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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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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: 2. Regulated Entity No.:

3. Customer Name: 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):

9. Application Fee: 10. Permanent BMP(s):

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

13. County: 14. Watershed:
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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 

O:\Public\WORD\Reports-Covers-Dividers\TCEQ\WPAP\f-20705_Edwards_Aquifer_application_cover.pdf





GENERAL INFORMATION 
FORM (TCEQ-0587) 





2 of 4 
TCEQ-0587 (Rev. 02-11-15) 
 

 UST  Exception Request

7. Customer (Applicant): 

Contact Person: Lloyd Denton 
Entity: Shavano Quarry Development, LTD. 
Mailing Address: 11 Lynn Batts Lane, Suite 100
City, State: San Antonio, Texas Zip: 78218
Telephone: (210) 828-6131 FAX:      
Email Address: laddiedenton@bitterblue.com 

8. Agent/Representative (If any): 

Contact Person: Caleb Chance, P.E. 
Entity: Pape-Dawson Engineers 
Mailing Address: 2000 NW Loop 410
City, State: San Antonio, Texas Zip:  78213
Telephone: (210) 375-9000 FAX: (210) 375-9010
Email Address: cchance@pape-dawson.com 

9. Project Location: 

 The project site is located inside the city limits of San Antonio. 
 The project site is located outside the city limits but inside the ETJ (extra-territorial 
jurisdiction) of      . 

 The project site is not located within any city’s limits or ETJ. 

10.  The location of the project site is described below.  The description provides sufficient 
detail and clarity so that the TCEQ’s Regional staff can easily locate the project and site 
boundaries for a field investigation.  

From TCEQ's regional office, head north on Judson Road approximately 2.6 miles to 
Loop 1604. Travel west on Loop 1604 approximately 10.8 miles and exit toward FM 
1535/Military Hwy/Shavano Park and turn right onto Shavano Ranch. The site is 
located approx. 0.25 miles north of the Shavano Ranch and NW Military Hwy 
intersection. 

  

11.  Attachment A – Road Map.  A road map showing directions to and the location of the 
project site is attached. The project location and site boundaries are clearly shown on 
the map. 

12.  Attachment B - USGS / Edwards Recharge Zone Map.  A copy of the official 7 ½ minute 
USGS Quadrangle Map (Scale: 1" = 2000') of the Edwards Recharge Zone is attached.  
The map(s) clearly show: 

 Project site boundaries. 
 USGS Quadrangle Name(s). 
 Boundaries of the Recharge Zone (and Transition Zone, if applicable). 
 Drainage path from the project site to the boundary of the Recharge Zone. 
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13.  The TCEQ must be able to inspect the project site or the application will be returned.  
Sufficient survey staking is provided on the project to allow TCEQ regional staff to locate 
the boundaries and alignment of the regulated activities and the geologic or manmade 
features noted in the Geologic Assessment.   

 Survey staking will be completed by this date: When advised by TCEQ of site visit 

14.  Attachment C – Project Description.  Attached at the end of this form is a detailed 
narrative description of the proposed project.  The project description is consistent 
throughout the application and contains, at a minimum, the following details: 

 Area of the site 
 Offsite areas 
 Impervious cover 
 Permanent BMP(s) 
 Proposed site use 
 Site history 
 Previous development 
 Area(s) to be demolished 

15. Existing project site conditions are noted below:   

 Existing commercial site 
 Existing industrial site 
 Existing residential site 
 Existing paved and/or unpaved roads 
 Undeveloped (Cleared) 
 Undeveloped (Undisturbed/Uncleared) 
 Other: Existing Quarry 

Prohibited Activities 

16.  I am aware that the following activities are prohibited on the Recharge Zone and are not 
proposed for this project: 

(1) Waste disposal wells regulated under 30 TAC Chapter 331 of this title (relating to 
Underground Injection Control); 

(2) New feedlot/concentrated animal feeding operations, as defined in 30 TAC §213.3; 

(3) Land disposal of Class I wastes, as defined in 30 TAC §335.1; 

(4) The use of sewage holding tanks as parts of organized collection systems; and 

(5) New municipal solid waste landfill facilities required to meet and comply with Type I 
standards which are defined in §330.41(b), (c), and (d) of this title (relating to Types 
of Municipal Solid Waste Facilities). 

(6) New municipal and industrial wastewater discharges into or adjacent to water in the 
state that would create additional pollutant loading. 
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17.  I am aware that the following activities are prohibited on the Transition Zone and are 
not proposed for this project: 

(1) Waste disposal wells regulated under 30 TAC Chapter 331 (relating to Underground 
Injection Control); 

(2) Land disposal of Class I wastes, as defined in 30 TAC §335.1; and 

(3) New municipal solid waste landfill facilities required to meet and comply with Type I 
standards which are defined in §330.41 (b), (c), and (d) of this title. 

Administrative Information 

18. The fee for the plan(s) is based on: 

 For a Water Pollution Abatement Plan or Modification, the total acreage of the site 
where regulated activities will occur. 

 For an Organized Sewage Collection System Plan or Modification, the total linear 
footage of all collection system lines. 

 For a UST Facility Plan or Modification or an AST Facility Plan or Modification, the total 
number of tanks or piping systems. 

 A request for an exception to any substantive portion of the regulations related to the 
protection of water quality. 

 A request for an extension to a previously approved plan. 

19.  Application fees are due and payable at the time the application is filed.  If the correct 
fee is not submitted, the TCEQ is not required to consider the application until the 
correct fee is submitted.  Both the fee and the Edwards Aquifer Fee Form have been 
sent to the Commission's: 

 TCEQ cashier 
 Austin Regional Office (for projects in Hays, Travis, and Williamson Counties) 
 San Antonio Regional Office (for projects in Bexar, Comal, Kinney, Medina, and 
Uvalde Counties) 

20.  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. 

21.  No person shall commence any regulated activity until the Edwards Aquifer Protection 
Plan(s) for the activity has been filed with and approved by the Executive Director.  
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Attachment C – Project Description 
 
440 Quarry Improvements Water Pollution Abatement Plan Modification (WPAP MOD) is a modification 
of the original Redland Stone NW Military Hwy Quarry WPAP, approved by the Texas Natural Resources 
Conservation Commission on September 3, 1997, as a 440.20-acre quarry. Since the original approval, 
Texas Commission on Environmental Quality has approved four (4) modifications for the quarry site, 
including the most recent modification, the Beckam Quarry 440-Acres (EAPP ID No. 13000655), approved 
on September 17, 2018, which approved clearing and mass grading to prepare for future development. 
440 Quarry Improvements Abatement Plan proposes the construction of both a public and private street, 
utilities, batch detention basin, retention basin, lift station site, pressure reducing valve site, and 
associated drainage structures on approximately 27.08 acres. The impervious cover will be 9.61 acres 
which will account for the paving that will occur on the site for street, sidewalk, drainage, and utility 
facilities. 
 
440 Quarry Improvements will be platted across 19.397 acres of land and will be located within the city 
limits of San Antonio approximately 0.3 miles northeast of NW Military Hwy and Shavano Ranch Road. 
The site is located within the city limits of San Antonio in Bexar County, Texas and is entirely over the 
Edwards Aquifer Recharge Zone. No naturally occurring sensitive features were identified due to the site 
being a pre-existing rock quarry. 
 
This WPAP proposes clearing, grading, excavation, and construction for a roadway and utility facility 
foundations. Approximately 9.61 acres of impervious cover is proposed for this project or 35.49% of the 
27.08-acre site. Out of the total 9.61 acres of impervious cover, 5.48 acres of impervious cover will be 
directly treated by the proposed batch detention basin “A”. Water Quality Basin “A” will be a Batch 
Detention Basin with the removal efficiency of 91% as assigned by TCEQ.  Four (4) fifteen-foot (15’) wide 
Engineered Vegetative Filter Strips (VFS) will provide treatment for 2.60 acres of impervious cover. Area 
“I” was previously untreated within the Cornerstone High School WPAP (RN102748860). The 1.57 acres 
of impervious cover is converted to direct treatment via Basin A and swapped with approximately 1.53 
acres of untreated impervious cover from watersheds G and H. 
 
The proposed PBMPs for this project consists of one (1) batch detention basin (Basin “A”) and four (4) 
fifteen-foot (15’) engineered vegetative filter strip (VFS) designed in accordance with the TCEQ Technical 
Guidance Manual (TGM) RG-348 (2005) to remove 80% of the increase in Total Suspended Solids (TSS) 
from the proposed improvements. 
 
The SCS will be proposing a Lift Station and force main that is designed to accept and convey sanitary 
flow from a new Cornerstone development that will be located in the north quarry. The lift station will 
convey sanitary sewer flow to an existing downstream manhole and gravity main system using a dual 6-
inch force main and an 8-inch gravity main system. 
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3. A modification of a previously approved plan is requested for (check all that apply): 
 Physical or operational modification of any water pollution abatement structure(s) 
including but not limited to ponds, dams, berms, sewage treatment plants, and 
diversionary structures; 

 Change in the nature or character of the regulated activity from that which was 
originally approved or a change which would significantly impact the ability of the 
plan to prevent pollution of the Edwards Aquifer; 

 Development of land previously identified as undeveloped in the original water 
pollution abatement plan; 

 Physical modification of the approved organized sewage collection system; 
 Physical modification of the approved underground storage tank system; 
 Physical modification of the approved aboveground storage tank system. 

4.  Summary of Proposed Modifications (select plan type being modified).  If the approved 
plan has been modified more than once, copy the appropriate table below, as 
necessary, and complete the information for each additional modification. 

 

WPAP Modification 

Summary 

Approved Project 

 

Proposed Modification 

Acres 

Type of Development 

Number of Residential 

Lots 

Impervious Cover (acres) 

Impervious Cover (% 

Permanent BMPs 

Other 

440.2 

Commercial 

N/A 

 

0.334 

0.5 

Earthen berm, prelim 

Sed/filtration basin 

27.08 

Transportation 

N/A 

 

9.61 

35.49 

15' VFS, WQ Basin 

      

 

SCS Modification  

Summary 

Approved Project 

 

Proposed Modification 

Linear Feet 

Pipe Diameter 

Other 
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AST Modification  

Summary 

Approved Project 

 

Proposed Modification 

Number of ASTs 

Volume of ASTs 

Other 

      

      

      

      

      

      

 

UST Modification  

Summary 

Approved Project 

 

Proposed Modification 

Number of USTs 

Volume of USTs 

Other 

      

      

      

      

      

      

5.  Attachment B:  Narrative of Proposed Modification.  A detailed narrative description of 
the nature of the proposed modification is attached.  It discusses what was approved, 
including any previous modifications, and how this proposed modification will change 
the approved plan. 

6.  Attachment C:  Current Site Plan of the Approved Project.  A current site plan showing 
the existing site development (i.e., current site layout) at the time this application for 
modification is attached.  A site plan detailing the changes proposed in the submitted 
modification is required elsewhere. 

 The approved construction has not commenced.  The original approval letter and 
any subsequent modification approval letters are included as Attachment A to 
document that the approval has not expired. 

 The approved construction has commenced and has been completed.  Attachment C 
illustrates that the site was constructed as approved. 

 The approved construction has commenced and has been completed.  Attachment C 
illustrates that the site was not constructed as approved. 

 The approved construction has commenced and has not been completed.  
Attachment C illustrates that, thus far, the site was constructed as approved. 

 The approved construction has commenced and has not been completed.   
Attachment C illustrates that, thus far, the site was not constructed as approved. 

7.  The acreage of the approved plan has increased.  A Geologic Assessment has been 
provided for the new acreage. 

 Acreage has not been added to or removed from the approved plan. 

8.  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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Attachment B – Project Description 
 
440 Quarry Improvements Water Pollution Abatement Plan Modification (WPAP MOD) is a modification 
of the original Redland Stone NW Military Hwy Quarry WPAP, approved by the Texas Natural Resources 
Conservation Commission on September 3, 1997, as a 440.20-acre quarry. Since the original approval, 
Texas Commission on Environmental Quality has approved four (4) modifications for the quarry site, 
including the most recent modification, the Beckam Quarry 440-Acres (EAPP ID No. 13000655), 
approved on September 17, 2018, which approved clearing and mass grading to prepare for future 
development. 440 Quarry Improvements Abatement Plan proposes the construction of both a public 
and private street, utilities, batch detention basin, retention basin, lift station site, pressure reducing 
valve site, and associated drainage structures on approximately 27.08 acres. The impervious cover will 
be 9.61 acres which will account for the paving that will occur on the site for street, sidewalk, drainage, 
and utility facilities. 
 
The project site is located within the city limits of San Antonio approximately 0.3 miles northeast of NW 
Military Hwy and Shavano Ranch Road. The site is located within the city limits of San Antonio in Bexar 
County, Texas and is entirely over the Edwards Aquifer Recharge Zone. No naturally occurring sensitive 
features were identified due to the site being a pre-existing rock quarry. 
 
This WPAP proposes clearing, grading, excavation, and construction for a roadway and utility facility 
foundations. Approximately 9.61 acres of impervious cover is proposed for this project or 35.49% of the 
27.08-acre site. Out of the total 9.61 acres of impervious cover, 5.48 acres of impervious cover will be 
directly treated by the proposed batch detention basin “A”. Water Quality Basin “A” will be a Batch 
Detention Basin with the removal efficiency of 91% as assigned by TCEQ.  Four (4) fifteen-foot (15’) wide 
Engineered Vegetative Filter Strips (VFS) will provide treatment for 2.60 acres of impervious cover. Area 
“I” was previously untreated within the Cornerstone High School WPAP (RN102748860). The 1.57 acres 
of impervious cover is converted to direct treatment via Basin A and swapped with approximately 1.53 
acres of untreated impervious cover from watersheds G and H. 
 
The proposed PBMPs for this project consists of one (1) batch detention basin (Basin “A”) and four (4) 
fifteen-foot (15’) engineered vegetative filter strip (VFS) designed in accordance with the TCEQ Technical 
Guidance Manual (TGM) RG-348 (2005) to remove 80% of the increase in Total Suspended Solids (TSS) 
from the proposed improvements. 



ATTACHMENT C 







 
 

WATER POLLUTION 
ABATEMENT PLAN 

APPLICATION FORM 
(TCEQ-0584) 

  





2 of 5 
TCEQ-0584 (Rev. 02-11-15) 
 

Table 1 - Impervious Cover Table 

Impervious Cover 
of Proposed Project Sq. Ft. Sq. Ft./Acre Acres 

Structures/Rooftops       ÷ 43,560 =       

Parking       ÷ 43,560 =       

Other paved 
surfaces 418,612 ÷ 43,560 = 9.61 

Total Impervious 
Cover 418,612 ÷ 43,560 = 9.61 

Total Impervious Cover 9.61 ÷ Total Acreage 27.08 X 100 = 35.49% Impervious Cover 

5.  Attachment A - Factors Affecting Surface Water Quality.  A detailed description of all 
factors that could affect surface water and groundwater quality that addresses ultimate 
land use is attached. 

6.  Only inert materials as defined by 30 TAC §330.2 will be used as fill material. 

For Road Projects Only 

Complete questions 7 - 12 if this application is exclusively for a road project. 

7. Type of project: 

TXDOT road project. 
County road or roads built to county specifications. 
City thoroughfare or roads to be dedicated to a municipality. 
Street or road providing access to private driveways. 

8. Type of pavement or road surface to be used: 

Concrete 
Asphaltic concrete pavement 
Other:       

9. Length of Right of Way (R.O.W.): 4649 feet. 

Width of R.O.W.: Variable feet. 
L x W = Variable  Ft² ÷ 43,560 Ft²/Acre = 5.25 acres. 

10. Length of pavement area: 4949 feet. 

Width of pavement area: Variable feet. 
L x W = Variable Ft² ÷ 43,560 Ft²/Acre = 4.10 acres. 
Pavement area Variable acres ÷ R.O.W. area Variable acres x 100 = 78.1% impervious cover. 

11.  A rest stop will be included in this project. 

 A rest stop will not be included in this project. 



3 of 5 
TCEQ-0584 (Rev. 02-11-15) 
 

12.  Maintenance and repair of existing roadways that do not require approval from the 
TCEQ Executive Director. Modifications to existing roadways such as widening 
roads/adding shoulders totaling more than one-half (1/2) the width of one (1) existing 
lane require prior approval from the TCEQ. 

Stormwater to be generated by the Proposed Project 

13.  Attachment B - Volume and Character of Stormwater.  A detailed description of the 
volume (quantity) and character (quality) of the stormwater runoff which is expected to 
occur from the proposed project is attached.  The estimates of stormwater runoff 
quality and quantity are based on the area and type of impervious cover.  Include the 
runoff coefficient of the site for both pre-construction and post-construction conditions. 

Wastewater to be generated by the Proposed Project 

14. The character and volume of wastewater is shown below: 

     % Domestic  
     % Industrial  
     % Commingled  

 Gallons/day 
     Gallons/day 
     Gallons/day 

TOTAL gallons/day       

15. Wastewater will be disposed of by:  

 On-Site Sewage Facility (OSSF/Septic Tank): 

 Attachment C - Suitability Letter from Authorized Agent. An on-site sewage facility 
will be used to treat and dispose of the wastewater from this site.  The appropriate 
licensing authority's (authorized agent) written approval is attached.  It states that 
the land is suitable for the use of private sewage facilities and will meet or exceed 
the requirements for on-site sewage facilities as specified under 30 TAC Chapter 285 
relating to On-site Sewage Facilities. 

 Each lot in this project/development is at least one (1) acre (43,560 square feet) in 
size.  The system will be designed by a licensed professional engineer or registered 
sanitarian and installed by a licensed installer in compliance with 30 TAC Chapter 
285. 

 Sewage Collection System (Sewer Lines): 

 Private service laterals from the wastewater generating facilities will be connected 
to an existing SCS. 

 Private service laterals from the wastewater generating facilities will be connected 
to a proposed SCS. 

 The SCS was previously submitted on     . 
 The SCS was submitted with this application. 
 The SCS will be submitted at a later date. The owner is aware that the SCS may not 
be installed prior to Executive Director approval. 
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 The sewage collection system will convey the wastewater to the Steven M. Clouse 
Water Recycling Center (name) Treatment Plant.  The treatment facility is:  

 Existing. 
 Proposed. 

16.  All private service laterals will be inspected as required in 30 TAC §213.5. 

Site Plan Requirements 

Items 17 – 28 must be included on the Site Plan. 

17.  The Site Plan must have a minimum scale of 1" = 400'. 

Site Plan Scale: 1" = 300'. 

18. 100-year floodplain boundaries: 

 Some part(s) of the project site is located within the 100-year floodplain.  The floodplain 
is shown and labeled. 

 No part of the project site is located within the 100-year floodplain. 
The 100-year floodplain boundaries are based on the following specific (including date of 
material) sources(s): FEMA DFIRM (Digital Flood Insurance Rate Map for Bexar County, 
Texas and Incorporated areas) Map Number 48029C0235G, dated September 29, 2010. 

19.  The layout of the development is shown with existing and finished contours at 
appropriate, but not greater than ten-foot contour intervals.  Lots, recreation centers, 
buildings, roads, open space, etc. are shown on the plan. 

 The layout of the development is shown with existing contours at appropriate, but not 
greater than ten-foot intervals.  Finished topographic contours will not differ from the 
existing topographic configuration and are not shown. Lots, recreation centers, 
buildings, roads, open space, etc. are shown on the site plan.   

20. All known wells (oil, water, unplugged, capped and/or abandoned, test holes, etc.): 

 There are 0 (#) 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 §76. 

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

21. Geologic or manmade features which are on the site: 

 All sensitive geologic or manmade features identified in the Geologic Assessment are 
shown and labeled. 

 No sensitive geologic or manmade features were identified in the Geologic 
Assessment. 
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 Attachment D - Exception to the Required Geologic Assessment.  A request and 
justification for an exception to a portion of the Geologic Assessment is attached. 

22.  The drainage patterns and approximate slopes anticipated after major grading activities.  

23.  Areas of soil disturbance and areas which will not be disturbed. 

24.  Locations of major structural and nonstructural controls.   These are the temporary and 
permanent best management practices. 

25.  Locations where soil stabilization practices are expected to occur. 

26.  Surface waters (including wetlands). 

 N/A 

27.  Locations where stormwater discharges to surface water or sensitive features are to 
occur. 

 There will be no discharges to surface water or sensitive features. 

28.  Legal boundaries of the site are shown. 

Administrative Information 

29.  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. 

30.  Any modification of this WPAP will require Executive Director approval, prior to 
construction, and may require submission of a revised application, with appropriate 
fees. 
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ATTACHMENT A  
Water Pollution Abatement Plan Application 1 

Attachment A – Factors Affecting Surface Water Quality 
 
Potential sources of pollution that may reasonably be expected to affect the quality of storm water 
discharges from the site during construction include: 

 Soil erosion due to the clearing of the site; 
 Oil, grease, fuel and hydraulic fluid contamination from construction equipment and vehicle 

drippings; 
 Hydrocarbons from asphalt paving operations; 
 Miscellaneous trash and litter from construction workers and material wrappings; 
 Concrete truck washout. 
 Potential overflow/spills from portable toilets 

 
Potential sources of pollution that may reasonably be expected to affect the quality of storm water 
discharges from the site after development include: 

 Oil, grease, fuel and hydraulic fluid contamination from vehicle drippings; 
 Dirt and dust which may fall off vehicles; and 
 Miscellaneous trash and litter. 
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ATTACHMENT B  
Water Pollution Abatement Plan Application Form (TCEQ-0584) 1 

Attachment B – Volume and Character of Stormwater 
 
Stormwater runoff will increase as a result of this development. For a 25-year storm event the overall 
project will generate approximately 96.4 cfs. The runoff coefficient (C) for the site changes from 
approximately 0.72 before development to 0.97 after development. C-Values are based on the Rational 
Method using runoff coefficients per the City of San Antonio Storm Water Design Criteria Manual, Table 
5.5.3A.  



ORGANIZED SEWAGE 
COLLECTION SYSTEM PLAN 

(TCEQ-0582) 
  



1 of 10 
TCEQ-0582 (Rev. 02-11-15) 

Organized Sewage Collection System 

Application 
Texas Commission on Environmental Quality 

For Regulated Activities on the Edwards Aquifer Recharge Zone and Relating to 30 TAC 
§213.5(c), 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. 

Regulated Entity Name: 440 Quarry Improvments 

1.  Attachment A – SCS Engineering Design Report.  This Engineering Design Report is 
provided to fulfill the requirements of 30 TAC Chapter 217, including 217.10 of 
Subchapter A, §§217.51 – 217.70 of Subchapter C, and Subchapter D as applicable, and 
is required to be submitted with this SCS Application Form. 

Customer Information 

2. The entity and contact person responsible for providing the required engineering 
certification of testing for this sewage collection system upon completion (including private 
service connections) and every five years thereafter to the appropriate TCEQ region office 
pursuant to 30 TAC §213.5(c) is: 

Contact Person: Lloyd Denton 
Entity: Shavano Quarry Development, Ltd 
Mailing Address: 11 Lynn Batts Lane, Suite 100 
City, State: San Antonio, TX  Zip: 78218 
Telephone: (210) 828-6131  Fax:       
Email Address: laddiedenton@bitterblue.com 
The appropriate regional office must be informed of any changes in this information 
within 30 days of the change. 

3. The engineer responsible for the design of this sewage collection system is: 

Contact Person: Caleb Chance 
Texas Licensed Professional Engineer's Number: 98401 
Entity: Pape-Dawson Engineers, Inc. 
Mailing Address: 2000 NW Loop 410
City, State:San Antonio, Texas Zip: 78213 
Telephone:(210) 375-9000 Fax:(210) 375-9010 
Email Address:cchance@pape-dawson.com 
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Project Information 

4. Anticipated type of development to be served (estimated future population to be served, 
plus adequate allowance for institutional and commercial flows): 

 Residential: Number of single-family lots:         
 Multi-family: Number of residential units:      
 Commercial 
 Industrial  
 Off-site system (not associated with any development) 
 Other:       

5. The character and volume of wastewater is shown below: 

    100% Domestic 
     % Industrial 
     % Commingled 

    324,000    gallons/day 
      gallons/day 
      gallons/day 

Total gallons/day: 324,000 gpd 

6. Existing and anticipated infiltration/inflow is 600 gallons/day.  This will be addressed by: 
adequate sizing of the sewer main. 

7. A Water Pollution Abatement Plan (WPAP) is required for construction of any associated 
commercial, industrial or residential project located on the Recharge Zone. 

 The WPAP application for this development was approved by letter dated      .  A 
copy of the approval letter is attached.  

 The WPAP application for this development was submitted to the TCEQ on concurrently, 
but has not been approved. 

 A WPAP application is required for an associated project, but it has not been submitted. 
 There is no associated project requiring a WPAP application. 

8. Pipe description: 

Table 1 - Pipe Description 

Pipe 
Diameter(Inches) Linear Feet (1) Pipe Material (2) Specifications (3) 

8" Gravity 135 PVC, SDR 26 
ASTM D3034, ASTM 

D3212 

Dual 6" - Class 200 
DIPS, Pressure Rated  

(160-psi) 2176 
Class 200 DIPS HDPE, 

DR 11 
ASTM D2241, Class 
160, ASTM D3139 

                        

                        

                        

Total Linear Feet: 2,311 
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(1) Linear feet - Include stub-outs and double service connections.  Do not include private 
service laterals. 

(2) Pipe Material - If PVC, state SDR value. 
(3) Specifications - ASTM / ANSI / AWWA specification and class numbers should be included.  

9. The sewage collection system will convey the wastewater to the Steven M. Clouse Water 
Recycling Center (name) Treatment Plant. The treatment facility is: 

 Existing 
 Proposed 

10. All components of this sewage collection system will comply with: 

 The City of San Antonio standard specifications. 
 Other.  Specifications are attached. 

11.  No force main(s) and/or lift station(s) are associated with this sewage collection system. 

 A force main(s) and/or lift station(s) is associated with this sewage collection system and 
the Lift Station/Force Main System Application form (TCEQ-0624) is included with this 
application. 

Alignment 

12.  There are no deviations from uniform grade in this sewage collection system without 
manholes and with open cut construction. 

13.  There are no deviations from straight alignment in this sewage collection system 
without manholes. 

 Attachment B - Justification and Calculations for Deviation in Straight Alignment 
without Manholes. A justification for deviations from straight alignment in this sewage 
collection system without manholes with documentation from pipe manufacturer 
allowing pipe curvature is attached. 

 For curved sewer lines, all curved sewer line notes (TCEQ-0596) are included on the 
construction plans for the wastewater collection system. 

Manholes and Cleanouts 

14.  Manholes or clean-outs exist at the end of each sewer line(s).  These locations are listed 
below: (Please attach additional sheet if necessary) 

Table 2 - Manholes and Cleanouts 

Line Shown on Sheet Station 
Manhole or Clean-

out? 

Gravity Main C5.08 Of C5.08 STA: 1+31.07 M.H. "LS1" 

            Of                   

            Of                   

            Of                   
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Line Shown on Sheet Station 
Manhole or Clean-

out? 

            Of                   

            Of                   

            Of                   

            Of                   

            Of                   

            Of                   

15.  Manholes are installed at all Points of Curvature and Points of Termination of a sewer 
line. 

16.  The maximum spacing between manholes on this project for each pipe diameter is no 
greater than:

Pipe Diameter (inches) 
6 - 15 

16 - 30 
36 - 48 

≥54 

Max. Manhole Spacing (feet) 
500 
800 

1000 
2000 

 Attachment C – Justification for Variance from Maximum Manhole Spacing. The 
maximum spacing between manholes on this project (for each pipe diameter used) is 
greater than listed in the table above.  A justification for any variance from the 
maximum spacing is attached, and must include a letter from the entity which will 
operate and maintain the system stating that it has the capability to maintain lines with 
manhole spacing greater than the allowed spacing. 

17.  All manholes will be monolithic, cast-in-place concrete. 

 The use of pre-cast manholes is requested for this project. The manufacturer's 
specifications and construction drawings, showing the method of sealing the joints, are 
attached. 

Site Plan Requirements 

Items 18 - 25 must be included on the Site Plan. 

18.  The Site Plan must have a minimum scale of 1" = 400'. 

Site Plan Scale: 1" = 50'. 

19.  The Site Plan must include the sewage collection system general layout, including 
manholes with station numbers, and sewer pipe stub outs (if any).  Site plan must be 
overlain by topographic contour lines, using a contour interval of not greater than ten 
feet and showing the area within both the five-year floodplain and the 100-year 
floodplain of any drainage way. 
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20. Lateral stub-outs: 

 The location of all lateral stub-outs are shown and labeled. 
 No lateral stub-outs will be installed during the construction of this sewer collection 
system. 

21. Location of existing and proposed water lines: 

 The entire water distribution system for this project is shown and labeled. 
 If not shown on the Site Plan, a Utility Plan is provided showing the entire water and 
sewer systems. 

 There will be no water lines associated with this project. 

22. 100-year floodplain: 

 After construction is complete, no part of this project will be in or cross a 100-year 
floodplain, either naturally occurring or manmade.  (Do not include streets or concrete-
lined channels constructed above of sewer lines.) 

 After construction is complete, all sections located within the 100-year floodplain will 
have water-tight manholes.  These locations are listed in the table below and are shown 
and labeled on the Site Plan.  (Do not include streets or concrete-lined channels 
constructed above sewer lines.) 

Table 3 - 100-Year Floodplain 

Line Sheet Station 

N/A N/A of N/A N/A to N/A 

            of             to       

            of             to       

            of             to       

23. 5-year floodplain: 

 After construction is complete, no part of this project will be in or cross a 5-year 
floodplain, either naturally occurring or man-made.  (Do not include streets or concrete-
lined channels constructed above sewer lines.) 

 After construction is complete, all sections located within the 5-year floodplain will be 
encased in concrete or capped with concrete.  These locations are listed in the table 
below and are shown and labeled on the Site Plan.  (Do not include streets or concrete-
lined channels constructed above sewer lines.) 

Table 4 - 5-Year Floodplain 

Line Sheet Station 

N/A N/A of N/A N/A to N/A 

            of             to       

            of             to       

            of             to       
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24.  Legal boundaries of the site are shown. 

