�������}�u�‰�o�Ç���Á�]�š�Z���í�ò���d���������Z���‰�š���Œ���ó�ò�X��

���d�Z���Œ�������Œ�����v�}���Á���o�o�•���}�Œ���š���•�š���Z�}�o���•���}�(�����v�Ç���l�]�v�����l�v�}�Á�v���š�}�����Æ�]�•�š���}�v���š�Z�����‰�Œ�}�i�����š���•�]�š���X��

�í�ð�X ���>���P���o�����}�µ�v�����Œ�]���•���}�(���š�Z�����•�]�š�������Œ�����•�Z�}�Á�v�X��

��
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�3�O�D�Q���D�Q�G���3�U�R�I�L�O�H���6�K�H�H�W�V��

�d�Z�������}�v�•�š�Œ�µ���š�]�}�v�����Œ���Á�]�v�P�•�����v�����š�����Z�v�]�����o���•�‰�����]�(�]�����š�]�}�v�•���Á�]�o�o���v�}�š�����������}�v�•�]�����Œ�������(�}�Œ���Œ���À�]���Á���µ�v�o���•�•��
�š�Z���Ç�����Œ�����š�Z�����(�]�v���o���‰�o���v�•�����v�����š�����Z�v�]�����o���•�‰�����]�(�]�����š�]�}�v�•���Á�Z�]���Z���Á�]�o�o���������µ�•���������Ç���š�Z�������}�v�š�Œ�����š�}�Œ���(�}�Œ��
���]�����]�v�P�����v�������}�v�•�š�Œ�µ���š�]�}�v�X��

�/�š���u�•���í�ñ���t���í�ô���u�µ�•�š���������]�v���o�µ���������}�v���š�Z�����W�o���v�����v�����W�Œ�}�(�]�o�����•�Z�����š�•�X��

�í�ñ�X ���d�Z�������‹�µ�]�‰�u���v�š���]�v�•�š���o�o���š�]�}�v�����}�v�•�š�Œ�µ���š�]�}�v���‰�o���v�•���u�µ�•�š���Z���À���������u�]�v�]�u�µ�u���•�����o�����}�(���í�—���A���í�ì�–�X��

�W�o���v���•�Z�����š���•�����o���W���í�—���A���í�ì���Z�X��

�í�ò�X ���>�}�����š�]�}�v�•�U�������•���Œ�]�‰�š�]�}�v�•�����v�������o���À���š�]�}�v�•���}�(�����o�o���Œ���‹�µ�]�Œ���������‹�µ�]�‰�u���v�š�����v�����‰�]�‰�]�v�P���(�}�Œ���š�Z�����o�]�(�š��
�•�š���š�]�}�v�����v�����(�}�Œ�������u���]�v�����Œ�����•�Z�}�Á�v�����v�����o�������o�����X��

�í�ó�X �����]�Œ���Z���o�����•���l�s�����µ�µ�u���s���o�À���•���Á�]�o�o���������‰�Œ�}�À�]�����������š�����o�o���‰�����l�•���]�v�����o���À���š�]�}�v���}�(���š�Z�����‰�Œ�}�‰�}�•������
�(�}�Œ�������u���]�v�X�����d�Z���•�����o�}�����š�]�}�v�•�����Œ�����o�]�•�š�������]�v���š�Z�����š�����o���������o�}�Á�����v�����o�������o�������}�v���š�Z�������‰�‰�Œ�}�‰�Œ�]���š����
�‰�o���v�����v�����‰�Œ�}�(�]�o�����•�Z�����š�•�X��

�7�D�E�O�H�����������$�L�U���5�H�O�H�D�V�H���9�D�F�X�X�P���9�D�O�Y�H�V��

�>�]�v���� �^�š���š�]�}�v�� �^�Z�����š��

�–���–�� �î�ò�=�ó�ð�X�ï�ñ�� �ñ���}�(���î�ì��

�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ���}�(���� �� �� �� �� ��

�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ���}�(���� �� �� �� �� ��

�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ���}�(���� �� �� �� �� ��

�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ���}�(���� �� �� �� �� ��

�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ���}�(���� �� �� �� �� ��

��

�í�ô�X ���d�Z�����(�]�v���o���‰�o���v�•�����v�����š�����Z�v�]�����o���•�‰�����]�(�]�����š�]�}�v�•�����Œ�����•�µ���u�]�š�š�������(�}�Œ���š�Z�����d�����Y�[�•���Œ���À�]���Á�X�����������Z��
�•�Z�����š���}�(���š�Z�������}�v�•�š�Œ�µ���š�]�}�v���‰�o���v�•�����v�����•�‰�����]�(�]�����š�]�}�v�•�����Œ���������š�����U���•�]�P�v�����U�����v�����•�����o���������Ç���š�Z����
�d���Æ���•���>�]�����v�•�������W�Œ�}�(���•�•�]�}�v���o�����v�P�]�v�����Œ���Œ���•�‰�}�v�•�]���o�����(�}�Œ���š�Z���������•�]�P�v���}�v���������Z���•�Z�����š�X��
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