25.  The final plans and technical specifications are submitted for the TCEQ’s review.  Each 
sheet of the construction plans and specifications are dated, signed, and sealed by the 
Texas Licensed Professional Engineer responsible for the design on each sheet. 

Items 26 - 33 must be included on the Plan and Profile sheets. 

26.  All existing or proposed water line crossings and any parallel water lines within 9 feet of 
sewer lines are listed in the table below.  These lines must have the type of pressure 
rated pipe to be installed shown on the plan and profile sheets.  Any request for a 
variance from the required pressure rated piping at crossings must include a variance 
approval from 30 TAC Chapter 290. 

 There will be no water line crossings. 
 There will be no water lines within 9 feet of proposed sewer lines. 

Table 5 - Water Line Crossings 

Line 
Station or 

Closest Point 
Crossing or 

Parallel 

Horizontal 
Separation 

Distance 

Vertical 
Separation 

Distance 

See attached                         

                              

                              

                              

                              

                              

                              

27. Vented Manholes: 

 No part of this sewer line is within the 100-year floodplain and vented manholes are not 
required by 30 TAC Chapter 217. 

 A portion of this sewer line is within the 100-year floodplain and vented manholes will 
be provided at less than 1500 foot intervals.  These water-tight manholes are listed in 
the table below and labeled on the appropriate profile sheets. 

 A portion of this sewer line is within the 100-year floodplain and an alternative means of 
venting shall be provided at less than 1500 feet intervals.  A description of the 
alternative means is described on the following page. 

 A portion of this sewer line is within the 100-year floodplain; however, there is no 
interval longer than 1500 feet located within.  No vented manholes will be used. 

Table 6 - Vented Manholes 

Line Manhole Station Sheet 

N/A N/A N/A N/A 
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Line Manhole Station Sheet 

                        

                        

                        

                        

                        

28. Drop manholes: 

There are no drop manholes associated with this project. 
 Sewer lines which enter new or existing manholes or "manhole structures" higher than 
24 inches above the manhole invert are listed in the table below and labeled on the 
appropriate profile sheets.  These lines meet the requirements of 30 TAC 
§217.55(l)(2)(H). 

Table 7 - Drop Manholes 

Line Manhole Station Sheet 

N/A                   

                        

                        

                        

                        

                        

29. Sewer line stub-outs (For proposed extensions): 

 The placement and markings of all sewer line stub-outs are shown and labeled. 
 No sewer line stub-outs are to be installed during the construction of this sewage 
collection system. 

30. Lateral stub-outs (For proposed private service connections): 

 The placement and markings of all lateral stub-outs are shown and labeled. 
 No lateral stub-outs are to be installed during the construction of this sewage collection 
system. 

31. Minimum flow velocity (From Appendix A) 

 Assuming pipes are flowing full; all slopes are designed to produce flows equal to or 
greater than 2.0 feet per second for this system/line. 

32. Maximum flow velocity/slopes (From Appendix A) 

 Assuming pipes are flowing full, all slopes are designed to produce maximum flows of 
less than or equal to 10 feet per second for this system/line. 
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 Attachment D – Calculations for Slopes for Flows Greater Than 10.0 Feet per Second.  
Assuming pipes are flowing full, some slopes produce flows which are greater than 10 
feet per second.  These locations are listed in the table below. Calculations are attached. 

 

Table 8 - Flows Greater Than 10 Feet per Second 

Line Profile Sheet Station to Station FPS % Slope 
Erosion/Shock 

Protection 

N/A N/A N/A N/A N/A N/A 

                                    

                                    

33. Assuming pipes are flowing full, where flows are ≥ 10 feet per second, the provisions noted 
below have been made to protect against pipe displacement by erosion and/or shock under  
30 TAC §217.53(l)(2)(B). 

 Concrete encasement shown on appropriate Plan and Profile sheets for the locations 
listed in the table above. 

 Steel-reinforced, anchored concrete baffles/retards placed every 50 feet shown on 
appropriate Plan and Profile sheets for the locations listed in the table above. 

 N/A 

Administrative Information 

34.  The final plans and technical specifications are submitted for TCEQ review.  Each sheet 
of the construction plans and specifications are dated, signed, and sealed by the Texas 
Licensed Professional Engineer responsible for the design on each sheet. 

35.  Standard details are shown on the detail sheets, which are dated, signed, and sealed by 
the Texas Licensed Professional Engineer, as listed in the table below: 

Table 9 - Standard Details 

Standard Details Shown on Sheet 

Lateral stub-out marking [Required] N/A of N/A 

Manhole, showing inverts comply with 30 TAC §217.55(l)(2) [Required] H of C5.04 

Alternate method of joining lateral to existing SCS line for potential 
future connections [Required] 

N/A of N/A 

Typical trench cross-sections [Required] I of C5.02 

Bolted manholes [Required] H of C5.10 

Sewer Service lateral standard details [Required] N/A of N/A 

Clean-out at end of line [Required, if used] N/A of N/A 

Baffles or concrete encasement for shock/erosion protection [Required, 
if flow velocity of any section of pipe >10 fps] 

N/A of N/A 
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 ______________________________________ 

Appendix A-Flow Velocity Table 

Flow Velocity (Flowing Full) All gravity sewer lines on the Edwards Aquifer Recharge Zone shall 
be designed and constructed with hydraulic slopes sufficient to give a velocity when flowing full 
of not less than 2.0 feet per second, and not greater than 10 feet per second.  The grades 
shown in the following table are based on Manning's formula and an n factor of 0.013 and shall 
be the minimum and maximum acceptable slopes unless provisions are made otherwise. 

Table 10 - Slope Velocity 

Pipe Diameter(Inches) 
% Slope required for 

minimum flow velocity of 2.0 
fps 

% Slope which produces flow 
velocity of 10.0 fps 

6 0.50 12.35 

8 0.33 8.40 

10 0.25 6.23 

12 0.20 4.88 

15 0.15 3.62 

18 0.11 2.83 

21 0.09 2.30 

24 0.08 1.93 

27 0.06 1.65 

30 0.055 1.43 

33 0.05 1.26 

36 0.045 1.12 

39 0.04 1.01 

>39 * * 

*For lines larger than 39 inches in diameter, the slope may be determined by Manning's formula 
(as shown below) to maintain a minimum velocity greater than 2.0 feet per second when 
flowing full and a maximum velocity less than 10 feet per second when flowing full. 
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Figure 1 - Manning's Formula 

 

 

 

Where:  

v =  velocity (ft/sec)  
n =  Manning's roughness coefficient 
(0.013) 
Rh =  hydraulic radius (ft)  
S =  slope (ft/ft) 



440 QUARRY IMPROVEMENTS 
Engineering Design Report – 8” Gravity Main 

April 2024 





440 QUARRY IMPROVEMENTS 

Engineering Design Report 

8” PVC SDR 26  
 

\\pape-dawson.com\sat-pd\129\34\00\Word\Reports\WPAP-SCS\SCS\EDR - 8 IN GRAVITY MAIN.docx TOC-1 

TABLE OF CONTENTS 

INTRODUCTION ............................................................................................................................................. 2 

PROJECT INFORMATION ............................................................................................................................... 2 

GRAVITY SANITARY SEWER PIPING: FLOW & CAPACITY ANALYSIS............................................................... 3 

Odor Control .................................................................................................................................... 3 

Flow Calculation ............................................................................................................................... 3 

Capacity Calculation ......................................................................................................................... 4 

Conclusion ........................................................................................................................................ 5 

GENERAL STRUCTURAL COMPONENTS......................................................................................................... 5 

Project Materials (Bedding): ............................................................................................................ 6 

Project Materials (Manholes): ......................................................................................................... 6 

Project Materials (Manhole Covers): ............................................................................................... 7 

Minimum and Maximum Slopes ...................................................................................................... 7 

Backfill .............................................................................................................................................. 7 

Trenching ......................................................................................................................................... 7 

Minimum and Maximum Trench Width .......................................................................................... 8 

Corrosion Prevention ....................................................................................................................... 8 

Manholes (General) ......................................................................................................................... 8 

Manholes (Inverts) ........................................................................................................................... 9 

Manholes (Ventilation) .................................................................................................................... 9 

FLEXIBLE PIPE COMPUTATIONS .................................................................................................................... 9 

Live Load Calculations ...................................................................................................................... 9 

Buckling Pressure Calculations ...................................................................................................... 10 

Allowable Buckling Pressure: ......................................................................................................... 10 

Pressure Under Installed Conditions ............................................................................................. 11 

Wall Crushing Calculations ............................................................................................................. 12 

Installation Temperature Effects ................................................................................................... 13 

Strain .............................................................................................................................................. 13 

Modulus of Soil Reaction ............................................................................................................... 13 



440 QUARRY IMPROVEMENTS 

Engineering Design Report 

8” PVC SDR 26 
 

\\pape-dawson.com\sat-pd\129\34\00\Word\Reports\WPAP-SCS\SCS\EDR - 8 IN GRAVITY MAIN.docx 1 

Zeta Calculation ............................................................................................................................. 14 

Pipe Stiffness .................................................................................................................................. 15 

Deflection ....................................................................................................................................... 15 

 



440 QUARRY IMPROVEMENTS 

Engineering Design Report 

8” PVC SDR 26  
 

\\pape-dawson.com\sat-pd\129\34\00\Word\Reports\WPAP-SCS\SCS\EDR - 8 IN GRAVITY MAIN.docx 2 

INTRODUCTION 

This Engineering Design Report has been prepared to comply with the Texas Commission on 

Environmental Quality’s Design Criteria for Domestic Wastewater Systems (30 TAC 217), and regulations 

over the Edwards Aquifer Recharge Zone (30 TAC 213). Please note, throughout this application, the more 

stringent of SAWS, COSA or TCEQ regulations shall apply. 

 

PROJECT INFORMATION 

440 Quarry Improvements Water Pollution Abatement Plan proposes the construction of a public and 

private street, utilities, public and private drainage, and batch detention basin on approximately 38.69 

acres. This acreage includes the project drainage areas and the fifty-foot (50’) sewer envelope. The project 

site is located within the San Antonio city limits, approximately 0.3-mile northeast of NW Military Hwy 

and Shavano Ranch Road. The project site is entirely over the Edwards Aquifer Recharge Zone. No 

naturally occurring sensitive features were identified in the Geologic Assessment. 

 

440 Quarry Improvements Sewage Collection System (SCS) Application proposes the construction of a 

total of 135 LF of 8-inch (8”) PVC, SDR 26 gravity sewer main. Regulated activities proposed include 

excavation, construction of sewer mains, backfill and compaction.  Approximately 0.80 acres 27.08-acre 

overall project site may be disturbed for this SCS installation.  

 

The contributing acreage for inflow and infiltration is 174 acres. The proposed development will generate 

approximately 79,200 gallons per day (average flow) of additional domestic wastewater based on the 

assumption of 200 EDUs for the 396 EDUs.  Potable water services are also provided by San Antonio Water 

Systems (SAWS). Wastewater treatment and disposal for the area will be provided by the existing Steven 

M. Clouse Water Recycling Center (WRC) operated by SAWS. Refer to included EDR and SCS application 

for additional details. Please refer to Sheet C2.00 of the attached sewer plans, which shows the proposed 

service area and its topographic features. This system is designed to have a minimum structural life of 50 

years. Safety considerations are the responsibility of the contractor. 
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GRAVITY SANITARY SEWER PIPING: FLOW & CAPACITY ANALYSIS 

Basis for average flow used for design of collection system (check one or more): 

 Per Capita Contributions:       

 Service Connections:        

 Land Area and Use:        

 Fixture Analysis:    

 

Odor Control 

Odor Control is not necessary on this project as it is a gravity line and there will be no conditions where 

sewage is standing and will become septic. 

 

Flow Calculation 

Peaking Factor used for design: 2.5  

Peaking Factor is based on: SAWS Specifications for peak dry weather flow (from SAWS USR 11.3.1) 

 

Total EDUs = 396 * 

* The total number of EDUs includes flow from both currently proposed as well as previously approved 

Line “A” construction, as based on SAWS criteria for this Unit. 

 

1 EDU = 200 gallons per day (average sewage flow) 

 = 500 gallons per day (peak flow) 

 

Infiltration = 600 gallons per acre served 

Avg. Flow =   396 EDUs x (200 gpd/EDU) + [(600 gpd/acre) x 174 acres] = 183,600 gpd =  127.5 gpm 

Peak Flow =  396 EDUs x (500 gpd/EDU) + [(600 gpd/acre) x 174 acres] = 302,400 gpd =  210 gpm 

Please note that capacities are determined using Manning's equation for pipes flowing full with an "n" 

value of 0.013.  A reference for Manning’s Equation can be found in “The Uni-Bell Handbook of PVC Pipe: 

Design and Construction”. 
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Capacity Calculation 

Characteristics of 8" ASTM 2241, Class 160, SDR 26, PVC Sewer Pipe: 

Nominal Size = 8" 

Outer Diameter (Do) = 8.625" 

Minimum Wall Thickness (t) = 0.332" 

Inner Diameter (Di) = 7.961" 

 

Manning’s Equation: 

Q = (k/n)(A)(R2/3)(S1/2) 

v = Q/A 

 

Where: 

Q = Discharge (cfs) 

k = Constant [(1.49 ft1/3)/sec.] 

n = Manning’s roughness coefficient (unitless) 

A = Flow area (ft2) 

R = Hydraulic Radius (ft) 

   = A/P = Cross sectional area of flow (ft2)/Wetted perimeter (ft.) 

S = Slope (ft/ft) 

v = Velocity of flow (ft/s) 

n = 0.013 [as required by 30 TAC 213.53 A(i)] 

 

Calculations for 8" ASTM 2241, Class 160, SDR 26, PVC Sewer Pipe: 

A = π(Di
2)/4=π(7.961 in)2/4=49.76 in2=0.35 ft2 

P = π(Di)=π(7.961 in)=25.01 in=2.08 ft 

R = A/P = 0.35 ft2/2.08 ft.=0.17 ft 

S = 0.004 

Q = [(1.49 ft1/3/sec)/0.013](0.35 ft2)(0.17 ft)2/3(0.004)1/2 

Q = 0.78 cfs = 350 gpm =Qfull 
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v = 0.78 cfs/0.35 ft2=2.23 ft/s 

Qmax = 0.78 cfs (0.90)(7.48 gallons/1 cf)(60 sec/1 min.)=315 gpm 

 

 

Conclusion 

The proposed 8" pipe with a minimum slope of 0.40% has sufficient capacity to convey the projected 

average and peak flows. 

 

GENERAL STRUCTURAL COMPONENTS 

Project Materials (Pipe and Joints): 

Nominal Pipe 

Diameter (in) 
Linear Feet Pipe Material 

National Standard 

Specification for Pipe 

Material 

National Standard for 

Pipe Joints 

8 135.03 PVC SDR 26 ASTM 2241, Class 160 ASTM D3139 

 

Note: Section 217.53 (j)(4) requires a minimum pipe diameter of 6 inches for all gravity sanitary sewer 

collection system piping.   

 

Watertight, size on size resilient connectors conforming to ASTM C-923 have been specified for connecting 

pipe to manholes. See SAWS Standard Specification for Construction Detail DD-852-01. 

Where a collection system parallels a water supply pipe and a nine-foot separation distance cannot be 

achieved, Section 217.53 (d)(3)(A)(i) requires a collection system pipe be constructed of cast iron, ductile 

iron, or PVC meeting ASTM specifications with at least a 150 pounds per square inch (psi) rating for both 

the pipe and joints. The proposed project will comply with these requirements. 

Nominal 

Main Size 

(in) 

Outer 

Diameter 

(in) 

Minimum 

Slope (%) 
Area (ft2) 

Hydraulic 

Radius (A/P) 

ft 

R2/3 S1/2 
Q-Full 

(cfs) 

Max Pipe 

(%) 

Velocity 

(ft/s) 

Q-Max 

(gpm) 

8 8.625 0.40 0.35 0.17 0.31 0.063 0.78 90 2.23 315 
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Where a collection system pipe crosses a water supply line and a nine-foot separation distance cannot be 

achieved, Section 217.53(d)(3)(B)(i) requires the collection system pipe be constructed of cast iron, ductile 

iron, or PVC with a minimum pressure rating of 150 psi.  The proposed project will comply with this 

requirement and that of 217.53(d)(3)(B)(iii).   

 

Project Materials (Bedding): 

The specified bedding will comply with ASTM D2321-11 Class I, II or III for materials and densification.  A 

minimum of 6 inches of bedding is required for all pipe.   

 

Pipe Diameter (in) Pipe Material Bedding Class 

8 PVC Class I & Class III 

 

The selection of bedding class is based on SAWS detail DD-804-01 for sanitary sewer pipe laid in a trench. 

Initial backfill for the pipe sizes shown above will be Class I. Secondary backfill will be Class III. See Table 2 

of ASTM D2321-11 “Soil Classes” in Appendix A of this subsection. 

 

Project Materials (Manholes): 

Section 217.55 (f) prohibits the use of bricks to adjust a manhole cover to grade or construct a manhole. 

The proposed project will comply with this requirement. 

 

The inside diameter of a manhole must be no less than 48 inches. 

 

Section 217.55 (n) requires watertight, size-on-size resilient connectors that allow for differential 

settlement and must conform to American Society for Testing and Materials C-923. The proposed project 

complies with this requirement. 

 

Under 30 TAC 213.5(C)(3)(A), all manholes over the Recharge Zone must be watertight, with watertight 

rings and covers.  The proposed project complies with this requirement. 
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The materials specified for manhole construction are precast concrete.  

 

Project Materials (Manhole Covers): 

Manhole covers must be constructed of impervious materials.  If personnel entry is required, a minimum 

30-inch diameter clear opening must be provided.  Inclusion of steps in a manhole is prohibited. If a 

manhole must be located within a 100-year flood plain, then a means of preventing inflow is required.  A 

manhole cover that is located in a roadway must meet or exceed the American Association of State 

Highways and Transportation Officials Standard M-306 for load bearing. 

 

Under 30 TAC 213.5 (c)(3)(A), all manholes over the Edwards Aquifer Recharge Zone must be watertight, 

with watertight rings and covers. This proposed project complies with this requirement. 

 

Minimum and Maximum Slopes 

Note: All pipes are designed with a slope that will provide a velocity of at least 2 ft/s flowing full, as 

calculated using Manning's equation with an "n" value of 0.013.  Additionally, the collection 

system is designed to ensure that, with pipes flowing full, the velocities will be less than 10 feet 

per second.   

 

The following are the minimum and maximum slopes for each pipe diameter: 

Pipe Diameter:   8" (PVC)      Min. Slope:  0.40%   Max. Slope:  0.40% 

 

Backfill 

Note: The backfill will be free of stones greater than 6 inches in diameter and free of organic or any 

other unstable material.  See SAWS Item No. 804 for additional specifications. 

 

Trenching 

Note: The trench width will be minimized while still allowing adequate width for proper compaction of 

backfill, and while still ensuring that at least 6 inches of backfill exists below and on each side of 

the pipe. The trench walls will be vertical to at least one foot above the pipe. 
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Trenching will occur over the Recharge Zone and will comply with 30 TAC 213.5. 

 

Minimum and Maximum Trench Width 

Based on SAWS Standard Drawing DD-804-01 and 30 TAC 217.54: 

 

Pipe Diameter: 8" (160 psi) Min. Trench Width: 23" Max. Trench Width: 35" 

 

These trench widths account for the bell diameter. 

 

Corrosion Prevention 

Proposed collection system components (pipes, manholes, etc.) will not be susceptible to deterioration 

through the corrosive effects of an anaerobic sewage environment. The interior of the manholes, 

however, are to be coated with a SAWS approved sewer structural coating per SAWS April 2014 Standard 

Specifications (Item No. 852, Section 852.3, Item 5). Epoxy coating specifically approved. The epoxy 

coating on the interior walls of the manhole provide interior corrosion protection. 

 

Manholes (General) 

Note: Manholes are provided at all changes in size, grade or alignment of pipe, at the intersection of all 

pipes and at the end of all lines that may be extended at a future date.  A clean-out with watertight 

plugs may be installed instead of a manhole if no extensions are anticipated.  Clean outs must 

pass all testing requirements outlined for gravity collection pipes. 

 

The project complies with the maximum manhole spacing allowed by the TCEQ: 

 

Pipe Diameter (in) Max. Manhole Spacing (ft) 

6 - 15 500 

18 - 30 800 

36 - 48 1000 
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54 or larger 2000 

 

Manhole Spacing: 

Pipe Diameter:        8"  Max. Spacing: 103.96 LF 

 

See SAWS Standard Specification in Appendix B for additional manhole specifications. 

 

Manholes (Inverts) 

The bottom of a manhole must contain a U-shaped channel, which is a smooth continuation of the inlet, 

and outlet pipes.  The bench above the channel must be sloped a minimum of 0.5 inches per foot. See 

SAWS detail DD-852-01, which complies with these requirements. Note, a manhole connected to a pipe 

less than 15 inches in diameter must have a channel depth equal to at least half the largest pipe’s 

diameter. 

 

Manholes (Ventilation) 

Vented manholes are proposed for this SCS. Manholes are proposed to be vented to minimize inflow at 

intervals no more than 1,500-feet.  Please see SAWS Detail DD-852-02 when proposed. 

 

FLEXIBLE PIPE COMPUTATIONS 

Please note, all flexible pipe computations are based on engineering principles and practices for the design 

of buried PVC pipe systems.  Equations used can be found in “The Uni-Bell PVC Pipe Association Handbook 

of PVC Pipe: Design and Construction”.  Please note, the equations used may be in a different format than 

shown in the Uni-Bell Handbook. Throughout this application “160 psi” pipe refers to the pressure rating 

of the ASTM 2241, Class 160, SDR 26 pipe used throughout the SCS. 

Live Load Calculations 

Minimum burial depth without concrete encasement is eight (8) feet. Based on Table 6-6 Live Loads on 

PVC pipe (from Uni-Bell Handbook for PVC) for this sewer line would be 0.69 psi. 
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Buckling Pressure Calculations 

This area of the Edwards Aquifer is unsaturated; consequently, there are no anticipated areas where 

sewer pipe will be placed below the water table. The value of hw=0 as there will be no height or time 

period of perched water or groundwater above the pipe crowns of the proposed sewer line. 

 

The value of H for use in these calculations is twenty (20) feet as it exceeds the maximum burial depth for 

this line. The value of γs equals 143 pcf is a conservative value based on a dry unit weight of 135 pcf and a 

moisture content of 6%.  This value is conservative as it corresponds to saturated unit weights of 

commonly used backfill materials.  Please see information from Raba-Kistner provided in Appendix C. 

 

Allowable Buckling Pressure: 

 
2 3

bwa
)DI/*(E*E*B*R*32*0.4=q ′

 Equation 1 

psi)16026,SDRPVCpsi(8" 45.96)0.003/8.29*0400(400,00*0.49*1*32*0.4q 2 3

a ==  

 

 
/h)h(*0.33-1=R ww  Equation 2 

 1(0/240)*0.33-1=Rw =  

 e*4+1

1
=B

-0.065H
′

 Equation 3 

 0.49
e*4+1

1
=B

0.065(20)-
=′  

 

 inch)/linearinches(*/12)t(=I 43  Equation 4 

 NR)26,SDRPVC,(8"0.003in/12)0.323(=I 33 =  

psi)16026,SDRPVC,(8"0.003in/12)0.332(=I 33 =  

 tDD o −=  Equation 5 

 NR)26,SDRPVC,inches(8" 8.08inches0.323inches8.40D =−=  
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psi)16026,SDRPVC,inches(8" 8.29inches0.332inches8.625D =−=  

 

Where: 

qa  = Allowable buckling pressure, pounds per square inch (psi) 

h = Height of soil surface above top of pipe in inches (in) 

hw = Height of water surface above top of pipe in inches (in) (groundwater elevation) 

Rw  = Water buoyancy factor.  If hw = 0, Rw = 1.  If 0 ≤ hw ≤ h (groundwater elevation is between 

the top of the pipe and the ground surface), calculate Rw with Equation 2 

H  =  Depth of burial in feet (ft) from ground surface to crown of pipe. 

B' =  Empirical coefficient of elastic support 

Eb = Modulus of soil reaction for the bedding material (psi) 

E  =  Modulus of elasticity of the pipe material (psi) 

I = Moment of inertia of the pipe wall cross section per linear inch of pipe, inch4/linear inch = 

inch3.  For solid wall pipe, “I” can be calculated with Equation 4 

t = Pipe structural wall thickness (in) 

D  =  Mean pipe diameter (in) 

Do = Pipe outer diameter (in) 

 

Pressure Under Installed Conditions 

 
L+/D)W(*R+h*=q lcwwwp γ

 Equation 6 

NR)26,SDRPVC,(8"psi21.340.6908)(166.89/8.*10*0.0361=q p
=++  

psi)16026,SDRPVC,(8"psi21.340.6929)(171.24/8.*10*0.0361=q p
=++  

  

Where: 

qp = Pressure applied to pipe under installed conditions (psi) 

γw = 0.0361 pounds per cubic inch (pci), specific weight of water 

Wc = Vertical soil load on the pipe per unit length in pounds per linear inch (lb/in) 

Ll = Live load (lbs)  
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t)/144+(D*H*=W sc γ

 Equation 7 

 NR)26,SDRPVC,(8"lb/in 166.890.323)/144+(8.08*20*143=W c =  

psi)16026,SDRPVC,(8"lb/in171.240.332)/144+(8.29*20*143=W c =  

  

γs = Specific weight of soil in pounds per cubic foot (pcf) 

D = Mean pipe diameter (in) 

 

Pipe Diameter: 8"  (160 psi) Pipe Material: PVC, SDR 26 qa: 45.96 qp: 21.34 

 

Since qa ≥ qp, the specific pipe is acceptable for the proposed installation.   

 

Wall Crushing Calculations 

No portion of the proposed SCS is located in the 5-year floodplain.   

 

)D*γA)/(*P*(24=H osc  (Equation 8) 

( ) ( )ftin12int=A /×            (Equation 9) 

H=�24*4,000*3.984�/�143*8.4� � 318.40�8"PVC,SDR26, 160psi� 

� � 0.332�
�� � 12�
�/��� � 3.984 

 

Do  =  outside pipe diameter, in. 

Pc   = compressive stress or hydrostatic design basis (HDB).  For typical PVC pipe assume 4,000 

psi.  For any other pipe material, the HDB must be supplied by the pipe manufacturer. 

A = surface area of the pipe wall, in.2/ft [conversion factor of 12 applied to change from ft. to 

in.] 

γs = specific weight of soil in pounds per cubic foot (pcf) 

H = Depth of burial in feet (ft) from ground surface to crown of pipe. 

24  = conversions and coefficients 
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Installation Temperature Effects 

Flexible pipe will be installed under favorable ambient conditions, per pipe manufacturer’s specifications. 

 

Tensile Strength 

The information below is from “The Uni-Bell Handbook of PVC Pipe: Design and Construction” Table 2.1 

pages 14-15.  This applies to all PVC SDR-26 pipe. 

 

Pipe Material: PVC SDR 26  Tensile Strength: 7,000   Cell Class (PVC only) 12454  

 

Strain 

The conditions of this installation are such that strain-related failure will not be a problem.  Strain is 

generally not a performance-limiting factor for buried PVC pipe or a design-limiting criterion for PVC pipes 

according to the Uni-Bell Handbook of PVC Pipe (Chapter VII, Pages 255 and 257).  As pipe deflection will 

be below 5%, strain-related failure is not anticipated. 

 

Modulus of Soil Reaction  

The modulus of soil reaction for the bedding material, Eb, is 400 psi.  

This value was determined using the “Table 1: Soil Classification Chart” and “Table 2: Soil Classes” from 

ASTM D2321-11 and “Average Values of Modulus of Soil Reaction, E” Table 7.3 from “The Uni-Bell 

Handbook of PVC Pipe: Design and Construction” attached in Appendix A of this subsection.  Based on 

SAWS detail DD-804-01, Class III material was chosen.  As the secondary backfill (Class III) has a lower 

Modulus of Soil Reaction than initial backfill (Class I), its value was used in the calculations that follow.  

Class III on Table 2 corresponds to coarse-grained soils with fines (GM, GC, SM or SC) and sandy or gravelly 

fine-grained soils (CL or ML).  On Table 7.3, coarse-grained soils with fines at a slight compaction have an 

E' equal to 400 psi. 

The modulus of soil reaction for the in-situ soil, E'n, is 3,000 psi 
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This value was determined using the “Table 1: Soil Classification Chart” and “Table 2: Soil Classes” from 

ASTM D 2321-11 and “Average Values of Modulus of Soil Reaction, E” Table 7.3 from “The Uni-Bell 

Handbook of PVC Pipe: Design and Construction” attached in Appendix A of this subsection.  Based on 

SAWS detail DD-804-01, Class I material was chosen, which includes crushed rock as shown on Table 2.  

Compacted crushed rock on Table 7.3 has an E' equal to 3,000 psi. Values in Table 7.3 are based on 

empirical data and derived from laboratory and field tests for buried pipe. 

 

Bedding to in-situ soil modulus of soil reaction ratio = Eb/E'n = 400 psi/3,000 psi = 0.13 

 

Zeta Calculation 

Where native soil is significantly weaker than bedding material, or where predicted deflection approaches 

5%, the effect of native soil must be quantified using Leonhardt's Zeta factor.  If the ration of bedding 

modulus to soil modulus is not equal to 1.0, a zeta factor must be calculated by using the equations below, 

where zeta is a factor, which corrects for the effect of in-situ soil on pipe stability (Uni-Bell Handbook of 

Pipe, page 267).  To calculate zeta, directly use the formulas below.  The calculations that are done to 

determine the zeta factors for the different pipe diameters must be included with this submittal. 

 

)E/E(f)*-(1.44+f

1.44
=zeta

nb ′  (Equation 9)  

  NR)26,SDRPVC(8"1.15
0.13*1.22)-(1.44+1.22

1.44
=zeta =  

psi)16026,SDRPVC(8"1.15
0.13*1.22)-(1.44+1.22

1.44
=zeta =  

)1-db/(*0.444+1.154

-1db/
=f

a

a

 (Equation 10) 

NR)26,SDRPVC,(8" 1.22
)1-34/8.40(*0.444+1.154

1-4034/8.
=f =  

psi)16026,SDRPVC,(8" 1.22
)1-35/8.625(*0.444+1.154

-135/8.625
=f =
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Where: 

f = Pipe/trench width coefficient 

b = Trench width (in) 

da = Pipe diameter (in) 

Eb = Modulus of soil reaction for the bedding material (psi) 

E′n = Modulus of soil reaction for the in-situ soil (psi) 

 

Pipe Diameter: 8” (160 psi)   Trench Width:  35"  Zeta: 1.15  

 

Pipe Stiffness 

Ps is based on National Reference Standards and manufacturer’s data.  Please see Table 7.1 of the “The 

Uni-Bell Handbook of PVC Pipe: Design and Construction” listing the pipe stiffness of 8" PVC SDR 26 as 115 

psi for E = 400,000 psi. 

 

Pipe Diameter: 8"  Pipe Material: PVC SDR 26    Ps: 115 psi 

 

Deflection 

Maximum allowable deflection in installed lines is 5% (per 30 TAC 217), as determined by the deflection 

analysis and verified by a mandrel test.  It is recommended that the percent of vertical deflection is below 

this range; however, a 7.5% deflection limit (recommended by ASTM D3034) provides a conservative 

factor of safety against structural failure (Handbook of PVC Pipe, page 249). 

 

Note: Per Table 7.2 attached in Appendix A of the SCS Application, K = 0.096 when the bedding angle is 

90 degrees.  A bedding angle of 90 degrees is required as shown on SAWS detail DD-804-01. 

 

 
)**061.0()*149.0(

100*)(*
(%)/

1

bs

p

EzetaP

LLK
=DY

+
+

∆
 (Equation 11) 
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Lift Station/Force Main System 

Application 
Texas Commission on Environmental Quality 

for Regulated Activities On the Edwards Aquifer Recharge Zone and Relating to 30 TAC 
§213.5(c)(3)(B)and(c), 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. 

Regulated Entity Name: 440 Quarry Improvements 

Customer Information 

 (If different than customer information provided on core data form) 

1. The person(s) responsible for providing the engineering certification to the TCEQ pursuant 
to 30 TAC §213.5(f)(2)(C) during construction and 30 TAC §213.5 (c)(3)(D) upon completion 
of construction is: 

Contact Person: Lloyd Denton 
Entity: Shavno Quarry Development, Ltd 
Mailing Address: 11 Lynn Batts Lane, Suite 100
City, State: San Antonio, TX Zip: 78218
Telephone: 210-828-6131 Fax:      
Email Address: laddiedenton@bitterblue.com 

2. The engineer responsible for the design of this lift station and force main: 

Contact Person: Caleb Chance 
Entity: Pape-Dawson Engineers, Inc. 
Mailing Address: 2000 NW Loop 410
City, State: San Antonio, TX Zip: 78213
Telephone: 210-375-9000 Fax:      
Email Address: cchance@pape-dawson.com 
Texas Licensed Professional Engineer's Serial Number: 98401 

Project Information 

3. This project is for the construction or replacement of: 

 Lift Station only. 
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 Lift Station and Force Main system. 
 Lift Station, Force Main, and Gravity system. 

4. The sewage collection system will convey the wastewater to the Steven M. Couse Waste 
Recycling Center (name) Treatment Plant.  The treatment facility is: 

 Existing 
 Proposed 

5. All components of this lift station/force main system will comply with: 

 The City of San Antonio standard specifications. 
 Other.  Specifications are attached. 

Site Plan Requirements 

Items 6-14 must be included on the Site Plan. 

6.  The Site Plan must have a minimum scale of 1" = 400'. 

Site Plan Scale: 1" = 10‘. 

7.  Lift station/force main system layout meets all requirements of 30 TAC Chapter 217. 

8. Geologic or Manmade Features: 

 No geologic or manmade features were identified in the Geologic Assessment. 
 All geologic or manmade features identified in the Geologic Assessment (caves, 
solution openings, sinkholes, fractures, joints, porous zones, etc.) which exist at the 
site of the proposed lift station and along the path(s) or within 50 feet of each side 
of a proposed force main line are shown on the Site Plan and are listed in the table 
below.  Designs used to protect the integrity of the sewer line crossing each feature 
are described and labeled on the attached page.  A detailed design drawing for each 
feature is shown on Plan Sheet       of      . 

 No Geologic Assessment is required for this project. 

Table 1 - Geologic or Manmade Features 

Line Station to Station Type of Feature 

N/A N/A to N/A N/A 

            to             

            to             

            to             

            to             

            to             

            to             

            to             
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9.  Existing topographic contours are shown and labeled.  The contour interval is       
feet.  (Contour interval must not be greater than 5 feet). 

10.  Finished topographic contours are shown and labeled.  The contour interval is       
feet.  (Contour interval must not be greater than 5 feet). 

 Finished topographic contours will not differ from the existing topographic configuration 
and are not shown. 

11. 100-year floodplain boundaries 

 Some part(s) of the project site is located within the 100-year floodplain.  The 
floodplain is shown and labeled. 

 No part of the project site is located within the 100-year floodplain. 

The 100-year floodplain boundaries are based on the following specific (including date of 
material) sources(s):       

12. 5-year floodplain: 

 After construction is complete, no part of this project will be in or cross a 5-year 
floodplain, either naturally occurring or manmade.  (Do not include streets or 
concrete-lined channels constructed above sewer lines.) 

 After construction is complete, all sections of the force main located within the 5-
year floodplain will be encased in concrete or capped with concrete.  These locations 
are listed in the table below and are shown and labeled on the Site Plan.  (Do not 
include streets or concrete-lined channels constructed above sewer lines.) 

Table 2 - 5-Year Floodplain 

Line Sheet Station to Station 

N/A N/A of N/A N/A to N/A 

            of             to       

            of             to       

            of             to       

13. All known wells (oil, water, unplugged, capped and/or abandoned, test holes, etc.): 

If applicable, this must agree with Item No. 15 on the Geologic Assessment Form. 
 There are       (#) 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 plugged. 
 The wells are not in use and will be properly plugged. 
 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. 

14.  Legal boundaries of the site are shown. 
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Plan and Profile Sheets 

The construction drawings and technical specifications will not be considered for review unless 
they are the final plans and technical specifications which will be used by the contractor for 
bidding and construction. 

Items 15 – 18 must be included on the Plan and Profile sheets. 

15.  The equipment installation construction plans must have a minimum scale of 1" = 10'. 

Plan sheet scale: 1" = 10 ‘. 

16.  Locations, descriptions and elevations of all required equipment and piping for the lift 
station and force main are shown and labeled. 

17.  Air Release/Vacuum Valves will be provided at all peaks in elevation of the proposed 
force main.  These locations are listed in the table below and labeled on the appropriate 
plan and profile sheets. 

Table 3 - Air Release/Vacuum Valves 

Line Station Sheet 

                  of       

                  of       

                  of       

                  of       

                  of       

                  of       

 

18.  The final plans and technical specifications are submitted for the TCEQ’s review.  Each 
sheet of the construction plans and specifications are dated, signed, and sealed by the 
Texas Licensed Professional Engineer responsible for the design on each sheet. 

19.  Attachment A - Engineering Design Report.  An engineering design report with the 
following required items is attached: 

 The report is dated, signed, and sealed by a Texas Licensed Professional Engineer. 
 Calculations for sizing system. 
 Pump head calculations, including, but not limited to, system head and pump 
capacity curves, head loss calculations, and minimum and maximum static head C 
values for normal and peak operational conditions. 

 100-year and 25-year flood considerations. 
 Total lift station pumping capacity with the largest pump out of service. 
 Type of pumps, including standby units. 
 Type of pump controllers, including standby air supply for bubbler controllers, as 
applicable. 





ATTACHMENT A 
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SEWER SYSTEM INFORMATION 

Introduction 

The Cornerstone Lift Station #2 and force main is designed to accept and convey sanitary sewer flow(s) 

from the new Cornerstone development. The proposed lift station is located southeast of the proposed 

Cornerstone development; approximately 1.2 miles north of the Loop 1604 and NW Military Highway 

intersection (Exhibit 1).  The property is located within the Camp Bullis 5-Mile Awareness Zone.  The tract 

is located over the Edwards Aquifer Recharge Zone. A total service area of approximately 174 acres will 

be conveyed to the proposed lift station. The lift station will convey sanitary sewer flow to an existing 

downstream manhole and gravity main system. Due to downstream gravity main capacity constraints, the 

maximum peak wet weather flow from the sewershed that will be allowed to be conveyed to the proposed 

lift station is limited to 210 gallons per minute (gpm).  The maximum peak wet weather flow of 210 gpm 

is equivalent to a total of 396 equivalent dwelling units (EDU) generating sanitary sewer flows over the 

previously mentioned sewershed area of 174 acres and using SAWS’ average dry weather design flow of 

200 gallons per day per EDU (GPD/EDU) and 2.5 peaking factor. 

 
The sanitary sewer gravity main design to the proposed Cornerstone #2 lift station will be done by a 

separate project. The proposed lift station will then convey the flows through a proposed dual 6-inch 

HDPE DIPS (DR 11.0) force main system to an existing 8-inch gravity main located south of the Cornerstone 

development, approximately 320 feet north of Shavano Ranch. The downstream gravity main eventually 

discharges into an existing 24-inch sanitary sewer main (SAWS 24” PVC 94-1560).  

 

Proposed Lift Station and Force Main Sewer System 

The intended design for the Cornerstone #2 lift station will be sized to receive flows from the Cornerstone 

development. Flows from the Cornerstone #2 lift station pump and force main will be discharged to an 

existing 8-inch gravity main. The lift station will be a triplex system that includes one (1) lead pump and 

two (2) standby pumps to handle the flows from the Cornerstone development. The pumps were selected 

and requested by SAWS staff.  In addition, the second standby pump that is being provided was requested 

by SAWS due to the anticipated efficiency of the selected pump model. According to the attached pump 

manufacturer’s pump literature, each pump can convey the FIRM pumping capacity.  The proposed 
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Cornerstone #2 Lift Station will be equipped with an emergency power generator, odor control and 

aeration equipment, SCADA communication. 

 
The lift station will convey flow through a dual 6-inch HDPE (DR 11.0 – Class 200) force main system. The 

length of the 6-inch force mains is approximately 2,250 linear feet.  Only one of the two force mains will 

be in operation during pump discharging.  The second force main (considered a back-up force main) is a 

SAWS requirement based on the location of the lift station over the Edwards Aquifer Recharge Zone. Upon 

completion of the project, it will be SAWS’ responsibility to determine which of the two force mains will 

be the primary and which will be the back-up force main. 

 

PUMP STATION AND FORCE MAIN DESIGN CALCULATIONS 

Average Dry Weather Flow 

As mentioned earlier, it is estimated that the peak wet weather flow over the sewershed area (174 Ac.) 

coverts to a total of approximately 396 EDUs will flow to the lift station. For each EDU, the average daily 

flow is 200 gallons per day (gpd) per SAWS 2019 Utility Service Regulation (11.3.1). This yields an average 

daily flow into the lift station of 79,200 gallons (396 EDUs x 200 gpd). Dividing by 1,440 minutes/day gives 

a flow of 55 gallons per minute (gpm). 

 

Peak Dry Weather Flow 

To determine peak flows for the collection system a peaking factor of 2.5 (SAWS Utility Service Regulation, 

Section 11.3.1) is applied to the average daily flow for each phase. This yields a peak flow of 198,000 gpd 

(396 EDU x 200 gpd x 2.5). Dividing by 1,440 minutes/day gives a design peak dry weather flow of 

approximately 138 gpm. 

 

Peak Wet Weather Flow 

As indicated earlier in this report, maximum peak wet weather flow will be limited to 210 gpm. 

 

Minimum Dry Weather Flow 

The minimum dry weather flow is used to determine the maximum detention time in the wet well. The 

formula for computing the minimum dry weather flow (as given in the SAWS Lift Station Design and 
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Construction Guidelines, dated January 2012) is: 

 
MDWF = 0.2 x (0.0144 x ADF).198 x ADF, 

where: 

MDWF = minimum dry weather flow, gpm  

ADF  = average dry weather flow, gpm 

 
Using the above equation and an average dry weather flow of 59 gpm gives a value of approximately 11 

gpm for the minimum dry weather flow. 

 

Minimum Pump Requirements 

According to the 2012 SAWS lift station design guidelines, lift stations with flows 500 gpm or less of peak 

weather flow are required to provide a duplex pump system consisting of one lead pump and one standby 

pump. For a duplex pump system, one pump must be capable of handling the peak wet-weather flow at 

the total dynamic head. 

 
The total dynamic head (TDH) can be described by the following equation: 

 
TDH = Hs + Lf + LM 

where:  

Hs  = static head 

Lf  = loss due to friction in the force main pipe 

LM  = minor loss in the force main pipe 

 
The static head can be described by the following equation: 

 
 Hs = EH - EL  

where: 

EH  = maximum elevation of the proposed force main, feet  

EL1  = low water elevation of the wet well, feet 

 
Per SAWS Lift Station Design & Construction Guidelines dated January 2012, a static head must be 

computed using the lowest water elevation in the wet well which is the "All Pumps Off" Elevation (EL1).  
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Frictional and minor losses are shown in the following paragraphs. The computations for these are for 

only one 6-inch force main under the condition where one pump is operating at a total capacity of 225 

gpm.  

 

The frictional losses (Lf) in the force main pipe can be described by the following equation: 

𝐿𝑓 = L x (
2.313 x Q

C x D2.63
)

1.85
 

where: 

L  = length of force main, feet 

Q  = flow, cubic feet per second (cfs) 

C  = Hazen-Williams factor of the pipe 

D  = diameter of the force main, feet 

 

Per SAWS Lift Station Design & Construction Guidelines dated January 2012, the losses due to friction 

must be computed using a C value of 140.  

 

The minor losses in the force main pipe can be described by the following equation: 

𝐿𝑀 =
Kv2

2g
 

where: 

K  = headloss coefficient for the minor losses 

v  = velocity in the force main  (
𝑄

𝜋(𝐷
2⁄ )

2), feet per second 

g = gravitational constant (32.2 ft2/sec) 

 

See Table 1 below for the K value calculations. 

Table 1. K Value Calculations 

Minor Loss Item K-Value Qty. Total 

Discharge Into Manhole 1.00 1 1.00 

90° Bend 0.70 4 2.80 

45° Bend 0.50 8 4.00 
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Minor Loss Item K-Value Qty. Total 

Gate Valve 2.50 6 15.00 

Check Valve 1.50 1 1.50 

Reducers 0.50 2 1.00 

  K(total) 26.10 

 

Thus, the equation for determining TDH can be written as follows: 

TDH = 𝐸𝐻-E𝐿 + L x (
2.313 x Q

C x D2.63
)

1.85

+
𝐾

2𝑔
 x (

𝑄

𝜋(𝐷
2⁄ )

2)

2

 

Using the C value (C=140), the TDH value will be determined. Table 2 contains the remaining variables 

from the TDH equation and the resulting TDH value. 

 

Table 2. TDH Equation Variables and Values 

Variable Value 

Eh (ft) – Elevation Head 1,054.32 

EL1 (ft) – All Pumps Off Elevation 932.78 

EL2 (ft) – First Pump On Elevation 933.68 

L (ft) – Force Main Length 2,250 

Q (cfs) – Flow 225 

C 140 

D (ft) – Force Main Inner Diameter 0.46 

K 26.10 

TDH (ft) 138.6 

 

The flow (Q) to be used in these equations is determined using pump curves selected for the conditions 

in this lift station. A Q value of 210 gpm (0.5 cfs with one pump operating under incoming peak flow 

conditions) was selected. In addition, the alignment, and bends in the proposed dual 6-inch force main 

between the proposed lift station location and the proposed force main discharge location were used. 
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The design point for the proposed Cornerstone lift station will have a flow of 225 gpm and a total dynamic 

head of 138.6 feet with one pump in service. This discharge rate exceeds the peak wet weather flow of 

210 gpm and is therefore enough to serve the required area.  

 

Exhibit 2 contains pump curves and supporting information for a Xylem Pump, model NP3153 SH3-275 

which was selected by SAWS staff. Exhibit 2 also contains graphs of the system curves and the proposed 

pump curves condition. The pump curve is based on the information supplied by Xylem for the NP 3153 

SH3-275 pump with a 167 mm impeller and a 23-horsepower motor. The intersection of these curves 

indicates the operating point of 225 gpm at 138.6 feet of TDH, with one pump operating. The anticipated 

discharge rate will be approximately 225 gpm at a TDH of approximately 138.6 feet with one pump in 

operation. 

 

Net Positive Suction Head (NPSH) 

NPSH calculations are not critical for submersible pumps. Since the Cornerstone Off-Site lift station will 

use three Flygt Submersible, Non-Clog NP3153 SH3-275 pumps, NPSH calculations are not required. 

 

Force Main Velocity  

The force mains proposed for this project are recommended to be 6-inch DIPS HDPE (DR 11.0) force mains, 

each with a minimum working pressure rating of 200 PSI (DR 11.0). The velocity (v) in the existing PVC 

force main can be described by the following equation: 

 

𝑣 =
𝑄

𝐴
 

where: 

Q  = flow in the force main, cfs 

A = area of the force main [π(D/2)2], square feet 

 

For the proposed 6-inch DIPS HDPE (DR 11.0) force main, the inner diameter is 5.571 inches, and the cross-

sectional area is 0.169 square feet. Converting the design flow of 225 gpm to cfs gives a flow of 0.50 cfs 
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[225 gpm / (7.480519 gallons/cubic foot x 60 seconds / minute)]. This yields a velocity in the force main 

of 2.96 feet per second. 

 

Surge Pressures  

Surge pressures in a force main system are the result of a sudden change in liquid velocity. This can be 

caused by the pump suddenly starting or stopping or a valve in the system being quickly closed. As the 

fluid suddenly starts or stops, a shock wave is created in the force main. The velocity of that wave can be 

described by the following equation: 

Equation 1 

a = 
4660

√1+
kd

Et

 

 where: 

 a = wave velocity, feet per second 

k  = fluid bulk modulus (300,000 psi for water), pounds per square inch 

 d = pipe ID, inches 

E = modulus of elasticity of the pipe (200,000 psi for HDPE pipe), 

pounds per square inch 

t = wall thickness, inches 

 

The maximum pressure surge may be calculated using Equation 2 below: 

Equation 2  

P = 
aV

2.31𝑔
 

where: 

 V = maximum velocity change, feet per second 

 g = gravitational constant (32.2 ft2/sec) 

 P = pressure surge, pounds per square inch 

 

Using a pipe diameter (d) of 5.571 inches and wall thickness (t) of 0.627 inches and solving for wave 

velocity (a) yields: 
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a = 
4660

√1+
(300,000psi)(5.571 in)

(200,000 psi)(0.627 in)

= ±1231.11 ft/sec 

 

Inserting this value into Equation 2 along with a maximum velocity change (V) of 2.96 ft/s (assuming 

instantaneous stoppage of flow) yields: 

 

P = 
(1231.11 ft/sec)(2.96 ft/sec)

(2.31)(32.2)ft/sec
= 48.99 psi 

 

Based on the normal operating pressure (with one pump running) of approximately 59.98 psi (total 

operating head of 138.6 ft x 0.4329 psi/ft), the system may be subjected to a maximum pressure of 

approximately 108.97 psi (59.98 psi system pressure + 48.99 psi surge pressure). The force main is rated 

at 200 psi and therefore will be capable of completely containing the surge pressures within the system.  

(Design Note:  The pressure rating of the proposed force mains was intentionally increased by the design 

engineer from the SAWS minimum requirement of 160 psi pressure rated pipe to the 200 psi rated pipe 

shown in the design in order to develop a slightly higher force main fluid velocity. This design criteria 

modification was acceptable to SAWS staff.) 

 

Storage Requirements  

The required wet well volume (volume between the "First Pump On" Elevation and the "All Pumps Off" 

Elevation) is governed by TCEQ Regulations (30 TAC 217.60(b)(7) Table C.5, December 5, 2015) which 

states that submersible pump cycle time, based on peak flow, for pumps with motors less than 50 

horsepower (hp), must equal or exceed 6 minutes. This rule can be described by the following equation: 

 

Vr = (Q* T)/4 

 

Where Vr is the required volume in gallons, Q is the pump flow in GPM, and T is 6 minutes for submersible 

pumps with a motor less than 50 hp. 

 

Using the design single pump flow of 225 gpm, the required volume in gallons for a six-minute run time 

for the Cornerstone Off-Site lift station wet well is 337.5 gallons. Using an 8-foot diameter wet well gives 
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a necessary depth of approximately 0.9 feet between the "First Pump On" and the "All Pumps Off" 

Elevations.  

 

This lift station is located within the Recharge Zone of the Edwards Aquifer; therefore the proposed 

Cornerstone lift station #2 will be equipped with an emergency generator. According to the 2012 SAWS 

Lift Station Design and Construction Guidelines, a minimum of 1 hour of storage at the average dry 

weather flow must be provided within the wetwell when an onsite emergency generator is provided (the 

storage time increases to two hours when an emergency generator is not provided). Emergency storage 

required within the wet well can be calculated using the following equation: 

 

Vs (gal) = ADWF * 1 hr storage 

Vs (gal) = 3,300 gallons 

 

Using the average daily flow calculated earlier, the one-hour storage volume is calculated to be 3,300 

gallons (59 gpm x 60 min). Using an 8-foot diameter wet well gives a necessary depth of 8.78 feet between 

the “First Pump On” elevation (ELEV 933.68) and two feet below the spill level elevation (ELEV 947.30). 

Therefore, to effectively contain one hour of the average daily flow within the 8-foot diameter wetwell, 

the difference in elevation between the “First Pump On” elevation and two feet below ELEV 948.24 must 

be greater than, or equal to 8.78 feet. The lead pump initiates operation at elevation 933.68. The 

evaluation of available emergency storage depth is shown below:  

 

 Available Storage Depth = (ELEV 947.30’ – 2.0’) – ELEV 933.68’= 11.62 ’ 

 Required 1-hr Storage Depth = 8.78’ 

 

The available storage depth in the wetwell satisfies the 1-hr required storage depth. 

 

Buoyancy Calculations 

The SAWS Lift Station Guidelines (Rule J.2.C.9) require that a buoyancy check be completed for all wet 

wells. It must be shown that the combined weight of the wet well, pumps and concrete slabs is greater 
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than the maximum buoyancy force that the system can encounter. The force of buoyancy (FB) can be 

described by the following equation: 

𝐹𝐵 = 𝑊𝐺𝜋 (
𝐷

2
)

2

𝑑 

where: 

WG  = specific weight of water (approximately 62.4 lbs/ft3) 

D  = diameter of the wet well, feet 

d  = empty depth of the wet well, feet. 

 

The empty depth of the wet well can be determined by subtracting the "All Pumps Off" Elevation from 

the top elevation of the wet well. This will give the maximum possible volume of the empty wet well and 

therefore yields the largest possible buoyancy force that the system could be subject to. See Table 3 below 

for the calculation of the buoyancy force that the lift station could be subject to. 

 

Table 3. Buoyancy Force Calculation 

Item (units) Value 

Specific Weight of Water (lb/ft3) 62.4 

All Pumps Off Elevation (ft) 932.78 

Top of Wet Well Elevation (ft) 957.5 

Wet well Diameter (ft) 8 

Buoyancy Force (lb) 77,536 

 

The lift station is comprised of several components whose weight will counteract the buoyancy force 

calculated in Table 3 above. These components are the weight of the concrete slabs that constitute the 

top and bottom of the wet well, the weight of the fiberglass wet well, the weight of the stored sewage, 

the weight of soil above the foundation of the wet well, etc. See Table 4 for calculations of these weights 

and the total weight of the lift station. 
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Table 4. Lift Station Weight Calculation 

Item (units) Value 

Top Wet Well Slab Length (ft) 36 

Top Wet Well Slab Width (ft) 20 

Top Slab Thickness (in) 12 

Bottom Slab Length and Width (ft) 16 

Bottom Slab Thickness (in) 12 

Specific Weight of Concrete (lb/ft3) 144 

Wet Well Depth (ft) 29.97 

Wet well Unit Weight (lb/ft of depth) 151 

All Pumps Off Elevation (ft) 932.78 

Wet well Invert Elevation (ft) 928.53 

Wet well Diameter (ft) 8 

Volume of Concrete/Flowable Fill above Bottom Slab (ft3) 1,490 

Specific Weight of Flowable Fill (lb/ft3) 144 

Specific Weight of Sewage (lb/ft3) 62.4 

Weight of Stored Sewage (lb) 13,330 

Pump Weight (lb) 765 

Weight of Wet Well (lb) 6,713 

Total Weight of Concrete Slabs (lb) 118,080 

Weight of Concrete/Flowable Fill (lb) 214,638 

Total Lift Station Weight (lb) 351,339 

 

The buoyancy force was calculated in Table 3 to be approximately 77,536 pounds. The total lift station 

weight was calculated in Table 4 to be approximately 351,339 pounds. It appears that the lift station will 

not float if it is submerged. 

 

  



CORNERSTONE LIFT STATION #2 AND FORCE MAIN 
Engineering Design Report 

 

P:\129\34\00\Word\Reports\PER\230622a1.docx 12 

Detention Times and Cycle Times  

The amount of time that sewage is detained in the wet well is important for several reasons. In order to 

avoid a septic situation, the waste must be removed in a reasonable amount of time. Per the SAWS lift 

station guidelines, if the flow is detained in the wet well for more than 180 minutes, odor control 

measures must be implemented. 

 

The detention times must be computed for Average Dry Weather Flow, Maximum Wet Weather Flow and 

Minimum Dry Weather Flow. The detention time (Td) for the Average Dry Weather Flow and Minimum 

Dry Weather Flow can be computed as follows: 

 

𝑇𝑑 =
V𝑟

𝑖
+

𝑉𝑟

𝑄 − 𝑖
 

 

The Td for the Maximum Wet Weather flow is based on the one and two pump flow rates and the 

operating levels for one pump in operation and two pumps in operation. 

 

where: 

i  = inflow 

Q  = outflow from the wet well 

Vr = volume of the wet well between First Pump On and All Pumps Off 

 

The volume (Vr) of the wetwell (between the "All Pumps Off" Elevation and the "First Pump On" Elevation) 

is 337.5 gallons as calculated in the Storage Requirements section of this report. The outflow (Q) from the 

wetwell is 225 gpm.  

 

Average Dry Weather Flow  

Using Vr, an outflow (Q) value of 225 for one pump operating, and an inflow (i) value of 55 gpm for the 

Average Dry Weather Flow and the known parameters from the detention time equation shown above 

yields a detention time (Td) of 8 minutes. 
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Peak Wet Weather Flow  

Using an inflow (i) value of 210 gpm for the Peak Wet Weather Flow, an outflow (Q) value of 225 gpm for 

one pump operating, and the known parameters from the detention time equation shown previously 

yields a detention time (Td) of approximately 24 minutes to the following cycle level at “first pump on”. 

 

Minimum Dry Weather Flow  

Using an inflow value of approximately 11 gpm for the Minimum Dry Weather Flow, an outflow (Q) value 

of 225 for one pump operating, and the known parameters from the detention time equation shown 

above yields a detention time (Td) of approximately 34 minutes. Note that this value represents the 

maximum detention time. Since the maximum detention time does not exceed 180 minutes, odor control 

measures are not necessary.  

 

Total Cycle Times  

The proposed pumps for the Cornerstone Off-Site lift station will alternate starts to equalize the wear on 

the pumps. Therefore, under normal operation, the cycle time of Pump A can be described as the time 

that Pump A runs, plus the time that it takes for the lift station to fill again, plus the time for Pump B to 

empty the lift station, plus the time that it takes for the lift station to fill to the "First Pump On" elevation 

again. 

 

The cycle time for the average and minimum dry weather flows can be determined by the following 

equation: 

𝑇𝑐 =
2Vr

𝑖
+

2𝑉𝑟

𝑄
 

 

where: 

Tc = total cycle time, minutes 

Vr = storage volume in the wetwell (volume between the "All Pumps Off" 

Elevation and "First Pump On" Elevation, gallons 

i  = inflow into the lift station, gpm 

Q = rate of outflow from the lift station, gpm 
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Table 5. Cycle Times Calculations 

Flow Vr1 (gal) i (gpm) Q (gpm) Tc (min) 

Average Dry Weather 337.5 55 225 15 

Peak Wet Weather 337.5 210 225 6 

Minimum Dry Weather 337.5 11 225 67 

 

Force Main Flush Time  

The force main flush time (FT) was calculated for the proposed lift station. To calculate FT, the wetwell 

filling time (WWFT), pump run time (PRT), and wetwell detention time (WWDT) was also calculated. The 

calculations are shown below. 

 

The parameters for these equations are as follows: 

D = wetwell diameter, in feet 

∆hon-off = distance between lead pump on and all pumps off, in feet 

Qi = Average Daily Inflow, in gpm (55 gpm at ADF) 

Qo = Pumped flow, in gpm (225 gpm at ADF) 

L = Force Main lengths, in feet (2,250 LF) 

v = Force main velocity, in feet per second (with one pump operating = 2.96 fps) 

 

Wetwell Filling Time: 

WWFT = 7.4841∏ D2 (∆hon-off) where, 

  4Qi 

Where D = 8’ 

 ∆hon-off = 0.9’ 

 Qi = 55 gpm 

WWFT = 6.14 minutes 

 

Pump Run Time: 

PRT = 7.4841∏ D2 (∆hon-off) where, 

 4 (Qo – Qi) 



CORNERSTONE LIFT STATION #2 AND FORCE MAIN 
Engineering Design Report 

 

P:\129\34\00\Word\Reports\PER\230622a1.docx 15 

  Where D = 8’ 

 ∆hon-off = 0.9’ 

 Qi = 55 gpm 

   Qo = 225 gpm 

  PRT = 1.99 minutes 

 

Wetwell Detention Time; where 

  WWDT = WWFT + PRT 

  WWDT = 8.12 minutes 

 

Flushing Cycles; where 

  FC = L/60v(PRT) 

  L = 2,250 feet 

  V = 2.96 fps 

  FC = 6.48 cycles 

 

Flushing Time; where 

  FT = (FCw)(WWDT) + (FCD)(PRT) 

  FT = 49.69 minutes 

 

where: 

FCw = the whole number part of the flushing cycles (FC) = 6 

FCD = the decimal number part of the flushing cycles (FC) = 0.48 

 

The results are summarized in Table 6 below. 

 

Table 6. Average Flush Time Results  

Wetwell Diameter, feet 8 

Dhon-off, feet 0.9 

Average Daily Flow, gpm 55 
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Pumped Flow, gpm 225 

Force Main Length, feet 2,250 

Flow velocity in FM, fps 2.96 

Average WWFT, mins 6.14 

Average PRT, mins 1.99 

Average WWDT, mins 8.12 

Average FC, cycles 6.48 

Average FT, mins 49.69 

*with one pump operating at ADWF conditions. 

 

Since the average flush time (FT) is below 180 minutes, odor control measures are not required by SAWS.  

 

Results from the Design Calculations: 

1. EDU count:  396 (estimated from allowable peak wet weather flow) 

2. Acreage:  174 acres 

3. Average Daily Flow:  55 gpm 

4. Peak Dry Weather Flow:  138 gpm 

5. Peak Wet Weather Daily Flow:  210 gpm 

6. Volume of Retention Chamber (for ADF and MDWF):  337.5 gallons 

7. Static Head: 121.54’ 

8. Total Dynamic Head:  138.6’ 

9. Net Positive Suction Head:  Not applicable for submersible pumps 

10. Pump Selected: Flygt (Xylem) NP3153 SH3-275 167 mm impeller, 23 Hp, 460 V, 3,510 rpm 

11. Pump Discharge Rate: 225 gpm 

12. Total Cycle Times:   

 Minimum Dry Weather Flow Total Cycle Time = 67 minutes, 1.99 minutes ON Time, 65.01 minutes 

OFF Time   

 Average Dry Weather Flow Total Cycle Time = 154 minutes, 1.99 minutes ON Time, 13.01 minutes 

OFF Time 

13. Total Detention Times:   
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 Minimum Dry Weather Flow = 34 minutes 

 Peak Wet Weather Flow = 24 minutes 

 Average Dry Weather Flow = 8 minutes 

14. Size and Length of Dual Force Main: Dual 6” HDPE DIPS (DR 11.0), 2,250 LF 

15. Velocity Maintained in Force Main:  2.96 ft/sec 



 

 

EXHIBITS 



 

 

EXHIBIT 1 

Location Map 
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NOTE TO CONTRACTOR
NOTES

BLOWER/AIR EJECTOR NOTES

”

FREEZE PROTECTION NOTE

RESTRAINED NOTE

TOP PLANC5.00

A

WET WELL PROFILEC5.00

B
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SPILL ELEVATION NOTE
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SUBMERSIBLE LEVEL
TRANSDUCER INSTALLATIONC5.01
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DO NOT STEP ON GRATE DO
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DO NOT STEP ON GRATE
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·

DISCHARGE PIPE PENETRATION DETAILC5.01

B

PLATES DETAILC5.01

E

SECTION VIEW

SECTION VIEW

PLATE DETAIL
PLATE DETAIL

WET WELL PIPING SUPPORT DETAILC5.01

D

PIPE SUPPORT DETAILC5.01

L

VALVE SUPPORT DETAILC5.01

M

LINK SEAL DETAILC5.01

H

ACCESS COVER W/ SAFETY GRATE DETAILC5.01

K

INSERTA-TEE DETAILC5.01
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PRESSURE GAUGE
INSTALLATION DETAILC5.01

J

AIR\VACUUM RELEASE
VALVE INSTALLATION DETAILC5.01

I

INFLOW TOP VIEW DETAILC5.01

F

WET WELL INFLOW PENETRATION DETAILC5.01

A

*NOTE

OUTSIDE
WET WELL

INSIDE
WET WELL

3" SURGE PRESSURE RELIEF VALVE MOUNTING DETAILC5.01

N

PLAN VIEW

PROFILE VIEW
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LID FOR #2 CAST IRON METER BOXC5.02

H

DA-011-01DA-011-01

NOTE

3/4" WATER SERVICEC5.02

E

LIFT STATION ASPHALT PAVEMENT DETAILC5.02

C

CONCRETE DRIVEWAY DETAILC5.02

D

METER BOX ASSEMBLY FOR 5/8", 3/4", 1" METERSC5.02

G

FENCE DETAILSC5.02

A

DOUBLE LEAF SWING GATE DETAILSC5.02

B

NOTE

NOTE

STREET CUT DETAILC5.02

F

DUAL 6" FORCE MAIN
TRENCH DETAILC5.02

I

NOTES
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AERATOR BLOWER INSTALLATIONC5.03

A

AIR EJECTOR BRANCH LINE HOSE
 AND INSTALLATION ACCESS HATCHC5.03

B

AIR EJECTOR AIR HOSE HANGER DETAILC5.03

C

AIR EJECTOR INSTALLATION DETAILC5.03

D
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INSTALLATION OF BURIED PLUG VALVE
WITH VALVE BOX AND EXTENSION DETAILC5.04

A

LIFT STATION SITE MANHOLE "MH-LS-1"C5.04

B

MANHOLE RING ENCASEMENT DETAILC5.04

G

MANHOLE RING AND COVER DETAILC5.04

E

TRACER WIRE NOTE

TRACER WIRE DETAILC5.04

F

TYPICAL UTILITY CROSSING DETAILC5.04
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SINGLE FORCE MAIN
CONCRETE ENCASEMENT DETAILC5.04

D

STANDARD PRECAST MANHOLEC5.04

H
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DEFLECTION TESTING MANDRELC5.05

A

DEFLECTION TESTING MANDRELC5.05

B



M = MOTOR CONTACTOR
TR = TIMING RELAY
CR = CONTROL RELAY

ALT = ALTERNATOR
BASIC RELAY SYMBOL-SOME RELAY FUNCTIONS:

*

MOTOR OR STARTER ENCLOSURE SPACE HEATER

GROUND

CONTACT - NORMALLY CLOSED

CONTACT - NORMALLY OPEN

THERMAL OVERLOAD HEATER - AMBIENT COMPENSATED

CIRCUIT BREAKER - THERMAL MAGNETIC 3 POLE UNLESS
INDICATED OTHERWISE CONTINUOUS AMP TRIP SETTING INDICATED

150A

3 POLE UNLESS INDICATED OTHERWISE.
FUSED SWITCH - SWITCH AND FUSE CURRENT RATING INDICATED.

100A SWITCH - CURRENT RATING INDICATED. 3 POLE UNLESS INDICATED
OTHERWISE

FUSED TERMINAL BLOCK

M
MOTOR, SQUIRREL CAGE INDUCTION-HORSEPOWER
INDICATED ON ONE LINE.

LUMINAIRE, POLE MOUNTED.

GFI = GROUND FAULT INTERRUPTER

 CR = CORROSION RESISTANT
WP = WEATHERPROOF

CONVENIENCE RECEPTACLE-DUPLEX UNLESS SPECIFIED OTHERWISE

MOMENTARY PUSHBUTTON NORMALLY CLOSED

MOMENTARY PUSHBUTTON NORMALLY OPEN

POLE 2

POLE 1

OOX

XOO

H A
O SELECTOR SWITCH-MAINTAINED CONTACT. CHART DEFINES OPERATION:

0 = OPEN CONTACT
X = CLOSED CONTACTPOLE

1

2

0
OFF

0

X
HAND

0

0
AUTO

X

POSITION

A A = AMBER
INDICATING LIGHT-PUSH TO TEST (PTT) LETTER INDICATES COLOR.

ELECTRICAL SYMBOLS

SYMBOL DESCRIPTION SYMBOL DESCRIPTION

SWITCHGEAR / MCC SYMBOLS

ELECTRICAL ABBREVIATIONS

TRANSFORMER

THERMOSTAT

ELECTRICAL LEGEND

SSOLR
SOLID STATE OVERLOAD
RELAY MOTOR OVERLOAD,
PHASE LOSS,AND CURRENT
UNBALANCE  PROTECTION

G = GREEN
R = RED

Y = YELLOW
B = BLUE
W = WHITE

PTT

ABOVE GRADE TAIL FOR EQUIPMENT CONNECTION.
TO BE LOCATED FOR PROPER EQUIPMENT ENTRANCE.
PENETRATION THRU CONCRETE TO HAVE SCHEDULE
80 PVC PIPE SEGMENT.

GROUNDING CONNECTION EXOTHERMIC
OR COMPRESSION

GATE FLEXIBLE GROUNDING STRAP.

TEST WELL WITH GROUND ROD CONNECTION
3/4" X 10' LONG.

GROUND ROD CONNECTION 3/4" X 10' LONG.

AUTO AUTOMATIC
AUX AUXILIARY

CC CONTROL CABLE

CR CONTROL RELAY
CS CONTROL SWITCH
CT CURRENT TRANSFORMER

FLA FULL LOAD AMPERE
FU FUSE

J,JB JUNCTION BOX
KVA KILOVOLT-AMPERE

KILOWATTKW

HAND OFF AUTOMATIC SWITCHHOA
ISOLATION SWITCHISW

EI ELECTRICAL INTERRUPT

FULL VOLTAGE NON-REVERSINGFVNR

CPT CONTROL POWER TRANSFORMER

ETM ELAPSED TIME METER

ALARM HORN AND BEACONR
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ELECTRICAL POWER SYSTEMS
 DESIGN AND TESTING

GRUBB ENGINEERING, INC.

TBPE FIRM REGISTRATION NO. 3904

 E
LE

C
T

R
IC

A
L 

LE
G

E
N

D

GROUND MOISTURIZING PORT

BC BYPASS CONTACTOR

LINE CONTACTORLC

LEVEL FLOAT

RECEPTACLE - 240V., 1ɸ OR 208V., 1ɸ

ATS AUTOMATIC TRANSFER SWITCH

E1

INDICATES FOUNDATION

SYMBOL DESCRIPTION

I/O SYMBOL LEGEND

ANALOG INPUT

DIGITAL INPUT

BYP/SS BYPASS OR SOFT START SELECTION
ELAPSED TIME METERETM

HOA HAND OFF AUTOMATIC
HLR HIGH LEVEL RELAY
ILP INFLUENT LIFT PUMP

LC LINE CONTACTOR

LIFT STATIONLS
OL

IR ISOLATION RELAY

TRANSFER FAIL RELAYTF

TR

SELECTOR SWITCH
SEAL LEAKSL

SS

TIMING RELAY
PHASE LOSS RELAYPLR
OVERTEMPERATUREOT
MOTOR OVERLOAD

LLR LOW LEVEL RELAY

P&ID ABBREVIATION INDEX

P& ID INSTRUMENTATION IDENTIFICATION SYMBOL

INSTRUMENTATION IDENTIFICATION LEGEND

WHEN USED, EXPLANATION IS SHOWN ADJACENT TO INSTRUMENT SYMBOL.  SEE ABBREVIATIONS

INITIATING VALUE

USERS CHOICE (*)
USERS CHOICE (*)

TIME OR SCHEDULE

PRESSURE (OR VACUUM)

SPEED OR FREQUENCY

MULTIVARIABLE (*)

QUANTITY OR EVENT

USERS CHOICE (*)
UNCLASSIFIED (*)
WEIGHT OR FORCE

X

AND LETTER SYMBOLS.

POSITION

(*)

Z
Y

O

TEMPERATURE

VISCOSITYV
W

T
U

Q

S
R

P

GAUGE

LEVEL

POWER

MOTION

FLOW RATE

HAND (MANUAL)
CURRENT

M
N

K
L

H
I
J

F
G

BURNER FLAME

DENSITY (3.0)
CONDUCTIVITY

ANALYSIS (*)

VOLTAGE

A

D
E

B
C

LETTER

LOW

HIGH

MIDDLE
USERS CHOICE (*)

MULTIFUNCTION (*)

UNCLASSIFIED (*)UNCLASSIFIED (*)UNCLASSIFIED (*)

UNCLASSIFIED FINAL
CONTROL ELEMENT

DRIVE, ACTUATE OR
RELAY OR COMPUTE (*)

POINT (TEST CONNECTION)
ORIFICE

INTEGRATE

MULTIFUNCTION (*)

RECORD OR PRINT

WELL

LIGHT (PILOT)

INDICATE

USERS CHOICE (*)

GLASS

MULTIFUNCTION (*)
VALVE OR DAMPER

TRANSMIT
SWITCH

USERS CHOICE (*)

CONTROL STATION

GATE

MODIFIER

USERS CHOICE (*)USERS CHOICE (*)

PRIMARY ELEMENT

PASSIVE FUNCTION
READOUT OR

ALARM
USERS CHOICE (*)

OUTPUT FUNCTION

CONTROL

PROCESS OR

INSTRUMENT SYMBOL

IDENTIFICATION LETTERS

XX-XXX-00

INSTRUMENT NUMBER 

LS,LMS LIMIT SWITCH

MAGNETIC CONTACTOR COILM
M ELECTRIC MOTOR

N NEUTRAL GROUNDED
CONDUCTOR

OC OVERCURRENT
PH PHASE

VOLTV

XFMR TRANSFORMER

GREEN INDICATING LIGHTG

M MAIN CONTACTOR AUXILIARY
MIN MINUTES

SEC SECONDS

TR TIMER

SA SURGE ARRESTOR

MTS MANUAL TRANSFER SWITCH

RVSS REDUCED VOLTAGE SOFT START

WEATHER PROOFWP

SPD SURGE PROTECTIVE DEVICE

SYMBOL DESCRIPTION

P&ID SYMBOLS

GATE VALVE

PUMP

SWING CHECK VALVE

SYMBOL DESCRIPTION

INSTRUMENTATION SYMBOLS

FIELD MOUNTED
INSTRUMENTFIT

YL LOCAL CONTROL PANEL
MOUNTED INSTRUMENT

YL POINT MONITORED
BY SCADA

INSTRUMENTATION IDENTIFICATION

LEVEL INDICATING CONTROLLERLIC

LAH LEVEL ALARM HIGH
PIT PRESSURE INDICATING TRANSMITTER

TAH TEMPERATURE ALARM HIGH
TT TEMPERATURE TRANSMITTER



1. ALL ELECTRIC CONDUIT SHALL BE CONCRETE ENCASED 24 INCHES
BELOW GRADE.

2. ABOVE GROUND CONDUIT SHALL BE RIGID ALUMINUM.  PVC COATED
ALUMINUM CONDUIT SHALL BE PROVIDED ON AREAS WHERE
CONCRETE COMES IN CONTACT WITH ALUMINUM CONDUIT.

3. UNDER GROUND CONDUIT SHALL BE PVC SCHEDULE 40 CONDUIT.  SEE
DETAILS B AND D ON SHEET E13.

4. ALL ENCLOSURES AND DISCONNECT SWITCHES MUST BE
PAD-LOCKABLE.  PUMP CONTROL PANELS SHALL BE SINGLE DOOR,
WALL MOUNTED TYPE WITH 480V EQUIPMENT LOCATED IN THE RIGHT
SIDE FOR EACH PUMP INSTALLED.  LEVEL CONTROL PANEL SHALL BE
COMMON TO ALL PUMP CONTROL PANELS FOR AUTOMATIC CONTROL.
ALL ENCLOSURES AND JUNCTION BOXES MUST BE WHITE ENAMELED
COATED.

5. ALL DISCONNECTS SHALL BE NEMA 4X, 316 STAINLESS STEEL.

6. PROVIDE SEALING FITTINGS FOR ALL CONDUIT LEAVING THE RACK.
SEALS MUST BE LOCATED WITHIN 18" OF ENCLOSURE PER NEC.

7. PROVIDE A SURGE PROTECTIVE DEVICE IN A SEPARATE WHITE
ENAMELED COATED ENCLOSURE ADJACENT TO THE MDP, (IF
MANUFACTURER DOES NOT MAKE AN INTEGRATED SPD.) POWER
PANEL AND SAFETY SWITCHES. DEVICE MUST ADHERE TO UL1449 4TH
EDITION STANDARDS. REFER TO SPECIFICATION 16451.  PROVIDE
BREAKER FOR SURGE PROTECTIVE DEVICE AS RECOMMENDED BY
MANUFACTURER.  TAPPED FEEDER SIZE SHALL BE MINIMUM OF 3/0
AWG UNLESS REQUIRED TO BE LARGER PER MANUFACTURER
REQUIREMENTS.  CABLE LENGTH BETWEEN THE EQUIPMENT THE SPD
IS PROTECTING AND THE SPD PANEL MUST BE AS SHORT AS POSSIBLE
PER 2017 NEC ARTICLE 285.12 (2020 NEC ARTICLE 242.24)  UNLESS
DIRECTED OTHERWISE BY MANUFACTURER.

8. NOT ALL SPARE CONDUITS ARE SHOWN ON THIS SHEET.  SEE SITE
PLAN FOR ADDITIONAL SPARE CONDUITS.

9. GROUND RESISTANCE SHALL NOT EXCEED 5 OHMS AT ANY POINT.
10. ALL ELECTRICAL COMPONENTS SHALL BE NEMA  RATED.
11. IF PROVIDED PUMPS ARE NOT SIZED PER PROJECT PLANS,

CONTRACTOR SHALL BE RESPONSIBLE FOR ALL ENGINEERING
REQUIRED FOR RESIZING ALL EQUIPMENT AT NO CHARGE TO SAWS
AND/OR DEVELOPER.

12. PROTECTIVE DEVICES ARE SIZED PER NEC GUIDELINES.
CONTRACTOR SHALL SIZE PROTECTIVE DEVICES PER NEC AND PER
RESULT OF POWER SYSTEM STUDY.

13. MANUFACTURER'S RECOMMENDED INSTALLATION PROCEDURE MUST
BE UTILIZED DURING EQUIPMENT INSTALLATION START-UP TO AVOID
EQUIPMENT DAMAGE.  IF EQUIPMENT IS DAMAGED DURING START-UP
DUE TO NOT FOLLOWING MANUFACTURER'S PROCEDURE, THEN
CONTRACTOR IS RESPONSIBLE FOR COST ASSOCIATED WITH
EQUIPMENT REPLACEMENT.

14. BOND NEUTRAL TO GROUNDING ELECTRODE CONDUCTOR.
15. INSTALL THE THREE (3) PHASE FAILURE RELAYS FOR INCOMING

POWER WITHIN THE ATS ENCLOSURE.  THE ENCLOSURE OF THE ATS
SHALL BE LARGE ENOUGH TO ALLOW THE INTERNAL INSTALLATION OF
THE THREE PHASE LOSS RELAYS AND THEIR COMPACT CIRCUIT
PROTECTORS.  THESE PHASE LOSS RELAYS ARE TO PROVIDE SCADA
INDICATION.

16. GENERATOR SIZE TO BE VERIFIED BY GENERATOR  MANUFACTURER
BASED ON PERFORMANCE TEST REQUIREMENTS IN SPECIFICATION
16600. GENERATOR SHALL BE PROVIDED WITH OVER CURRENT
PROTECTION BREAKER AS RECOMMENDED BY MANUFACTURER.

17. MOTOR BRANCH CIRCUIT CONDUITS FROM WET WELL HATCH TO WET
WELL JUNCTION BOX, WHERE THE MOTOR POWER CABLES WILL BE
RUN.  CONDUIT SHALL BE TWO (2) INCHES.  SEE SHEET E12.

18. CONTRACTOR TO PROVIDE  PHASE FAILURE RELAY (PLR)
MACROMATIC MODEL #PMDU.  FUSES FOR PHASE FAILURE RELAY BE
DISCONNECTABLE AS MANUFACTURED BY BUSSMAN MODEL
CCP2-3-30CF.  ROTARY HANDLE NOT REQUIRED.

19. AUTOMATIC TRANSFER SWITCH (ATS) SHALL HAVE A COMMON SOLID
GROUND CONDUCTOR TO THE GENERATOR AND SERVICE.

20. MAIN DISTRIBUTION PANELBOARD (MDP) SHALL BE OF THE BOLTED
TYPE CIRCUIT BREAKERS.

21. ALL BREAKERS MUST BE INDIVIDUALLY LOCKABLE.  LOCKING MEANS
MUST NOT BE READILY REMOVABLE.  PORTABLE LOCKING MEANS ARE
NOT ALLOWED.
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ELECTRICAL POWER SYSTEMS
 DESIGN AND TESTING

GRUBB ENGINEERING, INC.

TBPE FIRM REGISTRATION NO. 3904

NOTE TO CONTRACTOR
NO MODIFICATIONS CAN BE MADE TO THE LIFT STATION PRIOR TO APPROVAL BY THE ENGINEER AND SAWS.

CONTRACTOR SHALL NOTIFY THE ENGINEER AND THE SAWS INSPECTOR WHEN LIFT STATION CONSTRUCTION HAS
PROGRESSED TO THE FOLLOWING MILESTONES:
· WHEN PUMP CONTROL PANEL ARRIVES AT THE SITE
· WHEN SCADA PANEL ARRIVES AT THE SITE
· DUCTBANKS PRIOR TO POUR
· GROUNDING PRIOR TO POUR
· SCADA MAST FOUNDATION PRIOR TO POUR
· UPON COMPLETION OF ALL TERMINATIONS
· ELECTRICAL SERVICE RACK PAD PRIOR TO POUR
· GENERATOR FOUNDATION PRIOR TO POUR

WORK SHALL NOT CONTINUE ON THE LIFT STATION UNTIL THE ENGINEER AND SAWS HAS HAD AN OPPORTUNITY TO
OBSERVE THE STATUS OF CONSTRUCTION AT EACH STAGE.  THE CONTRACTOR SHALL PROVIDE THE ENGINEER AND
SAWS 48 HOURS ADVANCED NOTICE PRIOR TO THE TIME THAT THE LIFT STATION WILL BE AT THE REQUIRED STAGE.
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ELECTRICAL POWER SYSTEMS
 DESIGN AND TESTING

GRUBB ENGINEERING, INC.

TBPE FIRM REGISTRATION NO. 3904

120/240V POWER PANEL
SCALE:  N.T.S.

B

NOTES:
1. CONTRACTOR TO COORDINATE BREAKER AND CABLE RATING WITH GENERATOR REQUIREMENTS.
2. EACH CIRCUIT SHALL HAVE SEPARATE HOT, NEUTRAL, GROUND WIRES. DO NOT SHARE NEUTRAL GROUND WIRE FROM OTHER CIRCUITS.
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TYPE: 225A COPPER BUS
110A MAIN BREAKER
120/240V
1-PHASE, 3-WIRE

POWER PANEL 'A'
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LABEL
GENERATOR BLOCK
HEATER

1" 2 - #10
1 - #10 GND

1.0 KW 20 2 1 2 1 20 0.2 KW 2 - #10
1 - #10 GND

1" GENERATOR BATTERY
CHARGER

3 4 1 20 0.6 KW 2 - #10
1 - #10 GND

1" HEAT TRACE CONTROL
PANEL

AREA LIGHT #1 1" 2 - #10
1 - #10 GND

0.3 KW 20 1 5 6 1 20 0.2 KW 2 - #10
1 - #10 GND

1" SPD FOR COMBO XFMR

CANOPY LIGHTS 1" 2 - #10
1 - #10 GND

0.2 KW 20 1 7 8 1 20 1.9 KW 2 - #10
1 - #10 GND

1" PUMP CONTROL PANEL #1

SCADA UPS 1" 2 - #10
1 - #10 GND

2.0 KW 20 1 9 10 1 20 1.9 KW 2 - #10
1 - #10 GND

1" SCADA PANEL RECEPT.
& LTS

SCADA PANEL AIR COND. 1" 2 - #10
1 - #10 GND

2.0 KW 20 1 11 12 1 20 1.9 KW 2 - #10
1 - #10 GND

1" LEVEL CONTROL PANEL

PUMP CONTROL PANEL #2 1" 2 - #10
1 - #10 GND

1.9 KW 20 1 13 14 1 20 0.1 KW 2 - #10
1 - #10 GND

1" SCADA HEATER

ELECTRICAL RACK
RECEPTACLE

1" 2 - #10
1 - #10 GND

1.9 KW 20 1 15 16 1 20 1.9 KW 2 - #10
1 - #10 GND

1" ODOR CONTROL BLOWER

PUMP CONTROL PANEL #3 1" 2 - #10
1 - #10 GND

1.9 KW 20 1 15 16 1 20 0.3 KW 2 - #10
1 - #10 GND

1" AREA LIGHT #3

AREA LIGHT #2 1" 2 - #10
1 - #10 GND

0.3 KW 20 1 17 18 1 20 - SPARE

SPARE - 19 20 - SPARE
SPARE - 21 22 - MOVE
SPARE - 23 24 - SPARE
SPARE - 25 26 - SPARE
SPARE - 27 28 - SPARE

11.5 KW 20.4 KW 9.0 KW

LOAD SCHEDULE

DESCRIPTION
CONNECTED

LOAD
ESTIMATED

DEMAND
PUMP 1 23.0KVA 23.0KVA
PUMP 2 23.0KVA 23.0KVA
PUMP 3 23.0KVA 23.0KVA
BLOWER 1.5KVA 1.5KVA
TRANSFORMER 25.0KVA 20.0KVA

TOTAL 95.5KVA 90.5KVA

ELECTRICAL ONE-LINE DIAGRAM
SCALE:  N.T.S.

A

110A
MAIN

TO 120/240V
POWER PANEL

BOARD

60A

#8

SSOLR

COMBINATION POWER
PANEL/TRANSFORMER SEE

SPECIFICATION 16463

SSOLR

LC

BC

25 KVA 1 PH
AUXILIARY

TRANSFORMER
480-240/120V

SEE NOTE 16.

200A

STANDBY
GENERATOR
125kW, 480V,

PF=.8

60A

G

200A

SPD

SPD

SEE NOTE 7.

SEE NOTE 7.

60A

27/47
2A

O1

SSOLR

M1

27/47
2A

NEMA SIZE 00
FVNR MOTOR
STARTER.

ODOR CONTROL
BLOWER

1.5 HP
3FLA

15A

BLOWER PANEL
SEE NOTES 13  & 18

SSOLR

SSOLR

LC

BC

60A

27/47
2A

SSOLR

SSOLR

LC

BC

60A

27/47
2A

PUMP CONTROL
PANEL (TYPICAL) SEE

NOTES 11, 12 & 13.

NEMA SIZE 2
FVNR MOTOR
STARTER.
(TYP. OF 3)

NEMA SIZE 2 RVSS WITH
INTEGRAL BYPASS
CONTACTOR (TYP OF 3)

SHALL PROVIDE PHASE
FAILURE RELAY MACROMATIC
MODEL #PMDU.  (TYPICAL)
SEE NOTE 18.

1 - 1'' CONDUIT
WITH:
2 - #4

1 - #6 GND

1 - 1'' CONDUIT
WITH:
3 - #10
1 - #10 GND

1 - 2'' CONDUIT
WITH:
3 - #6

1 - #8 GND

1 - 1'' SPARE CONDUIT
1 - 1'' CONDUIT
WITH:
3 - #10
1 - #10 GND

CPS METERING

3PH / 4 WIRE
480/277 VOLT

N

L

S

SERVICE HEAD

27/47

SHALL PROVIDE PHASE
FAILURE RELAY MACROMATIC
MODEL #PMDU.  (TYPICAL)
SEE NOTES 15 &18.

27/47

200A

27/47ATS
200A
3-PH

FURNISHED AND
INSTALLED BY
CPS ENERGY

CPS ENERGY
OVERHEAD
DISTRIBUTION

2A

2A

2A

1 - 2'' SPARE CONDUIT
1 - 2'' CONDUIT

WITH:
4 - 3/0

1 - 2'' SPARE CONDUIT
1 - 2'' CONDUIT

WITH:
3 - 3/0

1 - #6 GND

1 - 2'' SPARE CONDUIT
1 - 2'' CONDUIT
WITH:
3 - 3/0
1 - #6 GND

1 - 2'' SPARE CONDUIT
1 - 2'' CONDUIT

WITH:
3 - 3/0

1 - #6 GND

200A

#4

SPD

SEE NOTE 7.

SEE NOTE 14.

1

200A CLASS J

1   CABLE AND MAIN DISCONNECT
SWITCH ARE SIZED FOR FUTURE
EXPANSION.  EQUIPMENT ON
THE LOAD SIDE OF THE
DISCONNECT SWITCH WILL
NEED TO BE RESIZED IN THE
EVENT OF AN EXPANSION

M1

WET WELL
JUNCTION BOX
(TYPICAL OF 3.)

2-2" CONDUITS
(1-SPARE)

PUMP CABLE FROM
MANUFACTURER

SEE NOTE 17.
M2

CONNECT WIRING FROM
PUMPS TO WIRING FROM
PUMP CONTROL PANEL
ON TERMINALS.
(TYPICAL OF 3.)PUMP #1

23 HP
34 FLA

PUMP #3
23 HP
34 FLA

1 - 1'' SPARE CONDUIT
1 - 1'' CONDUIT
WITH:
3 - #6
1 - #8 GND

M1

PUMP #2
23 HP
34 FLA

200A MAIN DISTRIBUTION PANEL
SEE NOTE 21.



2" RGS CONDUIT

SERVICE HEAD

J

SCALE:  N.T.S.
B

4" MIN-6" MAX 

3/4"

ELECTRICAL SERVICE RACK LAYOUT

CPS ENERGY OVERHEAD SERVICE

LOWEST CONDUCTOR MUST BE 12
FEET ABOVE FINISH GRADE.

SEE NOTE 39.
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CONDUIT SEAL
SEE NOTE 19.

SEE NOTE 41.
200A MAIN FUSED
DISCONNECT SWITCH

SEE NOTE 20.

GROUND TO
BE BONDED

TO CONDUIT.

1"

SEE
NOTE

31.

2-2" (1-SPARE)

SEE NOTE 35.

2"

MAIN
DISTRIBUTION

PANEL

SEE NOTE 11.

SERVICE CONTACT POLE TO BE INSTALLED
BY CONTRACTOR 25' CLASS 5 OR BETTER.

SEE NOTE 40.
ATS
200A

3/4" 3/4"

WEATHER PROTECTION
COVER (REFER TO CIVIL PLANS) GUTTERGUTTER ADDITIONAL SUPPORT COLUMNS

3'
SEE NOTE 14.WORK LIGHT SWITCH

AND DUPLEX GFI
RECEPTACLE (WP)
SEE NOTE 32.

SEE NOTE 17.

PVC SLEEVE
(TYPICAL)
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SEE NOTE 14.
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2-2" (1-SPARE)
SEE NOTES

29 & 30.

SEE
NOTE 29.

LITHONIA MODEL #
DMW 2 LED L24 3000LM PCL WD MVOLT
GZ10 40K 80 CRI PMP4X WL9FEND24X
WORK LIGHT (5 PLACES)

HORIZONTAL FRAMING
SUPPORT. (TYPICAL)

SEE NOTE 34.

1"

1"

SPD
SEE

NOTE
11.

SPD

COMBO
XFMR./
POWER
PANEL

SEE
NOTE 31.

3/4"

SCADA
PLC

PANEL
SEE NOTE 15.
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CONDUIT DRAWN FOR DIAGRAMMATIC PURPOSE ONLY. SPD IS THE ONLY ENCLOSURE ALLOWED TO HAVE SIDE CONDUIT
PENETRATIONS. ALL OTHER CONDUIT PENETRATIONS SHALL BE AT THE BOTTOM OF THE ENCLOSURE.  SEE NOTES 24 & 25.
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SCALE:  N.T.S.
A ELECTRICAL SERVICE POLE
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ELECTRICAL POWER SYSTEMS
 DESIGN AND TESTING

GRUBB ENGINEERING, INC.

TBPE FIRM REGISTRATION NO. 3904
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ODOR
CONTROL

(AERATOR)
PANEL

INDUSTRIAL
TOGGLE
SWITCHES
(WP) SEE
NOTES 10 &
32.
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1. ALL ELECTRIC CONDUIT SHALL BE CONCRETE ENCASED 24 INCHES BELOW GRADE.
2. ABOVE GROUND CONDUIT SHALL BE RIGID ALUMINUM.  PVC COATED ALUMINUM CONDUIT

SHALL BE PROVIDED ON AREAS WHERE CONCRETE COMES IN CONTACT WITH ALUMINUM
CONDUIT.

3. UNDER GROUND CONDUIT SHALL BE PVC SCHEDULE 40 CONDUIT.  SEE DETAILS C AND E ON
SHEET E12.

4. ALL ENCLOSURES AND DISCONNECT SWITCHES MUST BE PAD-LOCKABLE.  PUMP CONTROL
PANEL SHALL BE SINGLE DOOR, WALL MOUNTED TYPE WITH 480V EQUIPMENT LOCATED IN
THE RIGHT SIDE.  INSTALL ONE PUMP CONTROL PANEL FOR EACH PUMP.  LEVEL CONTROL
PANEL SHALL BE COMMON TO ALL PUMP CONTROL PANELS FOR AUTOMATIC CONTROL.  ALL
ENCLOSURES AND JUNCTION BOXES MUST BE WHITE ENAMELED COATED ON EXTERIOR.

5. ALL MOUNTING HARDWARE, FITTINGS AND STRUT CHANNEL SHALL BE 316 STAINLESS
STEEL. ALL ENCLOSURES SHALL BE NEMA 4X, 316 STAINLESS STEEL WITH WHITE ENAMELED
COATING ON EXTERIOR.

6. ALL DISCONNECTS SHALL BE NEMA 4X, 316 STAINLESS STEEL.
7. SERVICE RACK STRUTS NEED TO BE 1-1/2" MINIMUM 316 STAINLESS STEEL AND SHALL BE

MOUNTED ON 4" DIAMETER, 1/2" THICK STRUCTURAL HOT DIP GALVANIZED STEEL TUBE.
STRUT CHANNEL ENDS SHALL BE PROTECTED WITH END CAPS.

8. THERE SHALL BE 6" MINIMUM SPACING BETWEEN EQUIPMENT MOUNTED ON THE RACK WITH
THE EXCEPTION OF THE SPD.  ALLOW 2 FEET CLEARANCE FOR SERVICE OF PANEL A/C UNIT.

9. ELECTRICAL RACK SHALL HAVE SUPPORT COLUMNS EVERY 5 FEET.
10. 20 AMP, SPDT, CENTER OFF, INDUSTRIAL TOGGLE SWITCH.

11. PROVIDE A SURGE PROTECTIVE DEVICE IN A SEPARATE WHITE ENAMEL COATED EXTERIOR
ENCLOSURE ATTACHED TO THE ADJACENT TO THE SAFETY SWITCHES, MDP AND COMBO
TRANSFORMER/POWER PANEL (IF MANUFACTURER DOES NOT MAKE AN INTEGRATED SPD
FOR THE MDP AND COMBO/TRANSFORMER/POWER PANEL.)  DEVICE MUST ADHERE TO
UL1449 4TH EDITION STANDARDS. REFER TO SPECIFICATION 16451.  PROVIDE BREAKER FOR
SURGE PROTECTIVE DEVICE AS RECOMMENDED BY MANUFACTURER. TAPPED FEEDER SIZE
SHALL BE MINIMUM OF #10 AWG UNLESS REQUIRED TO BE LARGER PER MANUFACTURER
REQUIREMENTS.  LENGTH MUST BE AS SHORT AS POSSIBLE, UNLESS DIRECTED
OTHERWISE BY MANUFACTURER, BETWEEN THE EQUIPMNENT THE SPD IS PROTECTING TO
THE SPD PANEL PER 2017 NEC ARTICLE 285.12 (2022 NEC ARTICLE 242.24)

12. NOT ALL SPARE CONDUITS ARE SHOWN ON THIS SHEET.  SEE SITE PLAN FOR ADDITIONAL
SPARE CONDUITS.

13. ALL EQUIPMENT SHALL BE MOUNTED ON THE FRONT OF THE SERVICE RACK.  NO
EQUIPMENT SHALL BE MOUNTED ON THE BACK OF RACK.  ANY LENGTHENING OF THE RACK
TO BE APPROVED BY THE STRUCTURAL ENGINEER.

14. CANOPY SHALL EXTEND 3 FEET BEYOND THE ENCLOSURE SIDE EDGE. (THE AIR
CONDITIONER IS CONSIDERED THE ENCLOSURES SIDE EDGE.)

15. SEE SHEETS E-9 AND E-10 FOR SCADA PANEL INFORMATION.
16. GROUND RESISTANCE SHALL NOT EXCEED 5 OHMS AT ANY POINT.
17. GROUNDING CONNECTION TO SERVICE RACK. SEE SHEET E-13 DETAIL A. (TYPICAL).
18. ALL ELECTRICAL COMPONENTS SHALL BE NEMA  RATED.
19. SEALS MUST BE LOCATED WITHIN 18" OF ENCLOSURE PER NEC.

20. CONTRACTOR SHALL FOLLOW CPS ENERGY STANDARDS FOR RACK INSTALLATION.
21. MOISTURIZING PORT SHALL BE LOCATED ADJACENT TO TEST WELL.  MOISTURIZING PORT IS

1-INCH PVC SCH 80 PIPE WITH 1/8-INCH DIAMETER PERFORATIONS TO ALLOW WATER
SEEPAGE 1 FOOT AWAY FROM GROUNDING ROD.

22. REFER TO STRUCTURAL DRAWINGS FOR CANOPY AND RACK STRUCTURAL DETAILS.
23. ALL PANELS SHALL BE GROUNDED WITH #6 COPPER GROUNDING CONDUCTOR PER SAWS

DIRECTION.
24. RACK SHOWN IS FOR DIAGRAMMATIC PURPOSE ONLY.  PLEASE SEE STRUCTURAL

DRAWINGS FOR CANOPY AND RACK CONSTRUCTION AND FOUNDATION DETAILS.
25. CONDUIT TOP PENETRATIONS, BACK PENETRATIONS AND SIDE PENETRATIONS ON ALL

PANELS AND JUNCTION BOXES REGARDLESS OF LOCATION ARE NOT ALLOWED.  SURGE
PROTECTIVE DEVICE IS THE ONLY ENCLOSURE TO HAVE SIDE PENETRATIONS. CONDUIT
SHOWN ARE DRAWN FOR DIAGRAMMATIC PURPOSE ONLY.

26. PROTECTIVE DEVICES ARE SIZED PER NEC GUIDELINES.  CONTRACTOR SHALL SIZE
PROTECTIVE DEVICES PER NEC AND PER RESULT OF POWER SYSTEM STUDY.

27. 24" MINIMUM FROM GRADE TO BOTTOM OF ENCLOSURES.
28. DIELECTRIC COUPLINGS SHALL BE INSTALLED BETWEEN DISSIMILAR METALS IN ALL CASES.
29. TWO (2) - ONE (1) INCH CONDUITS FOR FUTURE TELEPHONE LINE.  CONTRACTOR TO

TERMINATE CONDUIT ON TYPE "C" CONDUIT BODIES WITH CAP OPEN END TO PREVENT
INTRUSION OF MOISTURE AND DEBRIS BEHIND SCADA PANEL..

30. CONTRACTOR TO TERMINATE THE SPARE CONDUITS ON TYPE "C" CONDUIT BODIES AND
CAP FOR FUTURE ENCLOSURE INSTALLATION.

31. #4/0 COPPER GROUND CONDUCTOR FURNISHED AND INSTALLED BY CONTRACTOR
(TYPICAL).

32. PROVIDE LABELS FOR LIGHT SWITCHES AND RECEPTACLE.
33. EQUIPMENT MUST BE MOUNTED FACING SOUTH.
34. CONTRACTOR TO MOUNT HORIZONTAL FRAMING TO SUPPORT COLUMNS USING U-BOLTS.

DO NOT DRILL IN SUPPORT COLUMN.
35. APPROVED GROUNDING ELECTRODE AND CLAMP FURNISHED AND INSTALLED BY

CONTRACTOR.  GROUND ROD SHALL BE   3/4" X 10'.  CONNECTION IS TO BE MADE BELOW
FINISH GRADE. GROUND RESISTANCE OF INSTALLED ROD W/O CONNECTIONS SHALL BE
MEASURED AND  REPORTED TO THE ENGINEER. REFER TO SECTION 16950.

36. #6 COPPER TINNED GROUND CONDUCTOR (TYPICAL OF 9).
37. ALUMINUM CONDUIT BODY TYPE C. CONTRACTOR WILL LEAVE A GROUNDING CONDUCTOR

LOOP TO ALLOW GROUND RESISTANCE MEASUREMENT
38. 6" DUCTILE IRON COVER FOR GROUND TEST WELL AND MOISTURIZING PORT.  PVC PIPE

PROVIDED WITH THREADED CAP. SEE NOTE 21 AND 35.
39. CONTRACTOR MUST PROVIDE 24" OF WIRE ENDS EXTENDING OUT OF SERVICE HEAD FOR

CPS TO MAKE CONNECTIONS AND FOR FORMING A DRIP LOOP CONDUCTOR 4-3/0 CU.
40. INCOMING MAIN 200A NON FUSED DISCONNECT SWITCH. TOP OF ENCLOSURE MUST BE 5

FEET ABOVE FINISHED GRADE FOR BOTH FUSED AND NON FUSED DISCONNECT SWITCHES.
41. POWER METER  FURNISHED BY CPS, AND INSTALLED BY CONTRACTOR
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ELECTRICAL POWER SYSTEMS
 DESIGN AND TESTING

GRUBB ENGINEERING, INC.

TBPE FIRM REGISTRATION NO. 3904

NOTES:
1. FENCE SHALL BE GROUNDED AT EACH CORNER

WITH 3/4" X 10' GROUND ROD.  RODS SHALL BE
LOCATED INSIDE THE FENCE.

2. ALL GATES SHALL BE EQUIPPED WITH
GROUNDING STRAPS.  SEE LEGEND.

3. THERE SHALL BE A 20' SEPARATION BETWEEN
GROUND RODS.  SPACING SHOWN ON PLAN IS
FOR REFERENCE ONLY AND MIGHT NOT BE TO
SCALE.

4. ALL ABOVE GROUND CONDUIT SHALL BE
INSTALLED AS TO NOT CREATE A TRIPPING
HAZARD.

5. PVC COATED ALUMINUM CONDUIT SHALL BE
PROVIDED IN AREAS WHERE CONCRETE COMES
INTO CONTACT WITH ALUMINUM CONDUIT AND
SHALL BE USED FOR ALL BURIED AND CONCRETE
STUB-UPS.

6. GENERATOR SHALL BE BONDED TO GROUNDING
RING AT GROUNDING POINTS.

7. SEE SHEET E13 DETAIL A FOR GROUNDING
DETAILS FOR ALL RACKS AND FREE STANDING
ENCLOSURES.

8. CONTRACTOR SHALL OBSERVE NEC WORKING
SPACE REQUIREMENTS WHEN LOCATING
EQUIPMENT.

9. PROVIDE BARRIER PER NEC IN JUNCTION BOX TO
SEPARATE POWER AND SIGNAL CABLES.

10. PANELS SHALL OPEN AWAY FROM WET WELL.

11. SEE SHEET E12 DETAILS C, D, E & F FOR
JUNCTION BOX DETAIL.  SEE CIVIL DRAWINGS FOR
EXACT LOCATION OF ACCESS COVER, STILLING
WELL AND PUMP NUMBERS. DO  NOT EXTEND
SPARE CONDUIT INSIDE WET WELL.

12. ALL GROUND GRID CONDUCTORS SHALL BE
CONTINUOUS EXCEPT WHERE SPLICING IS
UNAVOIDABLE.

13. MOISTURIZING PORT SHALL BE LOCATED
ADJACENT TO TEST WELL LESS THAN 1' APART.

14. SEPARATION AMONG GROUNDING ELECTRODE
RODS AND WET WELL SHALL BE 10-FEET.

15. IF LOCATION OF ELECTRIC SERVICE POLE
CHANGES DURING CONSTRUCTION PHASE,
CONTRACTOR SHALL NOTIFY ENGINEER
IMMEDIATELY FOR APPROVAL.

16. OVERHEAD CONDUCTORS MUST HAVE A
HORIZONTAL CLEARANCE WITHOUT WIND OF 10
FEET FOR VOLTAGES UP TO 50KV.

17. UTILITIES NOT SHOWN FOR CLARITY. EXISTING
UNDERGROUND DUCTBANK AND OVERHEAD
LINES ARE APPROXIMATION.  PLEASE SEE CIVIL
DRAWINGS FOR UTILITIES.

18. GROUND RESISTANCE MEASURE 5 OHMS OR
LESS. CONTRACTOR TO ADD SUPPLEMENTAL
GROUND RODS WHERE NECESSARY TO ACHIEVE
THE RESISTANCE REQUIRED.

19. REFER TO SHEET E13 DETAIL G FOR HAND HOLE
DETAILS.

20. DISCHARGE PRESSURE TRANSMITTER TO BE
INSTALLED IN A LOCATION WHICH MAXIMIZES
ACCURACY.  MODIFY PIPING AS NEEDED TO MEET
THIS REQUIREMENT. REFER TO CIVIL PLANS FOR
EXACT LOCATION.

21. CONTRACTOR SHALL COORDINATE  WITH CPS
ENERGY AND COVER ALL COST FOR LINE
EXTENSION AND SERVICE DROP INSTALLATION.

22. REFER TO SHEET SHEET E2 FOR ADDITIONAL
CABLES NOT LISTED IN DUCTBANKS ON THIS
SHEET.

23. EQUIPMENT MUST BE MOUNTED FACING SOUTH.
24. CPS ENERGY TRANSFORMER POLE MUST HAVE 28

FOOT EASEMENT.
25. DUCTBANKS AND CONDUIT RUNS FOR POWER

SCADA SIGNAL WIRING SHALL BE SEPARATED
AND CONTRACTOR SHALL MAINTAIN A MINIMUM
OF 12-INCH SEPARATION BETWEEN DUCTBANKS.

26. GROUND GRID MUST USE ALL EXOTHERMIC WELD
TO MAKE A SOLID COMMON GROUNDING LOOP.

SCALE:  AS SHOWN
A SITE PLAN SCALE:  AS SHOWNB WET WELL

AREA
LIGHT #2

AREA LIGHT #3

SERVICE RACK
SEE NOTE 7.

GENERATOR

WET WELL
SEE DETAIL B AND

NOTES 10 & 11.

AREA LIGHT #1

GROUND MOISTURIZING PORT

#4/0 STRANDED BARE TINNED COPPER WIRE,
SOFT DRAWN AS SHOWN ON PLANS

UNDERGROUND ELECTRIC DUCTBANK

OVERHEAD SERVICE

GROUNDING CONNECTION EXOTHERMIC
OR COMPRESSION

GATE FLEXIBLE GROUNDING STRAP.

TEST WELL WITH GROUND ROD CONNECTION
3/4" X 10' LONG.

GROUND ROD CONNECTION 3/4" X 10' LONG.

OH

ABOVE GRADE TAIL FOR EQUIPMENT
CONNECTION. TO BE LOCATED FOR PROPER
EQUIPMENT ENTRANCE.  PENETRATION THRU
CONCRETE TO HAVE SCHEDULE 80 PVC PIPE
SEGMENT.

PROPOSED CPS ENERGY OVERHEAD ELECTRICOHE

EXISTING CPS ENERGY OVERHEAD ELECTRICOHE

2-2" C TO GENERATOR (1 SPARE)
        REFER TO SHEET E2 FOR CABLE SIZES.
1-1" C TO GENERATOR CONTROL
       4 -1/C #12, W/ 2- #12 GND
1-1" C TO GENERATOR BATTERY CHARGER
       REFER TO SHEET E2 DETAIL B FOR
       CABLE SIZES.
2-1" C TO GENERATOR HEATER (1 SPARE)
       REFER TO SHEET E2 DETAIL B FOR
       CABLE SIZES.

2-1" C TO PUMP  (1 SPARE)
      REFER TO SHEET E2 FOR CABLE SIZES.
2-1" C TO PUMP MONITORING
       PER CONTROLS

2-2" C TO PUMP (1 SPARE)
CABLE PER PUMP MANUFACTURER

2-1" C TO AREA LIGHT (1 SPARE) TYPICAL
1"C, 2-#10 W/ 1-#12GND

2-1" C (1 SPARE) TO DISCHARGE
        PRESSURE TRANSMITTER.

2X(#16 TW/SH/PR)
SEE CIVIL DRAWINGS FOR LOCATION.

2-2" C TO ELECTRICAL SERVICE POLE (1 SPARE)
REFER TO SHEET E2 FOR CABLE SIZES.
2-1" C SPARE CONDUITS FOR FUTURE

TELEPHONE LINE

2-3/4" C (1 SPARE) TO JUNCTION BOX FOR
PRESSURE TRANSMITTER & HEAT

        TRACE POWER.
SEE SHEET E12 DETAIL B.

2-1" C TO TRANSDUCER (1 SPARE)
CABLE PER MANUFACTURER

2-1" C TO LEVEL FLOAT SWITCHES (1 SPARE)
8-#12

2-1"C TO ODOR CONTROL BLOWER (1 SPARE)
REFER TO SHEET E2 DETAILS A & B FOR

        CABLE DETAILS.
2-1"C TO ODOR CONTROL BLOWER CONTROLS

PER CONTROLS

2-3"C FOR FUTURE SCADA

2

1

KEYED NOTES

4

3

5

6

7

8

9

10

SERVICE POLE
AND RACK

5

10

9 8

5

7

4

82

5

2

7

HAND
HOLE
SEE

NOTE
19.

HAND
HOLE

SEE NOTE 19.

4

6

4

89
2

75

1

4

ODOR CONTROL
BLOWER
JUNCTION BOX
SEE NOTE 7.

FLOAT SWITCHES
JUNTION BOX.

TRANSDUCER
JUNCTION BOX

3
9

SEE
NOTE 7.

APPROXIMATE LOCATION OF
PRESSURE TRANSMITTER

SEE NOTE 20.

PRESSURE TRANSMITTER AND
HEAT TRACE JUNCTION BOX

PUMP
JUNCTION

BOXES

8

2 8 9

UNDERGROUND TO OVERHEAD
RISER AND TRANSFORMER POLE

LINE EXTENSION TO
SITE. SEE NOTES
15-17, 21 AND 24.

11

11

HANDHOLE
SEE NOTE 19.
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ELECTRICAL POWER SYSTEMS
 DESIGN AND TESTING

GRUBB ENGINEERING, INC.

TBPE FIRM REGISTRATION NO. 3904

PUMP #1 MOTOR CONTROL SCHEMATIC
SCALE:  N.T.S.

A

GENERAL NOTES

O
H A START 1STOP 1

TR1

X00

00X

(10 SEC)

CR1

C
P1

0X0

HT1

CR1

M1
PUMP 1 OFF

G

M1

PTT
PUMP 1 ON

R

ETM1

PUMP 1
HIGH TEMP

PUMP 1
SEAL LEAK

HT1

SL1

SSOL1
MO1

HT1 PTT

MOTOR 1
HIGH TEMP

A

SL1 PTT

PUMP 1
SEAL LEAK

A

SSF1 PTT

PUMP 1
RVSS FAULT

A

SL1

PPR1
RESET PPR1

PUMP 1

PMR1
CP1

MOTOR 1
HIGH TEMP

PUMP 1
SEAL LEAK

PTT

RLY1 LLRLSC

AR1LSF

P1 N

LIT-1

BYPASS RVSS

X0

0X

PUMP 1 MODE

M1
TR1

SSF1

MO1LC1

LC1

RV1

FAULT
OUTPUT

SSRVS1

MO1 PTT

PUMP 1
OVERLOAD

A

START INPUT
SSRVS1

SSRVS1

L NGND

CR1

PTT

CONTROL
POWER ON

W

TR1

SSF1M1

LC1

CR1

RUNNING RELAY
SSRVS1

RV1

RV1

R1

AR ALTERNATING RELAY FOR FLOAT MODE
CCP COMPACT CIRCUIT PROTECTOR
CP CONTROL POWER RELAY
CR CONTROL RELAY
ETM ELAPSED TIME METER
HT MOTOR HIGH TEMPERATURE RELAY
LC RVSS LINE CONTACTOR
LIT LEVEL CONTROLLER
LLR LOW LEVEL RELAY CUTOFF
LSC LEVEL SYSTEM WITH CONTROLLER
LSF LEVEL SYSTEM WITH FLOATS
M FULL VOLTAGE BYPASS STARTER
MO MOTOR OVERLOAD RELAY

PMR PHASE MONITORING RELAY

PPR PUMP PROTECTION RELAY
PPT PUSH-TO-TEST
R RUN INDICATION RELAY
RV SSRVS RUN AUXILIARY RELAY
SC SSRVS INTERNAL SHORTING CONTACTOR
SL SEAL LEAK RELAY
SS COIL SURGE SUPPRESSOR
SSF SOFT STARTER FAULT RELAY
SSOL SOLID STATE OVERLOAD RELAY
SSRVS SOLID STATE REDUCED VOLTAGE STARTER
TR TIMING RELAY

PUMP #2 MOTOR CONTROL SCHEMATIC
SCALE:  N.T.S.

D

O
H A START 2STOP 2

TR2

X00

00X

(20 SEC)

CR2

C
P2

0X0

HT2

CR1

M2 PUMP 2 OFF

G

M2

PTT
PUMP 2 ON

R

ETM2

PUMP 2
HIGH TEMP

PUMP 2
SEAL LEAK

HT2

SL2

SSOL2
MO2

HT2 PTT

MOTOR 2
HIGH TEMP

A

SL2 PTT

PUMP 2
SEAL LEAK

A

SSF2 PTT

PUMP 2
RVSS FAULT

A

SL2

PPR2
RESET PPR2

PUMP 2

PMR2
CP2

MOTOR 2
HIGH TEMP

PUMP 2
SEAL LEAK

PTT

RLY2LSC

AR2LSF

P2 N

LIT-1

BYPASS RVSS
XO

OX

PUMP 2 MODE

M2
TR2

SSF2

MO2LC2

LC2

RV2

FAULT
OUTPUT

SSRVS2

MO2 PTT

PUMP 2
OVERLOAD

A

START INPUT
SSRVS2

SSRVS2

L NGND

CR2

PTT

CONTROL
POWER ON

W

TR2

SSF2M2

LC2

CR2

RUNNING RELAY
SSRVS2

RV2

RV2

R2

1. ALL INDICATING LAMPS SHALL BE
PUSH-TO-TEST TYPE.

2. A PUMP PROTECTION RELAY SHALL BE
PROVIDED FOR EACH PUMP INSTALLED
AND SHALL PROVIDE PROTECTION
AGAINST MOTOR HIGH TEMPERATURE
AND PUMP SEAL LEAK.

3. LEVEL SENSOR PROBES FOR PUMP
CONTROL ARE NOT ALLOWED.

4. NOT USED.

5. PUMP PROTECTION RELAY CONTACT
LOGIC SHALL BE AS FOLLOW:

5.A. UNDER NORMAL CONDITIONS, N.C.
HIGH TEMP CONTACT IS OPEN,
AND N.O. SEAL LEAK CONTACT IS
OPEN.

5.B. UNDER MOTOR HIGH TEMP
CONDITION, THE N.C. HIGH TEMP
CONTACT CLOSES.

5.C. UNDER PUMP SEAL LEAK
CONDITION, THE N.O. SEAL LEAK
CONTACT CLOSES.

6. SOFT STARTER FAULT OUTPUT RELAY
SHALL BE OPEN UNDER NORMAL
CONDITION AND SHALL CLOSE UNDER
SOFT STARTER FAULT CONDITION.

7. THE CONTACT OF THE OVERLOAD RELAY
FOR THE FULL VOLTAGE BYPASS
STARTER SHALL BE OPEN UNDER
NORMAL CONDITION AND SHALL CLOSE
UNDER OVERLOAD CONDITION.

PANEL
FAN FORCED

HEATERTHERMOSTAT

(SET AT 40ºF)

LIFT PUMP NO. 2
CONTROL

SEE DETAIL D

120V POWER FROM POWER PANEL A NL

SPARE

P2 N

N

A/C UNIT
GNDL N

105

106

110

115

120

121

125

126

130

131

132

135

140

145

146

147

150

155

160

165

190

185

180

175

170

205

206

210

215

220

221

225

226

230

231

232

235

240

245

246

247

250

255

260

265

290

285

280

275

270

PANEL
FAN FORCED

HEATERTHERMOSTAT

(SET AT 40ºF)

LIFT PUMP NO. 1
CONTROL

SEE DETAIL A

120V POWER FROM POWER PANEL A NL

SPARE

P1 N

N

A/C UNIT
GNDL N

100

101

102

103

PUMP CONTROL PANEL #2 CONTROL
POWER DISTRIBUTION SCHEMATIC
SCALE:  N.T.S.

C

PUMP CONTROL PANEL #1 CONTROL
POWER DISTRIBUTION SCHEMATIC
SCALE:  N.T.S.

B

131,190,195

130,180,195

120,170,195

120,165,195

132,140,145

130,132

131,140,146

130,132

121,130,131

106,195

200

201

202

203

231,290,
290

230,280,275A

220,270,275A

220,265,275A

232,240,
245

230,232

231,240,
246

230,232

221,230,
231
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195
265A

206,290

LEGEND

EXTERNAL PANEL WIRING

INTERNAL PANEL WIRING

PUMP CONTROL PANEL (DARK
SIDE INDICATES CONNECTION
INTERNAL TO PANEL.)

120V POWER FROM LIFT PUMP NO. 1 CONTROL DISCONNECTING MEANS
(BREAKER LOCATED INSIDE PUMP CONTROL PANEL) 120V POWER FROM LIFT PUMP NO. 2 CONTROL DISCONNECTING MEANS

(BREAKER LOCATED INSIDE PUMP CONTROL PANEL)

E5

RV1
RV2

LLR

HT1

PUMP #1
HIGH TEMP

SL1

PUMP #1
SEAL LEAK

MO1

PUMP #1
MOTOR

OVERLOAD

A

X00

PUMP #1 IN
"HAND"

CONTROL

00X

O
H A

PUMP #1 IN
"AUTO"

CONTROL

195
R1

PUMP #1
RUN STATUS

O
H SSF1

PUMP #1
SOFT START

FAIL

00X

O
H A

PUMP #1
RVSS/BYPASS
IN "BYPASS"

MODE

CP1

PUMP #1
PHASE LOSS

DISCRETE SIGNALS FOR SCADA SYSTEM

A

X00

PUMP #2 IN
"HAND"

CONTROL

00X

O
H A

PUMP #2 IN
"AUTO"

CONTROL

R2

PUMP #2
RUN STATUS

O
H

HT2

PUMP #2
HIGH TEMP

SL2

PUMP #2
SEAL LEAK

MO2

PUMP #2
MOTOR

OVERLOAD

SSF2

PUMP #2
SOFT START

FAIL

00X

O
H A

PUMP #2
RVSS/BYPASS
IN "BYPASS"

MODE

CP2

PUMP #2
PHASE LOSS

LSF
LSF

LSC
LSC

265A

275A
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ELECTRICAL POWER SYSTEMS
 DESIGN AND TESTING

GRUBB ENGINEERING, INC.

TBPE FIRM REGISTRATION NO. 3904
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NOTES:
1. DISTANCE BETWEEN INTERIOR PANEL AND ANY COMPONENT SHALL BE AT

LEAST 5".
2. DISTANCE BETWEEN EXTERIOR PANEL AND INTERIOR PANEL SHALL BE AT

LEAST 2".
3. DESIGN WILL COMPLY WITH MINIMUM SEPARATION DISTANCES AMONG

INTERNAL COMPONENTS AS SHOWN.
4. THE CONTRACTOR SHALL REFER TO THE PLANS AND SPECIFICATIONS FOR

MORE DETAILED EQUIPMENT REQUIREMENTS.
5. SEE INTERNAL LAYOUTS FOR FURTHER PANEL DETAILS.
6. PANEL MOUNT AIR CONDITIONER SIZE IS AN APPROXIMATION.  CONTRACTOR

TO SIZE AIR CONDITIONER PER EQUIPMENT AND ENCLOSURE SIZE. SEAL A/C
UNIT PENETRATIONS WITH APPROVED MEANS TO MAINTAIN THE ENCLOSURE
NEMA 4X CATEGORY.  ENCLOSURE INTERNAL TEMPERATURE SHALL BE 80°F
AND EXTERNAL AMBIENT TEMPERATURE OF 105°F.

7. CONTRACTOR SHALL PROVIDE BARRIER BETWEEN ALL DISSIMILAR VOLTAGES.
8. ALL INDICATING LAMPS SHALL BE PUSH-TO-TEST TYPE.
9. PUMP PROTECTION RELAYS SHALL BE PROVIDED FOR EACH PUMP INSTALLED.

AT A MINIMUM PROVIDE PROTECTION AGAINST MOTOR HIGH TEMPERATURE
AND PUMP SEAL LEAK.

10. INSULATION IS REQUIRED FOR ALL ENCLOSURES EQUIPPED WITH A/C UNIT,
INCLUDING SCADA ENCLOSURES, RVSS ENCLOSURES AND LEVEL CONTROL
ENCLOSURES.  SEE DETAIL C.

11. INSTALL INSULATING SHEETS IN THE INTERIOR SURFACES OF THE PANEL,
INCLUDING DOOR(S). NOT REQUIRED FOR INTERNAL SWING PANELS.

W

CONTROL
POWER ON

PUMP 1

PUMP 1
STOP

ETM

PUMP 1
START

PUMP 1
OFF

HAND  AUTO

R

PUMP 1
ON

G

PUMP 1
OFF

PUMP 1
OVERLOAD

PPR1
RESET

PUMP 1
               SOFT

BYPASS START

STOP
ALARM
RUN

ENTER

MENU
STOP

RESET START

4

3

2

1

2

1

4

3

FULL
VOLTAGE

STARTER 1

NEMA 2

M1

LINE
CONTACTOR

1

PMR1

STATUS

190
380200

400

210
420

220
440

230
460

240
480

250
500

15A

120-VAC
EXTERNAL
SOURCE

MINIATURE
BREAKERS

L N G

CATALOG No. DAH2001A
VOLTS 115 WATTS 200

CAUTION SURFACE MAY BE HOT

L2L1

HEATER

5" X 5"
CLEAR AREA
FOR SAFETY

SCADA SIGNAL
TERMINAL BOARD

AUTOMATIC
CONTROL
LOOP TB

PU
M

P 
#1 PUMP

SENSOR
TB

120-VAC
EXTERNAL

SOURCE

POWER
DISTRIBUTION

BLOCK

120-VAC MINI
BREAKERS

COMPACT CIRCUIT
PROTECTOR

(CCP1)

 MINIMUM A/C
PERFORMANCE:

2,800 BTU @ 80ºF INTERNAL
ENCLOSURE AND 105ºF

EXTERNAL AMBIENT
120 VAC,

R134A GAS ONLY

2 FT
CLEARANCE

REQUIRED FOR ALL
PANEL A/C UNITS

SEAL A/C UNIT PENETRATIONS
WITH APPROVED MEANS TO

MAINTAIN THE ENCLOSURE NEMA
4X CATEGORY

SOFT
STARTER

PANEL
MOUNT HMI

A

PUMP 1
HIGH TEMP

PUMP 1
SEAL LEAK

POWER
DISTRIBUTION

BLOCK

RESET

120 VAC COIL

A1 A2

L1 L2 L3

T2 T3T1

NEMA 2

LC1

120 VAC COIL

A1 A2

L1 L2 L3

2

1
NC

4

3
NO

4

3

2

1

11
2 0 9

4
1

4 2

8 6

3
1

1

5

HT1

11
2 0 9

4
1

4 2

8 6

3
1

1

5

SL1

11
2 0 9

4
1

4 2

8 6

3
1

1

5

MO1

PPR1

SUPPLY

TEMPERATURE

LEAKAGE

11
2 0 9

4
1

4 2

8 6

3
1

1

5

SSF1

1
2 9

4
1

4

8

3
1

1

5

CP1

TR1

1
2 9

4
1

4

8

3
1

1

5

RV1

11
2 0 9

4
1

4 2

8 6

3
1

1

5

CR1

5

1

9

R1

PUMP 1
SOFT START

FAIL

A A A

NO NC

NO NCNC NO

15A 15A

4" 4"

5"

5"

5"

4"

5"

6"

8"

5"

INTERNAL SWING PANEL
48"H x 36"W x 16"D

MINIMUM ENCLOSURE SIZE

PANEL EXTERIOR

PANEL INTERIOR

PANEL CROSS
SECTION

1-INCH THICK, GLASS
WOOL WITH FRK FACING

SEE NOTES 1-11
D PUMP CONTROL PANEL LAYOUT (TYPICAL OF 3)

SEE NOTES 10-11.SCALE:  N.T.S.
C CLIMATE CONTROLLED PANEL INSULATION

E6
PUMP #3 MOTOR CONTROL SCHEMATIC
SCALE:  N.T.S.

A

O
H A START 3STOP 3

TR3

X00

00X

(30 SEC)

CR3

C
P3

0X0

HT3

CR3

M3 PUMP 3 OFF

G

M3

PTT
PUMP 3 ON

R

ETM3

PUMP 3
HIGH TEMP

PUMP 3
SEAL LEAK

HT3

SL3

SSOL3
MO3

HT3
PTT

MOTOR 3
HIGH TEMP

A

SL3
PTT

PUMP 3
SEAL LEAK

A

SSF3 PTT

PUMP 3
RVSS FAULT

A

SL3

PPR3
RESET PPR3

PUMP 3

PMR3
CP3

MOTOR 3
HIGH TEMP

PUMP 3
SEAL LEAK

PTT

RLY4LSC

AR3LSF

P2 N

LIT-1

BYPASS RVSS

XO

OX

PUMP 3 MODE

M3
TR3

SSF3

MO3LC3

LC3

RV3

FAULT
OUTPUT

SSRVS3

MO3 PTT

PUMP 3
OVERLOAD

A

START INPUT
SSRVS3

SSRVS3

L NGND

CR3

PTT

CONTROL
POWER ON

W

TR3

SSF3M3

LC3

CR3

RUNNING RELAY
SSRVS3

RV3

RV3

R3

305

306

310

315

320

321

325

326

330

331

332

335

340

345

346

347

350

355

360

365

390

385

380

375

370

331,390,
395

330,380,395

320,370,395

320,365,395

332,340,
345

330,332

331,340,
346

330,332

321,330,
331

395

306,395

120V POWER FROM LIFT PUMP NO. 3 CONTROL DISCONNECTING MEANS
(BREAKER LOCATED INSIDE PUMP CONTROL PANEL)

PANEL
FAN FORCED

HEATERTHERMOSTAT

(SET AT 40ºF)

LIFT PUMP NO. 3
CONTROL

SEE DETAIL A

120V POWER FROM POWER PANEL A NL

SPARE

P2 N

N

A/C UNIT
GNDL N

PUMP CONTROL PANEL #3 CONTROL
POWER DISTRIBUTION SCHEMATIC
SCALE:  N.T.S.

B

300

301

302

303

RV3

LLR

LSF

HT3

PUMP #3
HIGH TEMP

SL3

PUMP #3
SEAL LEAK

MO3

PUMP #3
MOTOR

OVERLOAD

A

X00

PUMP #3 IN
"HAND"

CONTROL

00X

O
H A

PUMP #3 IN
"AUTO"

CONTROL

395
R3

PUMP #3
RUN STATUS

O
H SSF3

PUMP #3
SOFT START

FAIL

00X

O
H A

PUMP #3
RVSS/BYPASS
IN "BYPASS"

MODE

CP3

PUMP #3
PHASE LOSS

LSC
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ELECTRICAL POWER SYSTEMS
 DESIGN AND TESTING

GRUBB ENGINEERING, INC.

TBPE FIRM REGISTRATION NO. 3904

LI
F

T
 S

T
A

T
IO

N
 C

O
N

T
R

O
L 

D
E

T
A

IL
S

 #
3 

LE
V

E
L 

C
O

N
T

R
O

L
P

A
N

E
L 

LA
Y

O
U

T
 A

N
D

 C
O

N
T

R
O

L 
S

C
H

E
M

A
T

IC

POWER
SUPPLY120-VAC

EXTERNAL SOURCE
MINIATURE
BREAKERS

L N G

LLA

TRA

FLOAT
SWITCH

TERMINAL
BOARD

SCADA SIGNAL
TERMINAL BOARD

PUMP CONTROL
LOOP TERMINAL

BOARD

PU
M

P 
#1

PU
M

P 
#2

CAUTION SURFACE MAY BE HOT

5" X 5"
CLEAR AREA
FOR SAFETY

30"H x 24"W x 12"D
MINIMUM ENCLOSURE SIZE

W

CONTROL
POWER ON

HORN
SILENCE

INTERNAL SWING PANEL

INTRINSICALLY
SAFE RELAY

FOR HIGH
LEVEL FLOAT

CONTROLLER BACKUP FLOATS

INTRINSICALLY
SAFE ZENER

BARRIER

W
ET

 W
EL

L 
LE

VE
L

SR

4"

 MINIMUM A/C PERFORMANCE:
1,300 BTU @ 80ºF INTERNAL

ENCLOSURE AND 105ºF
EXTERNAL AMBIENT

120 VAC,
R134A GAS ONLY

2 FT CLEARANCE

REQUIRED FOR ALL PANEL A/C
UNITS

SEAL A/C UNIT PENETRATIONS WITH
APPROVED MEANS TO MAINTAIN THE

ENCLOSURE NEMA 4X CATEGORY

RED LIGHT BEACON HORN

H
LA

2 FT CLEARANCE
REQUIRED FOR ALL PANEL A/C

UNITS

CL N

ALARM HORN

SILENCE

TRA
R

ALARM
BEACON

SR

SR

535

545

550

540

506

500

540,550

W

CONTROL
POWER ON

PTT

CPF 600

510 LLA11 12
RLY3
LIT

525,600

507

511

516

18 19
RLY 6

SEE NOTE 2

SEE NOTE 7.

515

520

HLA 530, 600
SEE NOTE 2

525 LLR
LLA

125,225,325

530 TRA
HLA

535
(10 SEC.)

FLASHER

555

BOTH
CONTROLLER BACKUP FLOATS

LSC
125,125,
225,225
325,325

LSF
126,126,
226,226,
326,326

LSB 556,561,600

X00

00X

0X0

LS
B

ALTERNATING RELAY
W/ INTEGRATED INTRINSICALLY

SAFE BARRIER

(LINE) 71 (INTRINSICALLY
SAFE SOURCE)

(NTRL) 82 (OFF)

BACKUP FLOATS

OFF

(PUMP 1) 93 (LEAD) AR1

(PUMP 2) 104 (LAG 1) AR2

LEAD

LAG1

(PUMP 3) 115 (LAG 2)

(PUMP 4) 126 (LAG 3)

560

565

570

575

580

585

590

595

LLR

AR
1

AR
2

ALTERNATING
RELAY

C
PF

HIGH LEVEL
ALARM TEST

BOTH

PANEL
FAN FORCED

HEATER

120V POWER FROM POWER PANEL A

NL

LEGEND

EXTERNAL PANEL WIRING
INTERNAL PANEL WIRING

LEVEL CONTROL PANEL (DARK
SIDE INDICATES CONNECTION
INTERNAL TO PANEL.)

THERMOSTAT 

(SET AT 40ºF) A/C UNIT

GNDL N

GNDL N

DC POWER
SUPPLY INPUT

GNDL N

LIT

WET WELL LEVEL
CONTROL SYSTEM

SEE DETAIL B

SPARE

CL N

LEVEL CONTROL PANEL FIELD

INTRINSICALLY SAFE
ZENER BARRIER

SAFE
ZONE

HAZARD
ZONE

GND

SUBMERSIBLE LEVEL
TRANSMITTER

+24 VDC

-24 VDC

DC POWER SUPPLY

FROM LEVEL
CONTROLLER LIT-1
ANALOG OUTPUT

TO SCADA PANEL WET
WELL LEVEL ANALOG

INPUT

LEVEL
CONTROLLER
LIT-1 ANALOG

INPUT

+

-

SHD

+

-

GND

 MINIMUM A/C PERFORMANCE:
1,300 BTU @ 80ºF INTERNAL

ENCLOSURE AND 105ºF
EXTERNAL AMBIENT

120 VAC,
R134A GAS ONLY

SEAL A/C UNIT PENETRATIONS WITH
APPROVED MEANS TO MAINTAIN THE

ENCLOSURE NEMA 4X CATEGORY

NOTES:

120V POWER FROM WET WELL LEVEL CONTROL SYSTEM DISCONNECTING MEANS
(BREAKER LOCATED INSIDE LEVEL CONTROL PANEL)

LOW LEVEL
ALARM

HIGH LEVEL
ALARM

INTRINSICALLY SAFE
ZENER BARRIER

RELAY

SAFE
ZONE

HAZARD
ZONE

HIGH LEVEL
BACKUP
FLOAT

HIGH LEVEL ALARM
TEST

SR

LS
B

130

501

502

503

504

505

556

561

SCALE:  N.T.S.
A LEVEL CONTROL PANEL LAYOUT

SCALE:  N.T.S.
B

LEVEL CONTROL SCHEMATIC LOCATED IN LEVEL CONTROL PANEL

SCALE:  N.T.S.
C

LEVEL CONTROL PANEL CONTROL
POWER DISTRIBUTION SCHEMATIC

SCALE:  N.T.S.
D

WET WELL LEVEL TRANSMITTER
INSTRUMENT WIRING SCHEMATIC

E7

230

SEE NOTE 9
FOR SPECIAL

REQUIREMENT
FOR RELAYS LSC

AND LSF

LSBLSC LSF

ENCLOSURE
GROUNDING BAR
MADE OF TIN
PLATED COPPER.
SEE NOTE 10.

CPF

CONTROL
POWER

FAIL

LLA

LOW
LEVEL
ALARM

HLA

HIGH
LEVEL
ALARM

DISCRETE SIGNALS FOR SCADA SYSTEM

1. LEVEL CONTROLLER OUTPUT RELAYS RLY1, RLY2 AND RLY4 SHALL BE ASSIGNED TO A
PUMP FUNCTION AND SHALL BE MANAGED BY A PUMPING ALGORITHM TO ALTERNATE THE
LEAD PUMP AND LAG PUMP FOR EACH PUMPING CYCLE.

2. LEVEL CONTROLLER OUTPUT RELAYS RLY3 AND RLY6 SHALL BE ASSIGNED FOR WET WELL
LOW LEVEL ALARM AND HIGH LEVEL ALARM RESPECTIVELY.  UNDER NORMAL WET WELL
LEVEL CONDITION, BOTH RELAYS SHALL BE DE-ENERGIZED AND CONTACTS OPEN.  UNDER
WET WELL LEVEL ALARM CONDITION, THE RESPECTIVE RELAY SHALL BE ENERGIZED AND
CONTACT CLOSED.

3. RELAY RLY3 (LOW LEVEL) IS A COMMON RELAY FOR ALL PUMPS INSTALLED.
4. HIGH LEVEL ALARM SHALL BE GENERATED WITH BOTH RELAY RLY6 (HIGH LEVEL) AND THE

HIGH LEVEL FLOAT.
5. ALL INDICATING LAMPS SHALL BE PUSH-TO-TEST TYPE.
6. THE LOAD OF EACH INTERNAL DIGITAL RELAY OF THE LEVEL CONTROLLER MUST BE

LIMITED TO NO MORE THAN ONE GENERAL PURPOSE RELAY COIL AND ONE TIME DELAY
RELAY COIL, OR TWO GENERAL PURPOSE RELAY COILS.

7. BACKUP FLOAT SWITCHES SHALL BE PROVIDED AS SHOWN.
8. ENCLOSURE SHALL INCLUDE A PANEL MOUNT A/C UNIT.  THE CAPACITY OF THE A/C UNIT,

FOR THE ENCLOSURE SIZE INDICATED, SHALL BE 1,300-BTU/HR FOR AN ENCLOSURE
INTERNAL TEMPERATURE OF 80ºF AND AND EXTERNAL AMBIENT TEMPERATURE OF 105ºF.

9. RELAYS LSC AND LSF SHALL BE OF THE NEMA INDUSTRIAL CONTROL RELAY TYPE WITH
STACKABLE MULTIPLE CONTACTS, AND EACH RELAY SHALL BE PROVIDED WITH TWO (2)
INDEPENDENT N.O. CONTACTS FOR EACH PUMP INSTALLED AND CONTROLLED
RESPECTIVELY.

10. INSTALL #6-AWG BARE STRANDED COPPER AND BOND TO COMMON GROUND FOR
SUPPLEMENTAL GROUNDING

BOTH
CTRLR FLTS

X00

SYSTEM IN
PRIMARY

(CONTROLLER)

00X

O
H A

SYSTEM IN
BACKUP
(FLOATS)

600
LSB

LEVEL
SYSTEM BOTH

SELECTED

AR3 330

AR
3

PU
M

P 
#3

LAG2
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ELECTRICAL POWER SYSTEMS
 DESIGN AND TESTING

GRUBB ENGINEERING, INC.

TBPE FIRM REGISTRATION NO. 3904
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F

T
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T
A

T
IO

N
 C

O
N

T
R

O
L 

D
E

T
A
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S

 #
4 

B
LO

W
E

R
 C

O
N

T
R

O
L

P
A

N
E

L 
LA

Y
O

U
T

 A
N

D
 C

O
N

T
R

O
L 

S
C

H
E

M
A

T
IC

NOTES:

1. ALL INDICATING LAMPS SHALL BE PUSH-TO-TEST TYPE.

2. THE BLOWER INTERNAL THERMAL SWITCH IS CLOSED UNDER NORMAL CONDITION AND
SHALL OPEN UNDER BLOWER OVERTEMPERATURE CONDITION.

3. INSTALL #6-AWG BARE STRANDED COPPER AND BOND TO COMMON GROUND FOR
SUPPLEMENTAL GROUNDING.

B1 N

610 W

CONTROL
POWER ON

PTT

LEGEND

EXTERNAL PANEL WIRING

INTERNAL PANEL WIRING

BLOWER CONTROL PANEL (DARK SIDE
INDICATES CONNECTION INTERNAL TO
PANEL.)

120V POWER FROM BLOWER CONTROL POWER DISTRIBUTION
(BREAKER LOCATED INSIDE BLOWER CONTROL PANEL)

NEMA 00, 0, 1

FULL VOLTAGE
STARTER 1

120-VAC
EXTERNAL
SOURCE

MINIATURE
BREAKERS

CP1 BT1

TR1

SCADA SIGNAL
TERMINAL

BOARD

24"H x 20"W x 10"D
MINIMUM ENCLOSURE

SIZE

INTERNAL SWING PANEL

W

CONTROL
POWER

ON

BLOWER 1
OFF  ON

R

BLOWER 1
ON

G

BLOWER 1
OFF

A

BLOWER 1
OVERLOAD

A

BLOWER 1
OVERTEMP

COMPACT CIRCUIT PROTECTOR
(CCP1)

4"

5"

4"

6"

4"

POWER
DISTRIBUTION BLOCK

120V POWER FROM POWER PANEL

NL

BLOWER CONTROL SYSTEM
SEE DETAIL B

SPARE

B1 N

BS

BP
1

PMR1
BP1605

606

606

615

BLOWER 1
OFF ON

TR1 6250X

X0620

BT1

(30 SEC.)

SSOL1

SS

TR1
625 630,635

STARTER 1

BS1

BLOWER 1 OFF

G

PTT
BLOWER 1 ON

R

PTT
630

635

640

BS1

BS1

645

BLOWER 1
OVERLOAD

A
PTT

650

SSOL1

BT1 615,650

THERMAL
SWITCH

N.C.
BLOWER 1

OVERTEMP

A
PTTBT1

601

602

ELECTRICAL ABBREVIATIONS
BS BLOWER FULL VOLTAGE STARTER
BT BLOWER OVER TEMPERATURE RELAY
CCP COMPACT CIRCUIT PROTECTOR
CP CONTROL POWER
PMR PHASE MONITORING RELAY

PTT PUSH-TO-TEST
SS COIL SURGE SUPPRESSOR
SSOL SOLID STATE OVERLOAD RELAY
TR TIMING RELAY

E8

ENCLOSURE
GROUNDING BAR
MADE OF TIN
PLATED COPPER.
SEE NOTE 3.

SCALE:  N.T.S.
A ODOR CONTROL BLOWER PANEL LAYOUT

SCALE:  N.T.S.
B ODOR CONTROL BLOWER CONTROL SCHEMATIC

SCALE:  N.T.S.
C

ODOR CONTROL BLOWER CONTROL
POWER DISTRIBUTION SCHEMATIC
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ELECTRICAL POWER SYSTEMS
 DESIGN AND TESTING

GRUBB ENGINEERING, INC.

TBPE FIRM REGISTRATION NO. 3904

IA0

IA1

IA2

IA3

IA4

IA5

IA8

IA9

IA10

IA11

IA12

IA13

IA6

IA7

IA15

IB0

IA14

IB1

IB2

IB3

IB4

IB5

IB6

IB7

IB9

IB11

IB12

IB10

IB8

LEGEND
PHASE FAILURE RELAYPFR

NOTES:

1. ISOLATION RELAYS (IR*) ARE SINGLE POLE SINGLE THROW.
WIRE ALL RELAYS TO INPUT CARDS INCLUDING SPARES.

2. DESIGNATED POINTS MAY CHANGE DURING COORDINATION
MEETING WITH SAWS.  REFER TO SPECIFICATION 16921.

3. INPUT SIGNALS SHALL BE DE-ENERGIZED (0) FOR ANY NORMAL
CONDITION, AND EQUIPMENT AT REST.  INPUT SIGNALS SHALL
BE ENERGIZED (1) FOR ANY ALARM CONDITION AND FOR
EQUIPMENT OPERATING.

IB14

IB15

IB13

PLC (SCADA)SCADA PLC PANEL

I00

I01

ALLEN BRADLEY

I02

I03

I04

I05

I06

I07

I09

I10

I11

I12

I13

I15

+24VDC
FROM 24VAC POWER SUPPLY

I08

I14

I01

I02

I03

I04

I00

I05

I06

I07FUTURE/SPARE

I08

I09

I10

I11

LOW LEVEL ALARM

I12

HIGH LEVEL ALARM

I13

I14

I15

GENERATOR ON

TRANSFER FAIL

FUTURE/SPARE

5069-IB16 16-POINT 24VDC INPUT MODULE

TB

FROM LEVEL
CONTROL

PANEL

HLA

LLA

120VAC UPS POWER
(GENERAL INPUTS)

CONTROL POWER FAILCPF

FUTURE/SPARE

FUTURE/SPARE

FUTURE/SPARE

GENERATOR FAIL +24VDC

FUTURE/SPARE

FUTURE/SPARE

FUTURE/SPARE

UTILITY POWER FAILPFR1 AT ATS

PFR2 AT ATS
UTILITY

GENERATOR
PFR3 ON LOAD

SIDE OF ATS

FROM ATS

FUTURE/SPARE

FROM
STANDBY

GENERATOR

FUTURE/SPARE

FUTURE/SPARE

FUTURE/SPARE

FUTURE/SPARE

FUTURE/SPARE

IA0

IA1

IA2

IA3

IA4

IA5

IA8

IA9

IA10

IA11

IA12

IA13

IA6

IA7

IA15

IB0

IB4

IB3

IB2

IA14

IB5

IB6

IB7

IB8

IB9

IB10

IB11

IB12

IB13

IB14

IB15

IB1

FUTURE/SPARE

UPS

FUTURE/SPARE

FUTURE/SPARE

FUTURE/SPARE

LEVEL SYSTEM
SELECTION "CONTROLLER"

LEVEL SYSTEM
SELECTION "BACKUP FLOATS"

CTRLR
BOTH

FLTS
X00

00X

LEVEL SYSTEMLSB

SELECTION "BOTH"

UPS ON

E9

FUTURE/SPARE

FUTURE/SPARE

FUTURE/SPARE

FROM
SCADA
PANEL

FIELD WIRING AND
MOTOR CONTROL PANEL

5A ISOLATION OR
INTERPOSING

RELAYS

16 CHANNEL
DIGITAL INPUT

MODULE A
(GENERAL INPUTS)

16 CHANNEL
DIGITAL INPUT

MODULE B
(GENERAL INPUTS)

+24VDC
FROM 24VAC POWER SUPPLY

TB

120VAC UPS POWER
(GENERAL INPUTS)

5A ISOLATION OR
INTERPOSING

RELAYS

IC0

IC1

IC2

IC3

IC4

IC5

IC8

IC9

IC10

IC11

IC12

IC13

IC6

IC7

IC15

ID0

IC14

ID1

ID2

ID3

ID4

ID5

ID6

ID7

PLC (SCADA)SCADA PLC PANEL

I00

I01

ALLEN BRADLEY

I02

I03

I04

I05

I06

I07

I09

I10

I11

I12

I13

I15

+24VDC
FROM 24VAC POWER SUPPLY

I08

I14

I01

I02

I03

I04

I00

I05

I06

I07

5069-IB16 16-POINT 24VDC INPUT MODULE

TB

120VAC UPS POWER
(LIFT PUMP 1)

IC0

IC1

IC2

IC3

IC4

IC5

IC8

IC9

IC10

IC11

IC12

IC13

IC6

IC7

IC15

ID0

ID4

ID3

ID2

IC14

ID5

ID6

ID7

ID1

5A ISOLATION OR
INTERPOSING

RELAYS

16 CHANNEL
DIGITAL INPUT

MODULE C
(LIFT PUMP 1)

16 CHANNEL
DIGITAL INPUT

MODULE D
(LIFT PUMP 2)

+24VDC
FROM 24VAC POWER SUPPLY

TB

120VAC UPS POWER
(LIFT PUMP #2)

5A ISOLATION OR
INTERPOSING

RELAYS

PUMP #1 RUN STATUS

PUMP #1 HIGH TEMP

PUMP #1 SEAL LEAK

PUMP #1 MOTOR OVERLOAD

PUMP #1  IN
"HAND" CONTROL

PUMP #1 IN
"AUTO" CONTROL

M1

HT1

SL1

MO1

H
O

A
X00

00X

SPARES
DEDICATED TO

PUMP #1

ID9

ID10

ID11

ID12

ID13

ID15

ID14

I09

I10

I11

I12

I13

I15

I08

I14

ID8

ID9

ID10

ID11

ID12

ID13

ID15

ID14

ID8

PUMP #2 RUN STATUS

PUMP #2 HIGH TEMP

PUMP #2 SEAL LEAK

PUMP #2 MOTOR OVERLOAD

HT2

M2

MO2

SL2

PUMP #2  IN
"HAND" CONTROL

PUMP #2 IN
"AUTO" CONTROL

H
O

A
X00

00X

SPARES
DEDICATED TO

PUMP #2

SCALE:  N.T.S.
A

SCADA DIGITAL INPUTS

FIELD WIRING AND
MOTOR CONTROL PANEL

+24VDC

PFR3 CONTACT LOGIC:
OPEN = TRANSFER NORMAL
CLOSED = TRANSFER FAIL

IE0

IE1

IE2

IE3

IE4

IE5

IE8

IE9

IE10

IE11

IE12

IE13

IE6

IE7

IE15

IE14

PLC (SCADA)SCADA PLC PANEL

I00

I01

ALLEN BRADLEY

I02

I03

I04

I05

I06

I07

I09

I10

I11

I12

I13

I15

+24VDC
FROM 24VAC POWER SUPPLY

I08

I14

5069-IB16 16-POINT 24VDC INPUT MODULE

TB

120VAC UPS POWER
(LIFT PUMP 3)

IE0

IE1

IE2

IE3

IE4

IE5

IE8

IE9

IE10

IE11

IE12

IE13

IE6

IE7

IE15

IE14

5A ISOLATION OR
INTERPOSING

RELAYS

16 CHANNEL
DIGITAL INPUT

MODULE E
(LIFT PUMP 3)

PUMP #3 RUN STATUS

PUMP #3 HIGH TEMP

PUMP #3 SEAL LEAK

PUMP #3 MOTOR OVERLOAD

PUMP #3  IN
"HAND" CONTROL

PUMP #3 IN
"AUTO" CONTROL

M3

HT3

SL3

MO3

H O A
X00

00X

SPARES
DEDICATED TO

PUMP #3

FIELD WIRING AND
MOTOR CONTROL PANEL

PUMP #1 SOFT START FAILSSF1

PUMP #1 RVSS/
BYPASS  IN

"BYPASS" MODE
XO

RVSS1BYPASS1

PUMP #1 PHASE LOSSCP1

PUMP #2 SOFT START FAILSSF2

PUMP #2 RVSS/
BYPASS  IN

"BYPASS" MODE
XO

RVSS2BYPASS2

PUMP #2 PHASE LOSSCP2

PUMP #3 SOFT START FAILSSF3

PUMP #3 RVSS/
BYPASS  IN

"BYPASS" MODE

PUMP #3 PHASE LOSSCP3
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ELECTRICAL POWER SYSTEMS
 DESIGN AND TESTING

GRUBB ENGINEERING, INC.

TBPE FIRM REGISTRATION NO. 3904
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 S

T
A

T
IO

N
S

C
A

D
A

 D
E

T
A

IL
S

 #
2

DISC.
PRESS.

I in 0+

PLCSCADA PANELFIELD WIRING

8 CHANNEL
ANALOG INPUT

MODULE #1
LEVEL CONTROLLER

ANALOG OUTPUT PORT
(4-20 mA)

V/I in 0-

V in 0+

ANLG COM

I in 1+

V/I in 1-

V in 1+

ANLG COM

I in 2+

V/I in 2-

V in 2+

ANLG COM

I in 3+

V/I in 3-

V in 3+

ANLG COM

NC

NC

I in 4+

V/I in 4-

V in 4+

ANLG COM

I in 5+

V/I in 5-

V in 5+

ANLG COM

I in 6+

V/I in 6-

V in 6+

ANLG COM

I in 7+

V/I in 7-

V in 7+

ANLG COM

NC

NC

+

-

CUT & ISOLATE
SHIELD

-

+

ANALOG TERMINAL
BOARD

ATB-03

ATB-02

ATB-04

ATB-06

ATB-07

ATB-08

ATB-10

ATB-11

ATB-12

CUT & ISOLATE
SHIELD

TEMP.
SENSOR -

+

CUT & ISOLATE
SHIELD

ATB-01

ATB-05

ATB-09

ATB-14

ATB-15

ATB-16

ATB-13

ATB-19

ATB-18

ATB-20

ATB-22

ATB-23

ATB-24

ATB-26

ATB-27

ATB-28

ATB-17

ATB-21

ATB-25

ATB-30

ATB-31

ATB-32

ATB-29

+ -

FROM 24VDC
POWER SUPPLY

REFERENCE
DETAIL C

1. THIS DETAIL IS SHOWN PER SAWS LIFT STATION
SCADA DESIGN GUIDELINES.

2. INSTALL ONE ISOLATION RELAY FOR EACH
DISCRETE INPUT PROVIDED PER EACH MODULE
INSTALLED.  EACH DISCRETE INPUT LOOP SHALL BE
PRE WIRED FROM THE TERMINAL BOARD, TO
ISOLATION RELAY TO MODULE INPUT CHANNEL.
SIMILARLY, INSTALL ONE FUSED TERMINAL BOARD
WITH A 32-MA FUSE AND ASSOCIATED NEGATIVE
AND GROUND TERMINAL BOARDS FOR EACH
ANALOG INPUT CHANNEL PROVIDED BY THE
MODULE AND ALSO PRE WIRE THE ANALOG LOOPS.
ALL ISOLATION RELAYS TO BE SINGLE POLE SINGLE
THROW. WIRE ALL RELAYS TO INPUT CARDS,
INCLUDING SPARES.

3. CONTRACTOR SHALL PROVIDE ADEQUATE SPACE
FOR COMPONENT REMOVAL.  SCADA PANEL
SUBMITTAL SHALL SHOW OFFSET DISTANCES OF
COMPONENTS FROM ENCLOSURE EDGES AND
BETWEEN COMPONENTS.

4. AIR CONDITIONER SIZE IS AN APPROXIMATION.
CONTRACTOR TO SIZE AIR CONDITIONER PER
EQUIPMENT AND ENCLOSURE SIZE.  CATEGORY
ENCLOSURE INTERNAL TEMPERATURE SHALL BE
80°F AND EXTERNAL AMBIENT TEMPERATURE OF
105°F

5. NOT USED.
6. REFER TO SPECIFICATION 16050 AND SHEET E9.
7. ALL INSTRUMENT SIGNAL CABLES (SHIELDED

CABLES) SHALL BE CONTINUOUS WITHOUT SPLICES.
8. THE UNINTERRUPTIBLE POWER SUPPLY SHALL BE

INSTALLED WITHIN THE SCADA ENCLOSURE
WITHOUT INTERFERING WITH ACCESS TO TERMINAL
STRIPS, RELAYS, SPACE HEATER OR ANY OTHER
TYPE OF DEVICE. THE SIZING OF THE UPS AND
EXTERNAL BATTERY TO PROVIDE 2 HOURS OF
EXTENDED RUNTIME AT 125% OF CONSTANT LOAD.

9. THE ENCLOSURE TEMPERATURE TRANSDUCER
SHALL BE PROVIDED WITH RTD TO COVER A
TEMPERATURE RANGE OF 0 TO 150-ºF.

10. ENCLOSURE SHALL BE RATED NEMA 4X, BE MADE
OF STAINLESS STEEL 316 AND SHALL BE WHITE
ENAMELED COATED.

11. SPACE HEATER SHALL BE PROVIDED WITH MINIMUM
SAFETY CLEARANCES INDICATED BY
MANUFACTURER TO PREVENT DAMAGE DUE TO
CLOSENESS TO HEATER.

12. THE ENCLOSURE DOOR SHALL BE PROVIDED WITH
AN INTERNAL FOLDING TABLE. AND A POCKET TO
STORE WIRING DIAGRAMS AND O&M INFORMATION.

13. INSULATION IS REQUIRED FOR ALL ENCLOSURES
EQUIPPED WITH A/C UNIT, INCLUDING SCADA
ENCLOSURES, AND LEVEL CONTROL ENCLOSURES.
SEE SHEET E6 DETAIL C.

14. INSTALL INSULATING SHEETS IN THE INTERIOR
SURFACES OF THE PANEL, INCLUDING DOOR(S).
NOT REQUIRED FOR INTERNAL SWING PANELS.

15. ALL CABLES, CONNECTORS, & PINOUT
CONNECTIONS SHALL BE SUBMITTED TO OWNER
FOR APPROVAL.

16. CONTRACTOR TO INTEGRATE, CONFIGURE AND
PROGRAM RELAYS.

17. CONTRACTOR SHALL FURNISH AND INSTALL
ADDITIONAL 8-POINT ANALOG INPUT CARD AND
CONNECTION CABLES FOR FUTURE ANALOG INPUTS.

18. PROVIDE SPARE TERMINALS FOR ALL SPARE
INPUTS.

19. ALL CONNECTIONS TO BE HARDWIRED.  PLUGS ARE
SHOWN FOR DIAGRAMMATIC PURPOSE ONLY.

20. REFER TO SPECIFICATION 16921 FOR EQUIPMENT
DETAILS.

21. TIA/EIA 568B OSP CAT 6, #23 AWG ETHERNET
OUTDOOR, UL LISTED, 23 AWG WITH WATERPROOF
WATERTIGHT RATED IP67 RATED RJ45
CONNECTORS AT EACH END.  (DO NOT EXCEED 300
FEET.) CABLING WILL BE SUPERIOR ESSEX TYPE
BBDGE CABLE, COPPER CLAD CABLING, PART
NUMBER#:  ENDURAGAIN OSP SHIELDED SUPERIOR
ESSEX 04-001-64, NO SUBSTITUTIONS.

22. MOUNT CELLULAR ANTENNA ON TOP OF SCADA
PANEL IF CELLULAR SERVICE IS DEEMED
ACCEPTABLE TO SAWS INSPECTIONS. USE
OUTDOOR RATED COAXIAL CABLE FOR
CONNECTION.

23. UTP CAT6 JUMPER USE PURPLE COLOR FOR SCADA
DEVICES.

FROM PWR
PANEL

FROM PWR
PANEL

15A
2
1

SCADA PLC PANELFIELD WIRING

SCADA POWER DISTRIBUTION
SCALE:  N.T.S.

C

UPS
120VAC GFI

SUPPLY
POWER

+-

5A

4
3

6
5

UNIT
A/C

15A

5A

HEATER

24 VDC

SUPPLY
POWER

PLC

TO AI CARD
REFERENCE DETAIL B FOR

WIRING SCHEMATIC

TO DI CARDS
REFERENCE
SHEET E9.

ISOLATION RELAYS
REFERENCE SHEET

E9 DETAIL A. 24 VDC
POWER
SUPPLY

120VAC DEDICATED
NON-GFI
RECEPTACLE

120VAC DEDICATED
NON-GFI RECEPTACLE

5A

POE
INJECTOR

+-

-+

8
7

5A

W

120VAC DEDICATED
NON-GFI RECEPTACLE

SURGE
PROTECTOR

SCADA INTERIOR PANEL LAYOUT
SCALE:  N.T.S.

A
SEE NOTES 1-22

SCADA ANALOG INPUTS
SCALE:  N.T.S.

B

FROM PWR
PANEL

UPS SOURCE
RECEPTACLE

 MINIMUM A/C PERFORMANCE:
2,500 BTU @ 80ºF INTERNAL

ENCLOSURE AND 105ºF
EXTERNAL AMBIENT

120 VAC,
R134A GAS ONLY

2 FT CLEARANCE

REQUIRED FOR
ALL PANELS WITH

A/C UNITS

SEAL A/C UNIT
PENETRATIONS WITH

APPROVED MEANS
TO MAINTAIN THE

ENCLOSURE NEMA
4X CATEGORY

SPD

POWER
SUPPLY 01

120-VAC
SOURCE

A/C UNIT
RECEPTACLE

MINIATURE
BREAKERS

AREA DEDICATED FOR 120-VAC
EXTERNAL SOURCE

AREA DEDICATED FOR
DC POWER SUPPLY

AREA
DEDICATED FOR

PROTECTION
L N G

PLC

CAUTION SURFACE MAY BE HOT
HEATER

TERMINAL BOARD FOR
ANALOG INPUTS

GENERAL INPUTS INTERPOSING RELAYS

PUMP #1 INPUTS INTERPOSING RELAYS PUMP #2 INPUTS INTERPOSING RELAYS

GENERAL INPUTS TERMINAL BOARD
PUMP #2 INPUTS

TERMINAL BOARD
PUMP #1 INPUTS

TERMINAL BOARD

MINIMUM ENCLOSURE DIMENSIONS:
42" X 60" X 12"

AREA DEDICATED FOR
DISCRETE INPUT SIGNALS

AREA
DEDICATED
FOR ANALOG
INPUT
TERMINAL
BOARDS

GROUND

ENCLOSURE GROUNDING BAR
MADE OF TIN PLATED COPPER.
INSTALL #6-AWG BARE STRANDED
COPPER AND BOND TO COMMON
GROUND FOR SUPPLEMENTAL
GROUNDING

UNINTERRUPTIBLE
POWER SUPPLY

(UPS)

SIMPLEX NON-GFCI 20-A RATED RECEPTACLE, UNLESS OTHERWISE
REQUIRED BY A/C MANUFACTURER

SEE NOTE 8, 17-19

6"X5" MIN.
CLEAR AREA
FOR SAFETY

SEE NOTES 15-18, 20

ROUTER
+ -

POWER
SUPPLY 02
24VDC

MINIATURE
BREAKER

KEEP CELLULAR
EQUIPMENT
TOGETHER SEE
DETAILS C AND D
ON THIS SHEET.

SMA
-JE

ALL FUSES SHALL
BE 32-mA

SCADA PANEL COMMUNICATIONS
SCALE:  N.T.S.D

FIELD WIRING

SEE
NOTE 23.

SCADA/PLC PANEL

ETHERNET
SWITCH

PER
SPECIFICATION

16921

BATTERY
PACKS

UPS
SNMP
WEB-
CARD

LAN2
PORT

LAN3
PORT

LAN1
PORT

SERIAL
PORT

SMC-M CONNECTOR

SMA-JE
TO THCFF
ADAPTER

CELLULAR
ANTENNA

MOUNTED TO
SCADA PANEL

SEE
NOTE 23.

ROUTER

SEE NOTES 15-16, 20-22

NOTES:

E10

MOXA

POE

A
M
P

ROUTER

ETHERNET
SWITCH

PLC
PROCESS

PORT 1

LAN4
PORTSEE

NOTE 23.

ETHERNET
SWITCH

-+

CELLULAR
ANTENNA

CELLULAR

UPLINK

PUMP #3 INPUTS INTERPOSING RELAYS

FROM PWR
PANEL

PUMP #3 INPUTS
TERMINAL BOARD
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ELECTRICAL POWER SYSTEMS
 DESIGN AND TESTING

GRUBB ENGINEERING, INC.

TBPE FIRM REGISTRATION NO. 3904
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NOTES:
1. ALL UNDERGROUND ELECTRIC

CONDUIT SHALL BE CONCRETE
ENCASED 24 INCHES BELOW GRADE.

2. ALL ENCLOSURESSHALL BE
PAD-LOCKABLE.

3. ALL MOUNTING HARDWARE AND
STRUT CHANNEL SHALL BE 316
STAINLESS STEEL.  ALL ENCLOSURES
SHALL BE NEMA 4X, UNLESS
OTHERWISE NOTED.

4. GROUND RESISTANCE SHALL BE AS
MINIMUM AS POSSIBLE, BUT IN NO
CASE SHALL EXCEED 5 OHMS.

5. REFER TO SPECIFICATION 16050 FOR
SWITCH AND NAMEPLATE
REQUIREMENTS.

6. SEE STRUCTURAL PLAN DRAWINGS
FOR FOUNDATION.

7. CONTRACTOR TO REMOVE
IRREGULARITIES AND TO PROVIDE
SMOOTH FINISH, PAINT EXPOSED
AREA   SAFETY YELLOW.

8. GROUND ROD SHALL BE BONDED TO
SITE GROUNDING SYSTEM.

9. LIGHT FIXTURE TO BE MOUNTED
TWENTY-THREE FEET ABOVE GRADE,
WHICH INCLUDES THE 3' BASE.

10. HTCR* IMPLIES HEAT TRACE CURRENT
SENSING RELAY.

11. PROVIDE LITTELFUSE CURRENT
SENSING RELAY ECS40A.

12. PHOTOCELL SHALL BE LOCATED ON
RESPECTIVE LIGHT FIXTURE.

13. CONTRACTOR SHALL PROVIDE
ADEQUATE SPACE FOR COMPONENTS
FROM ENCLOSURE EDGES

14. INSTALL TAG AS SHOWN ON FRONT
EXTERIOR OF PANEL.

3/4" X 10' GROUND
ROD WITH CADWELD

CONNECTION.
SEE NOTE 29.

#4/0 BARE COPPER TINNED
GROUND WIRE CONTINUOUS

GROUND POLE TO GREEN
GROUND WIRE WITH

INTERIOR GROUNDING
LUGS ACCESSIBLE FROM

OPENING

HAND HOLE WITH ALUMINUM
COVER AND STAINLESS
STEEL SCREWS.

PVC CONDUIT, CONCEAL ALL
WIRING IN POLE AND TROUGHS

POLE:
 LITHONIA MODEL

SSA205GDM19VDDDB

FIXTURE:
LITHONIA
KAD LED 60C 700 40K
R4 MVOLT SPD 06
PER5 HS DDBXD
DLL127F1.5JU

 SEE NOTES 6 AND 7.

FINISHED GRADE

STAINLESS STEEL ANCHOR
BOLTS PROVIDED BY
MANUFACTURER. MINIMUM
OF 3' - 0" LONG.
PROVIDE BOTTOM NUT FOR
LEVELING AND DOUBLE NUTS
ON TOP BASE COVER.

36"

2" CHAMFERED EDGESANCHOR BOLT PROJECTION

36" LONG BARE COPPER
WIRE OUT OF BASE

AREA
LIGHT #1

L

AUTO

OFF

HAND

12
0V

PC1

FR
O

M
 P

O
W

ER
 P

AN
EL

 

L

N

PC   -PHOTO CELL CONTACTOR
SW  -20 AMP, SPDT, CENTER OFF, INDUSTRIAL TOGGLE SWITCH

SW1

SEE NOTES 6-9. SCALE:  N.T.S.B
AREA LIGHT WIRING DIAGRAM (TYPICAL OF 3)

FR
O

M
 P

O
W

ER
 P

AN
EL

 A

HTC

HEAT TRACE
THERMOSTAT

12
0 

VA
C

HTTSET AT 40° F
HTC

TERMINAL POINT IN HEAT TRACE PANEL DARK SIDE
INDICATES CONNECTIONS INTERNAL TO PANEL.

PR
ES

SU
R

E
TR

AN
SM

IT
TE

R

CB

GFPE

H
TC

R
1

TE
ST

HTCR1

R

SCALE:  N.T.S.C
PRESSURE TRANSMITTER HEAT TRACE CONTROL

SEE NOTES 10-11
SCALE:  N.T.S.D
HEAT TRACE PANEL

SCALE:  N.T.S.A
LIGHT POLE FOUNDATION (TYP. OF 2)

SEE NOTE 12.

PANEL NAMEPLATE

TE
R

M
IN

AL
 B

LO
C

K

R
EL

AY
S 

AN
D

 C
O

N
TA

C
TO

R

HEAT TRACE
CABINET

THERMOSTAT

TEST

R

PRESSURE
TRANSMITTER

CIRCUIT ON

INTERIOR PANEL INTERIOR SWING PANEL

SEE NOTES 13-14

TERMINAL POINT IN SWITCH ENCLOSURE.  DARK SIDE
INDICATES CONNECTIONS INTERNAL TO ENCLOSURE.

PHOTOCELL

CIRCUIT ON

PTT
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ELECTRICAL POWER SYSTEMS
 DESIGN AND TESTING

GRUBB ENGINEERING, INC.

TBPE FIRM REGISTRATION NO. 3904
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1. SEAL ALL CONDUITS ENTERING WET WELL. SEALS
SHALL BE INSTALLED ABOVE STRAIGHT CONDUIT
BODIES. SEALS MUST BE LOCATED WITHIN 18" OF
THE ENCLOSURE PER NEC.  SEAL CONDUITS
PROPERLY TO PREVENT GASES FROM ENTERING
ELECTRICAL BOXES.

2. SUBMERSIBLE TRANSDUCER CABLE SHALL BE
ROUTED THROUGH CONDUIT EMBEDDED IN WET
WELL TOP SLAB DIRECTLY TO LEVEL CONTROL
PANEL.

3. THIS JUNCTION BOX DETAIL APPLIES TO ALL
JUNCTION BOXES INSTALLED TO CONNECT MOTORS
SUCH AS PUMPS, BLOWERS, OR ANY SPECIAL
MOTOR APPLICATION REQUIRED BUT NOT SHOWN
ON THESE STANDARD DRAWINGS.

4. JUNCTION BOXES SHALL BE SIZED TO MEET THE
INTERNAL DIMENSIONS, BASED ON THE REQUIRED
SIZE OF POWER DISTRIBUTION BLOCK, WIRING
DUCTS AND NUMBER OF TERMINAL STRIPS FOR
PUMP SENSOR SIGNALS, BUT IN NO CASE SHALL
THE PUMP JUNCTION BOXES BE SMALLER THAN
20(H)X16(W)X8(D)-INCHES.

5. POWER DISTRIBUTION BLOCKS SHALL HAVE A
SHORT CIRCUIT RATING THAT EXCEEDS THE
MAXIMUM AVAILABLE FAULT CURRENT AT THE
SERVICE ENTRANCE.

6. SHOWN INTERNAL DIMENSIONS SHALL BE
MEASURED FROM EDGE OF BACK PANEL AND NOT
FROM THE ENCLOSURE BODY.

7. ALL ALUMINUM CONDUITS SHALL BE PROVIDED
WITH GROUNDING BUSHINGS AND SHALL BE
GROUNDED.

8. THIS JUNCTION BOX DETAIL APPLIES TO ALL
JUNCTION BOXES INSTALLED TO CONNECT FLOAT
SWITCHES, OR ANY INSTRUMENTATION AND
CONTROL DEVICE THAT IS INSTALLED BUT NOT
SHOWN ON THESE DRAWINGS, IN WHICH THE
WIRING CONSIST OF DISCRETE SIGNALS THAT
OPERATE AT 120-VAC, OR ANY OTHER VOLTAGE
SYSTEM, PROVIDED EACH VOLTAGE SYSTEM HAS
ITS OWN DEDICATED JUNCTION BOX.

9. INSTRUMENT WIRING SUCH AS FLOAT SWITCH
CABLES SHALL TERMINATE AT THE TERMINAL
STRIP.

10. JUNCTION BOXES SHALL BE SIZED TO MEET THE
INTERNAL DIMENSIONS, BASED ON THE REQUIRED
SIZE AND NUMBER OF TERMINAL STRIPS, AND THE
SIZE AND NUMBER OF WIRING DUCTS, BUT IN NO
CASE SHALL THE INSTRUMENTATION AND CONTROL
JUNCTION BOXES BE SMALLER THAN
16(H)X12(W)X8(D)-INCHES.

11. THIS JUNCTION BOX DETAIL APPLIES TO ALL
JUNCTION BOXES INSTALLED FOR ANALOG SIGNAL
WIRING FOR INSTRUMENTATION AND CONTROL
DEVICES SUCH AS SUBMERSIBLE LEVEL
TRANSMITTERS, DISCHARGE PRESSURE
TRANSMITTERS, OR ANY INSTRUMENTATION AND
CONTROL DEVICE THAT IS INSTALLED BUT NOT
SHOWN ON THESE DRAWINGS.

12. ANALOG SIGNAL CABLES SHALL BE CONTINUOUS
AND WITHOUT SPLICES, FROM INSTRUMENT,
THROUGH JUNCTION BOX, TO RESPECTIVE ANALOG
I/O MODULE OR DEVICE.  ANALOG SIGNAL CABLE
SHALL BE LOOPED AND TIED IN A NEAT MANNER
AND WITHOUT OVER BENDING.

13. ANALOG SIGNAL WIRING SHALL NOT BE MIXED WITH
ANY OTHER POWER, CONTROL OR SIGNAL WIRING.

14. JUNCTION BOXES SHALL BE SIZED BASED ON THE
SIZE, BENDING RADIUS, NUMBER OF LOOPS, AND
TOTAL NUMBER OF ANALOG SIGNAL CABLES
CONTAINED, BUT IN NO CASE SHALL THE
INSTRUMENTATION AND CONTROL JUNCTION
BOXES BE SMALLER THAN
16(H)X12(W)X8(D)-INCHES.

15. A DEDICATED GROUNDING CABLE SHALL BE
INSTALLED TO GROUND THE JUNCTION BOX AND
EACH CONDUIT BUSHINGS.

16. INSTRUMENT, WIRE ROPE AND ALL FASTENERS
SHALL BE OF STAINLESS STEEL 316 TYPE.

17. WEIGHT SHALL BE DRILLED AND TAPPED AT THE
CENTER TO ALLOW A BOLT TO SOLIDLY FASTEN
INSTRUMENT TO WEIGHT.

18. INSTRUMENT SIGNAL CABLE SHALL BE FASTENED
TO WIRE ROPE WITH THICK HEAVY DUTY PLASTIC
TIE-RAPS.

19. EYE NUT THREADED TO INSTRUMENT AND OVAL
SIZE SHALL BE LARGE ENOUGH TO ALLOW SIGNAL
CABLE TO FREELY BEND AND PASS THROUGH.

20. THIS DETAIL IS SHOWN PER SAWS LIFT STATION
SCADA DESIGN GUIDELINES.

21. REFER TO CIVIL DRAWINGS FOR SUBMERSIBLE
LEVEL TRANSDUCER INSTALLATION WITHIN
STILLING WELL DETAIL.

22. INSTRUMENT SIGNAL CABLE SHALL NOT BE
SPLICED AND SHALL BE CONTINUOUS FROM THE
TRANSDUCER TO THE PUMP CONTROL PANEL.

23. REFER TO DETAIL C AND D OF SHEET E11.
24. ALL PIPING NIPPLES AND FITTINGS SHALL BE MADE

OF STAINLESS STEEL 316.
25. INSTALL TAG LABELED "HEAT TRACE AND

PRESSURE TRANSMITTER" ON FRONT EXTERIOR OF
PANEL.

26. CONTRACTOR SHALL PROVIDE ADEQUATE SPACE
FOR COMPONENTS FROM ENCLOSURE EDGES.

27. ENCLOSURE SHALL BE NEMA 4X 316SS WITH WHITE
ENAMELED EXTERIOR.

28. DISCHARGE PRESSURE TRANSMITTER TO BE
INSTALLED IN A LOCATION WHICH MAXIMIZES
ACCURACY. MODIFY PIPING AS NEEDED TO MEET
THE REQUIREMENTS.

29. CONTRACTOR TO REQUEST THE DETAILS FROM
SAWS INSPECTOR.

TIE-RAP
1/4-INCH DIAMETER STRANDED
WIRE ROPE FOR PULLING

WIRE ROPE CLIP

THIMBLES

INSTRUMENT SIGNAL
CABLE (LEAVE LOOP)

EYE NUT OVAL SHAPE

SUBMERSIBLE LEVEL
TRANSMITTER

316 STAINLESS STEEL
WEIGHT 10 POUNDS

WEIGHT FASTENING BOLT

WET WELL BOTTOM

INSTRUMENT DETAIL

1/4" X 1-1/2" BOLTS AND
NUTS 316SS

MOTOR SUBMERSIBLE POWER
CABLE PER PUMP MFR.

CABLE SUPPORT GRIPS 316SS.
REFER TO SPECIFICATION 16120.

1-1/4" x 1-1/4" x 3/8" ANGLE
316SS

3/8" LONG TYPE ANCHORS WITH 4"
EMBEDMENT 316SS

PUMP LIFTING CHAIN.  LEAVE A
MINIMUM 4' CHAIN TAIL 316SS

FLOAT SWITCH
CABLES

2"

CONDUITS EMBEDDED IN
WET WELL TOP SLAB

REFER TO STRUCTURAL
DRAWINGS FOR SLAB REBAR.

WET WELL TOP
SLAB.  REFER TO
STRUCTURAL AND
CIVIL DRAWINGS
FOR DETAIL

JUNCTION BOXES (REFER TO
SPECIFICATION 16050,
DETAILS D, E & F ON THIS
SHEET AND SHEET E4 FOR
DETAILS.)

FROM SERVICE RACK (SEE PLAN
SHEETS E2, E3 AND E4 FOR

DETAILS.  REFER TO
STRUCTURAL DRAWINGS FOR

FOUNDATION DETAIL)

ACCESS COVER REFER
TO CIVIL DRAWINGS

SEALS
SEE
NOTE 1.

CONDUITS EMBEDDED IN WET WELL TOP SLAB FOR
POWER CABLE FROM JUNCTION BOX TO WET WELL
SHALL BE 2"MIN AS SHOWN ON SHEET E2 DETAIL A.

DOOR SHALL OPEN
AWAY FROM WET WELL

STRAIGHT CONDUIT BODIES
SHALL BE INSTALLED. COVERS

SHALL FACE WET WELL
ALL CONDUITS SHALL
TERMINATE AT ACCESS HATCH

T1 T2 T3 GND

POWER DISTRIBUTION BLOCK
MADE OF COPPER FOR
MOTOR CABLE CONNECTION

BACK PANEL
MADE OF WHITE
COATED STEEL

TERMINAL STRIP MADE
OF COPPER FOR PUMP
SENSOR WIRING

BARE COPPER LUG FOR
BOX GROUNDING

6" MIN

8"
 M

IN

8" MIN

2"
3" MIN

CONTINUOUS
HINGE FOR

DOOR

DOOR CLAMPS

FROM CONTROL
PANEL

TO MOTORWIRING DUCT
FOR MOTOR

POWER
CONDUCTORS

WIRING DUCT FOR SENSOR
WIRING

WIRING DUCT FOR MOTOR POWER WIRING
WIRING DUCT FOR SENSOR WIRING

4" 4"

SEE NOTES 1-2, 26-27.

SEE NOTES 16-22.

SEE NOTES 3-7.

FROM CONTROL
PANEL

TO
WET WELL

BARE COPPER
LUG FOR BOX
GROUNDING

TERMINAL STRIP MADE
OF COPPER FOR FLOAT
SWITCHES

4" MIN 4" MIN

6" MIN

6"
 M

IN
WIRING DUCT

CONTINUOUS
HINGE FOR

DOOR

BACK PANEL
MADE OF WHITE
COATED STEEL

WIRING DUCT FOR
SENSOR WIRING

DOOR CLAMPS

SEE NOTES 7-10.

BARE COPPER
LUG FOR BOX
GROUNDING

CONTINUOUS
HINGE FOR

DOOR

BACK PANEL
MADE OF WHITE
COATED STEEL DOOR CLAMPS

WIRING DUCT FOR PUMP SENSOR WIRING

SEE NOTES 7, 11-15.

4' MIN.

FINISHED
PAVEMENT

4' UNLESS A HIGHER ELEVATION
IS REQUIRED TO RAISE BOX

ABOVE FLOODPLAIN

STILLING WELL REFER TO
CIVIL PLANS FOR DETAILS

45° BENDS PERMIITTED TO
ALIGN WITH JUNCTION BOX.

PRESSURE TRANSMITTER

REFER TO SAWS STANDARDS

REFER TO SAWS STANDARDS

REFER TO SAWS STANDARDS

REFER TO SAWS STANDARDS
REFER TO SAWS STANDARDS

SIGNAL WIRING & CONDUIT

FOAM TUBING INSULATION

HEAT TRACE CABLE

STRUT CHANNEL
EMBEDED IN CONCRETE
SIGNAL AND POWER
WIRING SEPARATE CONDUITS

HEAT TRACE AND PRESSURE
TRANSMITTER JUNCTION BOX. HEAT

TRACE SHALL BE HARD
WIRED DIRECTLY TO POWER PANEL.

HEAT TRACE SETTINGS: TURN ON AT 40º F
TURN OFF AT 60º F

FASTEN HEAT TRACE AND
CONDUIT WITH THICK TIE RAPS

REFER TO SAWS STANDARDS

NOTE:
 DISCHARGE PRESSURE TRANSMITTER TO BE INSTALLED IN A LOCATION WHICH MAXIMIZES
ACCURACY.  MODIFY PIPING AS NEEDED TO MEET THE REQUIREMENTS.

SEE NOTES 12-15, 22-29.
SCALE:  N.T.S.A SUBMERSIBLE LEVEL TRANSDUCER MOUNTING DETAIL SCALE:  N.T.S.B DISCHARGE PRESSURE TRANSMITTER MOUNTING DETAIL SCALE:  N.T.S.C JUNCTION BOX DETAIL

SCALE:  N.T.S.F

ANALOG SIGNAL WIRING JUNCTION
BOX DETAIL

SCALE:  N.T.S.E

INSTRUMENTATION AND CONTROL
JUNCTION BOX INTERNAL DETAIL

SCALE:  N.T.S.D MOTOR JUNCTION BOX INTERNAL DETAIL

NOTES:

E12

REFER TO SHEET E-13 DETAIL A FOR GROUNDING CONNECTION.

TO GROUND SYSTEM

REFER TO SHEET E-13
DETAIL A FOR
GROUNDING
CONNECTION.

TO
GROUNDING

SYSTEM
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 DI COVER

FINISHED GRADE

30"

.
. .

. .
. .

.

3"

EQUIPMENT PAD

PVC SLEEVE

EQUIPMENT RACK
WALL OR STRUCTURE

FINISH GRADE

3/8" THICK STEEL WELDED TO STRUCTURE

TEST LOOP

10-INCH
DIAMETER
DUCTILE IRON
PIPE SPOOL

CONDUIT SEAL

GROUNDING CONDUCTOR.
10-INCH LOOP APPROX.

CONDUIT BODY TYPE C

FINISHED GROUND

CONDUIT

24
" M

IN
. C

O
VE

R

6" WIDE WARNING TAPE ALONG ENTIRE CONDUIT BANK

#3 GRADE 60 REBAR.TIE AT 3'-0" MAX. SPACING.

FINISHED GRADE REFER

#5 GRADE 60 REBAR AT EACH CORNER

6" FLEXIBLE BASE

10"

2" MIN. HMAC (IF REQUIRED)

BOTTOM OF TRENCH SHALL BE COMPACTED
FLAT SURFACE FREE OF LOOSE MATERIAL.

COMPACTED BACKFILL REFER TO GEOTECH REPORT

TO GRADING PLAN

CONDUIT INSTALLED 2" APART AND
4" FROM CONCRETE EDGE AND

SUPPORTED SPACERS
SEE SHEETS E2, E3 & E4 FOR SIZES.

24
" M

IN
.

(U
N

LE
SS

 N
O

TE
D

)

ALUMINUM COUPLING

PVC COATED RIGID ALUMINUM

SCHEDULE 40 PVC COUPLING

CONDUIT BASE SPACER

SCHEDULE 40 RIGID PVC

RED CONCRETE
ENCASEMENT
SEE DETAIL B.

LI
F

T
 S

T
A

T
IO

N
D

U
C

T
B

A
N

K
 A

N
D

 G
R

O
U

N
D

IN
G

 D
E

T
A

IL
S

1. IF METAL STRUCTURES ARE NOT FURNISHED WITH PROVISION FOR BOLTED
CONNECTION TO GROUNDING SYSTEM, CONTRACTOR SHALL PROVIDE WELDED
PAD FOR GROUND CONNECTION. ALL RACKS MUST BE GROUNDED AT EACH END.

2. CABLES SHALL NOT BE DIRECTLY BOLTED TO STRUCTURES.
3. PROVIDE 100% CONCRETE ENCASEMENT BOTH HORIZONTALLY AND VERTICALLY.
4. CONTRACTOR SHALL COORDINATE LOCATION WITH EXISTING AND NEW

UNDERGROUND WATER PIPE, AND ELECTRIC CABLE/CONDUIT.
5. REBAR SHALL BE WIRE TIED TO REBAR STIRRUPS TO PROVIDE STABILITY DURING

CONCRETE POUR.
6. ALL BACKFILL SHALL BE COMPACTED TO 98% OF THE MAXIMUM DRY DENSITY OR

DETERMINED BY TXDOT TEST METHOD TEX-113E
7. REFER TO GEOTECH REPORT AND STRUCTURAL DRAWINGS FOR BACKFILL

MATERIAL TYPE AND BACKFILL MOISTURE CONTENT.
8. REFER TO GEOTECH REPORT AND STRUCTURAL DRAWINGS FOR EXCAVATION.
9. 6" SEPARATION BETWEEN CONDUITS FOR POWER AND CONDUITS FOR SCADA

AND PROCESS WIRING.
10. UNDERGROUND DUCT BANK BENDS 25 DEGREES AND LARGER SHALL BE

PVC-COATED RIGID ALUMINUM. ALL PIPING NIPPLES AND FITTINGS SHALL BE
MADE OF STAINLESS STEEL 316.

11. CONTRACTOR SHALL PROVIDE HANDHOLE EQUIPPED WITH 1" PENETRATION FOR
GROUND ROD.  PENETRATION SHALL BE SEALED TO AVOID SEEPAGE AFTER
GROUND ROD IS DRIVEN TO HEIGHT AS SHOWN.

12. CONNECT ALL NON CURRENT-CARRYING METAL PART AN ANY METALLIC
RACEWAY GROUNDING BUSHINGS TO GROUND ROD CONNECTOR WITH #4/0 AWG
COPPER CONDUCTOR.

#4/0 BARE TINNED
COPPER GROUND LOOP

3/4" x 10' GROUND ROD

O.Z. GEDNEY TYPE "ABG"
GROUND CLAMP

"CADWELD"
TEE SPLICE

CABLE TO CABLE #8 BARE COPPER
TINNED GROUND WIRE "CADWELD" MOLD
PART TAC-2G2G, WELD METAL NO. 90

#4/0 GROUND WIRE TYPICAL
CABLE TO GROUND ROD #4/0 BARE COPPER

TINNED GROUND WIRE "CADWELD" MOLD PART
NO. GTC-182Q WELD METAL NO. 115.

3/4" X 10'  GROUND ROD

NOTE:  THIS DETAIL DOES NOT EXCLUDE CONTRACTOR
FROM USING OTHER APPROVED PRODUCTS.

TO GROUND
CADWELD
CONNECTION

FINAL GRADE OR
TOP OF SLAB

PVC COATED 

NEMA 2-HOLE BOLTED CONNECTION

#4/0 STRAND SOFT DRAWN BARE COPPER

COMPACTED MATERIAL BACKFILL PER GEOTECH
REPORT.  MUST BE BETWEEN TOP OF CONCRETE
AND WARNING TAPE. SEE NOTE 6.

SEE NOTES 1-2. SEE NOTES 3-10.

CONDUITS FOR SCADA AND PROCESS WIRING
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ELECTRICAL POWER SYSTEMS
 DESIGN AND TESTING

GRUBB ENGINEERING, INC.

TBPE FIRM REGISTRATION NO. 3904

3000 PSI CONCRETE ENCASEMENT CURED IN
PLACE ALONG ENTIRE CONDUIT BANKS.4" MIN COVER.

TYPICAL ALL AROUND 2"

2"

6" SEE NOTE 9.

1" CONCRETE
MOUND AROUND
CONDUITS

THREADED ALUMINUM COUPLING END

PVC COATED ALUMINUM NIPPLE

RIGID ALUMINUM

3"

SCALE:  N.T.S.
A

TYPICAL STRUCTURE GROUND DETAIL
SCALE:  N.T.S.

B
TYPICAL LOW VOLTAGE DUCT BANK SECTION

SCALE:  N.T.S.
C

GROUND TEST WELL ARRANGEMENT

SCALE:  N.T.S.
F

TYPICAL GROUND DETAIL

SCALE:  N.T.S.
E

CONDUIT BODY FOR GROUND RESISTANCE TEST DETAIL

SCALE:  N.T.S.
D TYPICAL DUCT-BANK TRANSITION DETAIL

NOTES:

E13

AS REQUIRED
TIE WRAP

PLAN VIEW

SECTION A-A

CONDUIT (TYPICAL)

A A
4-6"

MANHOLE FRAME AND
COVER AS SPECIFIED.
DESIGN FOR H20 LOADING.

CONCRETE ENCASED
DUCTBANK. SEE SITE
PLAN FOR CABLE &
CONDUIT ROUTING

CABLE RACK, STAINLESS STEEL,
WITH TWO 14" LONG STAINLESS
STEEL CABLE RACK HOOKS, AS
MANUFACTURED BY CONDUX OR
APPROVED EQUAL. (TYPICAL OF
2)

SIZE PER NEC REINFORCED
CONCRETE HANDHOLE AS

MANUFACTURED BY DALWORTH
QUICKSET OR APPROVED EQUAL.

DESIGN FOR H20 LOADING.

SEE NOTES 11 AND 12.SCALE:  N.T.S.
G PRE-CAST VAULT DETAIL

6"
FINISHED GRADE

CONCRETE ENCASED DUCTBANK.
SEE SITE PLAN AND CABLE AND

CONDUIT LIST FOR CABLE &
CONDUIT ROUTING

CABLE RACK HOOK
(TYPICAL OF 2)

CONCRETE ENCASED
DUCTBANK. SEE SITE

PLAN FOR CABLE &
CONDUIT ROUTING

SEE NOTES 11 AND 12.



DOUBLE WALL
FUEL TANK

12" MIN

STUB-UP AREA
GRADE

ENGINE AIR INTAKE PROTECTION

LOCKABLE SERVICE DOORS

GENERATOR

ENGINE

SOUND ATTENUATION AND
WEATHER PROOF ENCLOSURE

SILENCED EXHAUST

WEATHER CAP

AIR EXHAUST

GENERATOR BASE

AIR INTAKE

GROUND MOISTURIZING PORT. 1-INCH PVC SCH
80 PIPE WITH 1/8-INCH DIAMETER

PERFORATIONS 1 FOOT AWAY FROM
GROUNDING ROD

6-INCH DUCTILE IRON COVER.
PVC PIPE PROVIDED WITH

THREADED CAP. (TYP.)

GENERATOR

POWER CONDUIT BATTERY CHARGER CONDUIT
SIGNAL CONDUIT

CONDUITS

STUB-UP AREA

"L" SHAPE CONCRETE
ANCHOR BOLTS

"L" SHAPE CONCRETE
ANCHOR BOLTS

SPARE CONDUITS

3/4" X 10'
GROUNDING
ROD.

GRADE

1. GENERATOR GROUND AND FRAME SHALL BE SOLIDLY BONDED TO THE REST OF THE GROUNDING SYSTEM AT EACH
CORNER. GROUND RESISTANCE MEASURED AT THE GENERATOR SHALL HAVE THE SAME MAGNITUDE AS THE REST
OF THE GROUNDING SYSTEM, AND IT SHALL NOT EXCEED 5 OHMS.

2. GENERATOR SHALL BE PROVIDED WITH SOUND ATTENUATION ENCLOSURE AND EXHAUST, AND MUST BE WEATHER
PROOF. SEE SPECIFICATIONS FOR OTHER GENERATOR REQUIREMENTS.

3. GENERATOR FRAME SHALL BE SOLIDLY ANCHORED TO CONCRETE SLAB. ALL COMPONENTS USED TO FASTEN THE
GENERATOR SHALL BE MADE OF STAINLESS STEEL 316.

4. CONDUITS SHALL INCLUDE AC POWER, BATTERY CHARGER, ENGINE BLOCK HEATER, SIGNAL AND SPARE.

5. FUEL TANK SHALL BE DOUBLE WALL TYPE.

6. CONCRETE SLAB SHALL BE MADE OF CONCRETE MIX WITH A COMPRESSIVE STRENGTH OF 3,000 PSI. CONCRETE
SLAB MUST INCLUDE A CONTAINMENT STRUCTURE AS SHOWN IN DETAIL B OF THIS SHEET. A 2-INCH DRAIN PIPE
AND BALL VALVE SHALL BE PROVIDED.  REFER TO STRUCTURAL SHEETS FOR PAD DETAILS.

7. A 5-FOOT DEDICATED CLEARANCE AROUND GENERATOR CONTAINMENT SLAB SHALL BE PROVIDED IN STRICT
COMPLIANCE WITH SAWS LIFT STATION STANDARDS.

8. CONDUIT STUB-UP AREA SHOWN IN THIS DRAWING IS FOR ILLUSTRATION PURPOSES ONLY. CONTRACTOR MUST
VERIFY THE LOCATION OF THE STUB-UP AREA WITH THE GENERATOR MANUFACTURER.

9. CONTRACTOR SHALL VERIFY GENERATOR INSTALLATION REQUIREMENTS WITH GENERATOR MANUFACTURER.

10. VOLTAGE DIP SHALL NOT DROP BELOW 15% AND FREQUENCY SHALL NOT DROP BELOW 5% WHEN STARTING
ACROSS-THE-LINE THE LARGEST MOTOR WHILE ALL OTHER LIFT STATION MOTORS AND AUXILIARY TRANSFORMER
ARE RUNNING AT FULL LOAD.

11. GENERATOR SHALL BE WIRED AS A NON-SEPARATELY DERIVED SYSTEM, IN STRICT COMPLIANCE WITH NEC
CURRENT REQUIREMENT.

4"
4"

FUEL GAUGE

ENGINE BLOCK HEATERS

PROTECTION CAP ON ALL
SPARE CONDUITS

FLEXIBLE LIQUIDTIGHT CONDUITS

36"

4" OFFSET

36" OFFSET

6" THICK WALL

6"

6"

2-INCH DRAIN W/
BALL VALVE

60" CLEARANCE

GENERATOR FRONT VIEW

GENERATOR SIDE VIEW GENERATOR BACK VIEW

GENERATOR GROUND
CONNECTION

TO GROUND GRID
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GENERATOR BASE DIMENSIONS

2-INCH DRAIN
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A STAND BY GENERATOR INSTALLATION DETAILS

B CONTAINMENT BASE DETAILS

SCALE:  N.T.S.

SCALE:  N.T.S.
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1006 Beckett, San Antonio, TX 78213
Ph (210)348-8889

TX Firm Reg. No. F-5298

LEHMANN ENGINEERING, Inc.

JANUARY 24, 2024 

GENERAL NOTES:

GN-1

GN-2

S1.0

LIVE LOADS - IN ACCORDANCE WITH IBC SECTION 1607

LIVE LOADS REDUCTIONS - FLOORS IN ACCORDANCE WITH IBC SECTION 1607.9

LIVE LOADS REDUCTIONS - ROOFS IN ACCORDANCE WITH IBC SECTION 1607.11

WIND LOADS - PER IBC SECTION 1609

SNOW LOADS - PER IBC SECTION 1608

EARTHQUAKE LOADS - PER IBC SECTIONS 1613

GN-3

GN-4

GN-5

GN-6

GN-7

GN-8

GN-9

GN-10

GN-11

GN-12

GN-13

CONCRETE NOTES:

CN-1

CN-2

CN-3

CN-4

CN-5

CN-6

CN-7

CN-8

CN-9

CN-10

CN-11

CN-12

CN-13

CN-14

CN-15

CN-16

CN-17

CN-18

CN-19

CN-20

CN-21

STEEL FRAMING NOTES:

SF-1

SF-2

SF-3

SF-4

SF-5

STEEL FRAMING NOTES CONT:

SF-6

SF-7

SF-8
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S2.0

SLAB ON GRADE FOUNDATION NOTES:

SG-1

SG-2

SG-3

SG-4

SG-5

SG-6

SG-7

SG-8

SG-9

SG-10

SG-11

SG-12

LIGHT POLE FOOTING NOTES:

LP-1

LP-2

LP-3

LP-4

LP-5

LP-6
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TCEQ-0602 (Rev. 02-11-15) 
 

 Aboveground storage tanks with a cumulative storage capacity between 250 
gallons and 499 gallons will be stored on the site for less than one (1) year. 

 Aboveground storage tanks with a cumulative storage capacity of 500 gallons or 
more will be stored on the site.  An Aboveground Storage Tank Facility Plan 
application must be submitted to the appropriate regional office of the TCEQ 
prior to moving the tanks onto the project. 

 Fuels and hazardous substances will not be stored on the site. 

2.  Attachment A - Spill Response Actions.  A site specific description of the measures to be 
taken to contain any spill of hydrocarbons or hazardous substances is attached. 

3.  Temporary aboveground storage tank systems of 250 gallons or more cumulative 
storage capacity must be located a minimum horizontal distance of 150 feet from any 
domestic, industrial, irrigation, or public water supply well, or other sensitive feature. 

4.  Attachment B - Potential Sources of Contamination. A description of any activities or 
processes which may be a potential source of contamination affecting surface water 
quality is attached. 

Sequence of Construction 

5.  Attachment C - Sequence of Major Activities.  A description of the sequence of major 
activities which will disturb soils for major portions of the site (grubbing, excavation, 
grading, utilities, and infrastructure installation) is attached.   

 For each activity described, an estimate (in acres) of the total area of the site to be 
disturbed by each activity is given. 

 For each activity described, include a description of appropriate temporary control 
measures and the general timing (or sequence) during the construction process that 
the measures will be implemented. 

6.  Name the receiving water(s) at or near the site which will be disturbed or which will 
receive discharges from disturbed areas of the project: Upper Salado Creek 

Temporary Best Management Practices (TBMPs) 

Erosion control examples: tree protection, interceptor swales, level spreaders, outlet 
stabilization, blankets or matting, mulch, and sod.  Sediment control examples: stabilized 
construction exit, silt fence, filter dikes, rock berms, buffer strips, sediment traps, and sediment 
basins.  Please refer to the Technical Guidance Manual for guidelines and specifications.  All 
structural BMPs must be shown on the site plan. 

7.  Attachment D – Temporary Best Management Practices and Measures.  TBMPs and 
measures will prevent pollution of surface water, groundwater, and stormwater.  The 
construction-phase BMPs for erosion and sediment controls have been designed to 
retain sediment on site to the extent practicable.  The following information is attached: 
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 A description of how BMPs and measures will prevent pollution of surface water, 
groundwater or stormwater that originates upgradient from the site and flows 
across the site. 

 A description of how BMPs and measures will prevent pollution of surface water or 
groundwater that originates on-site or flows off site, including pollution caused by 
contaminated stormwater runoff from the site. 

 A description of how BMPs and measures will prevent pollutants from entering 
surface streams, sensitive features, or the aquifer. 

 A description of how, to the maximum extent practicable, BMPs and measures will 
maintain flow to naturally-occurring sensitive features identified in either the 
geologic assessment, TCEQ inspections, or during excavation, blasting, or 
construction. 

8.  The temporary sealing of a naturally-occurring sensitive feature which accepts recharge 
to the Edwards Aquifer as a temporary pollution abatement measure during active 
construction should be avoided. 

 Attachment E - Request to Temporarily Seal a Feature.   A request to temporarily 
seal a feature is attached.  The request includes justification as to why no reasonable 
and practicable alternative exists for each feature. 

 There will be no temporary sealing of naturally-occurring sensitive features on the 
site. 

9.  Attachment F - Structural Practices.  A description of the structural practices that will be 
used to divert flows away from exposed soils, to store flows, or to otherwise limit runoff 
discharge of pollutants from exposed areas of the site is attached.  Placement of 
structural practices in floodplains has been avoided. 

10.  Attachment G - Drainage Area Map.  A drainage area map supporting the following 
requirements is attached: 

 For areas that will have more than 10 acres within a common drainage area 
disturbed at one time, a sediment basin will be provided. 

 For areas that will have more than 10 acres within a common drainage area 
disturbed at one time, a smaller sediment basin and/or sediment trap(s) will be 
used. 

 For areas that will have more than 10 acres within a common drainage area 
disturbed at one time, a sediment basin or other equivalent controls are not 
attainable, but other TBMPs and measures will be used in combination to protect 
down slope and side slope boundaries of the construction area. 

 There are no areas greater than 10 acres within a common drainage area that will be 
disturbed at one time.  A smaller sediment basin and/or sediment trap(s) will be 
used in combination with other erosion and sediment controls within each disturbed 
drainage area. 
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 There are no areas greater than 10 acres within a common drainage area that will be 
disturbed at one time.  Erosion and sediment controls other than sediment basins or 
sediment traps within each disturbed drainage area will be used. 

11.  Attachment H - Temporary Sediment Pond(s) Plans and Calculations. Temporary 
sediment pond or basin construction plans and design calculations for a proposed 
temporary BMP or measure have been prepared by or under the direct supervision of a 
Texas Licensed Professional Engineer.  All construction plans and design information 
must be signed, sealed, and dated by the Texas Licensed Professional Engineer.  
Construction plans for the proposed temporary BMPs and measures are attached.  

 N/A 

12.  Attachment I - Inspection and Maintenance for BMPs.  A plan for the inspection of each 
temporary BMP(s) and measure(s) and for their timely maintenance, repairs, and, if 
necessary, retrofit is attached.  A description of the documentation procedures, 
recordkeeping practices, and inspection frequency are included in the plan and are 
specific to the site and/or BMP. 

13.  All control measures must be properly selected, installed, and maintained in accordance 
with the manufacturer’s specifications and good engineering practices.  If periodic 
inspections by the applicant or the executive director, or other information indicate a 
control has been used inappropriately, or incorrectly, the applicant must replace or 
modify the control for site situations. 

14.  If sediment escapes the construction site, off-site accumulations of sediment must be 
removed at a frequency sufficient to minimize offsite impacts to water quality (e.g., 
fugitive sediment in street being washed into surface streams or sensitive features by 
the next rain). 

15.  Sediment must be removed from sediment traps or sedimentation ponds not later than 
when design capacity has been reduced by 50%.  A permanent stake will be provided 
that can indicate when the sediment occupies 50% of the basin volume. 

16.  Litter, construction debris, and construction chemicals exposed to stormwater shall be 
prevented from becoming a pollutant source for stormwater discharges (e.g., screening 
outfalls, picked up daily). 

Soil Stabilization Practices 

Examples:  establishment of temporary vegetation, establishment of permanent vegetation, 
mulching, geotextiles, sod stabilization, vegetative buffer strips, protection of trees, or 
preservation of mature vegetation. 

17.  Attachment J - Schedule of Interim and Permanent Soil Stabilization Practices.  A 
schedule of the interim and permanent soil stabilization practices for the site is 
attached. 
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18.  Records must be kept at the site of the dates when major grading activities occur, the 
dates when construction activities temporarily or permanently cease on a portion of the 
site, and the dates when stabilization measures are initiated. 

19.  Stabilization practices must be initiated as soon as practicable where construction 
activities have temporarily or permanently ceased. 

Administrative Information 

20.  All structural controls will be inspected and maintained according to the submitted and 
approved operation and maintenance plan for the project. 

21.  If any geologic or manmade features, such as caves, faults, sinkholes, etc., are 
discovered, all regulated activities near the feature will be immediately suspended.  The 
appropriate TCEQ Regional Office shall be immediately notified.  Regulated activities 
must cease and not continue until the TCEQ has reviewed and approved the methods 
proposed to protect the aquifer from any adverse impacts. 

22.  Silt fences, diversion berms, and other temporary erosion and sediment controls will be 
constructed and maintained as appropriate to prevent pollutants from entering 
sensitive features discovered during construction. 
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Attachment A – Spill Response Actions 
 
In the event of an accidental leak or spill: 
 
• Spill must be contained and cleaned up immediately. 

 
• Spills will not be merely buried or washed with water. 

 
• Contractor shall take action to contain spill.  Contractor may use sand or other absorbent material 

stockpiled on site to absorb spill.  Absorbent material should be spread over the spill area to absorb 
the spilled product. 

 
• In the event of an uncontained discharge the contractor shall utilize onsite equipment to construct 

berms downgradient of the spill with sand or other absorbent material to contain and absorb the 
spilled product. 

 
• Spill containment/absorbent materials along with impacted media must be collected and stored in 

such a way so as not to continue to affect additional media (soil/water). Once the spill has been 
contained, collected material should be placed on poly or plastic sheeting until removed from the 
site. The impacted media and cleanup materials should be covered with plastic sheeting and the 
edges weighed down with paving bricks or other similarly dense objects as the material is being 
accumulated. This will prevent the impacted media and cleanup materials from becoming airborne 
in windy conditions or impacting runoff during a rain event. The stockpiled materials should not be 
located within an area of concentrated runoff such as along a curb line or within a swale. 

 
• Contaminated soils and cleanup materials will be sampled for waste characterization. When the 

analysis results are known the contaminated soils and cleanup materials will be removed from the 
site and disposed in a permitted landfill in accordance with applicable regulations. 
 

• The contractor will be required to notify the owner, who will in turn contact TCEQ to notify them in 
the event of a significant hazardous/reportable quantity spill. Additional notifications as required by 
the type and amount of spill will be conducted by owner or owner’s representative. 

 
In the event of an accidental significant or hazardous spill: 
 
• The contractor will be required to report significant or hazardous spills in reportable quantities to: 

- Notify the TCEQ by telephone as soon as possible and within 24 hours at 512-339-2929 (Austin) 
or 210-490-3096 (San Antonio) between 8 AM and 5 PM. After hours, contact the Environmental 
Release Hotline at 1-800-832-8224. It is the contractor's responsibility to have all emergency 
phone numbers at the construction site. 

- For spills of federal reportable quantities, in conformance with the requirements in 40 CFR parts 
110,119, and 302, the contractor should notify the National Response Center at (800) 424-8802. 

-  Notification should first be made by telephone and followed up with a written report. 
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-  The services of a spills contractor or a Haz-Mat team should be obtained immediately. 
Construction personnel should not attempt to clean up until the appropriate and qualified staffs 
have arrived at the job site. 

-  Other agencies which may need to be consulted include, but are not limited to, the City Police 
Department, County Sheriff Office, Fire Departments, etc. 

 
• Contaminated soils will be sampled for waste characterization.  When the analysis results are known 

the contaminated soils will be removed from the site and disposed in a permitted landfill in 
accordance with applicable regulations. 

 
Additional guidance can be obtained from TCEQ’s Technical Guidance Manual (TGM) RG-348 (2005) 
Section 1.4.16.  Contractor shall review this section. 
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Attachment B – Potential Sources of Contamination 
 

Other potential sources of contamination during construction include: 
Potential Source  ● Asphalt products used on this project. 

   Preventative Measure  ■ After placement of asphalt, emulsion or 
coatings, the contractor will be responsible for 
immediate cleanup should an unexpected rain 
occur.  For the duration of the asphalt product 
curing time, the contractor will maintain 
standby personnel and equipment to contain 
any asphalt wash-off should an unexpected rain 
occur.  The contractor will be instructed not to 
place asphalt products on the ground within 48 
hours of a forecasted rain. 

Potential Source ● Oil, grease, fuel and hydraulic fluid contamination from 
construction equipment and vehicle dripping. 

    Preventative Measure ■ Vehicle maintenance when possible will be 
performed within the construction staging area. 

       ■ Construction vehicles and equipment shall be 
checked regularly for leaks and repaired 
immediately. 

Potential Source ● Accidental leaks or spills of oil, petroleum products and 
substances listed under 40 CFR parts 110, 117, 
and 302 used or stored temporarily on site. 

    Preventative Measure ■ Contractor to incorporate into regular safety 
meetings, a discussion of spill prevention and 
appropriate disposal procedures. 

       ■ Contractor’s superintendent or representative 
overseer shall enforce proper spill prevention 
and control measures. 

       ■ Hazardous materials and wastes shall be stored 
in covered containers and protected from 
vandalism. 

       ■ A stockpile of spill cleanup materials shall be 
stored on site where it will be readily accessible. 

Potential Source ● Miscellaneous trash and litter from construction 
workers and material wrappings. 

     Preventive Measure   ■ Trash containers will be placed throughout the 
site to encourage proper trash disposal. 

Potential Source ● Construction debris. 
   Preventive Measure  ■ Construction debris will be monitored daily by 

contractor.  Debris will be collected weekly and 
placed in disposal bins.  Situations requiring 
immediate attention will be addressed on a case 
by case basis. 
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Potential Source ● Spills/Overflow of waste from portable toilets 
 Preventative Measure ■ Portable toilets will be placed away from high 

traffic vehicular areas and storm drain inlets. 
 ■ Portable toilets will be placed on a level ground 

surface. 
■ Portable toilets will be inspected regularly for 

leaks and will be serviced and sanitized at time 
intervals that will maintain sanitary conditions. 
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Attachment C – Sequence of Major Activities 
 
The sequence of major activities which disturb soil during construction on this site will be divided into 
two stages. The first is site preparation that will include installation of temporary best management 
practices (TBMPs) as illustrated on Exhibit 1, clearing, and grubbing of vegetation where applicable. This 
will disturb approximately 27.08 acres. The second is construction that will include construction of a 
street, sewer line, residential development and one (1) batch detention basin, utility installation, and 
site cleanup. This will disturb approximately 27.08 acres.  
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Attachment D – Temporary Best Management Practices and Measures 
 
a. A description of how BMPs and measures will prevent pollution of surface water, groundwater or 

stormwater that originates upgradient from the site and flows across the site. 
 

No upgradient stormwater will cross the project limits. All TBMPs are adequate for the drainage 
areas they serve.  

 
b. A description of how BMPs and measures will prevent pollution of surface water or groundwater 

that originates on-site or flows off site, including pollution caused by contaminated stormwater 
runoff from the site. 

 
Site preparation, which is the initiation of all activity on the project, will disturb the largest 
amount of soil.  Therefore, before any of this work can begin, the clearing and grading contractor 
will be responsible for the installation of all on-site control measures.  The methodology for 
pollution prevention of on-site stormwater will include: (1) erection of silt fences along the 
downgradient boundary of construction activities for temporary erosion and sedimentation 
controls, (2) installation of rock berms downgradient from areas of concentrated stormwater flow 
for temporary erosion control, (3) installation of stabilized construction entrance/exit(s) to reduce 
the dispersion of sediment from the site, (4) installation of construction staging area(s), (5) 
placement of gravel filter bags, and (6) installation of grate inlet protection. 
 
Prior to the initiation of construction, all previously installed control measures will be repaired or 
reestablished for their designed or intended purpose.  This work, which is the remainder of all 
activity on the project, may also disturb additional soil.  The construction contractor will be 
responsible for the installation of all remaining on-site control measures that includes installation 
of the concrete truck washout pit(s), as construction phasing warrants. 

 
Temporary measures are intended to provide a method of slowing the flow of runoff from the 
construction site in order to allow sediment and suspended solids to settle out of the runoff.  By 
containing the sediment and solids within the site, they will not enter surface streams and/or 
sensitive features. 

 
c. A description of how BMPs and measures will prevent pollutants from entering surface streams, 

sensitive features, or the aquifer. 
 

No naturally occurring sensitive geological features were identified on the site. Temporary 
measures are intended to provide a method of slowing the flow of runoff from the construction 
site in order to allow sediment and suspended solids to settle out of the runoff. By containing the 
sediment and solids within the site, they will not enter surface streams and/or sensitive features. 
All TBMPs are adequate for the drainage areas served. 

 
d. A description of how, to the maximum extent practicable, BMPs and measures will maintain flow to 

naturally-occurring sensitive features identified in either the geologic assessment, TCEQ inspections, 
or during excavation, blasting, or construction. 
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No naturally occurring sensitive geological features were identified on the site. Temporary 
measures utilized in this plan are intended to allow stormwater to continue downstream after 
passing through the BMPs. This will allow stormwater runoff to continue downgradient to streams 
or features that may exist downstream of the site. All TBMPs are adequate for the drainage areas 
they serve. 
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Attachment F – Structural Practices 
 
The following structural measures will be installed prior to the initiation of site preparation activities: 
 
• Erection of silt fences along the downgradient boundary of construction activities and rock 

berms/gravel filter bags for secondary protection, as located on Exhibit 1 and detailed on Exhibit 2. 
• Installation of stabilized construction entrance/exit(s) and construction staging area(s), as located on 

Exhibit 1 and detailed on Exhibit 2. 
• Installation of inlet protection, as located on Exhibit 1 and detailed on Exhibit 2.  
 
The following structural measures will be installed at the initiation of construction activities or as 
appropriate based on the construction sequencing: 
 
• Installation of concrete truck washout pit(s) and construction staging area, as required and located 

on Exhibit 1 and detailed on Exhibit 2. 
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Attachment G – Drainage Area Map 
 
Please refer to Exhibit 3 – Permanent Pollution Abatement Plan for Drainage Area Map. Although 
drainage areas of more than ten (10) acres of a drainage area will be disturbed, drainage areas are 
formed of sub-basins that are made up of less than ten acres each. All TBMPs utilized are adequate for 
the drainage areas served.  
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INSPECTIONS 

Designated and qualified person(s) shall inspect Pollution Control Measures weekly and within 

24 hours after a storm event.  An inspection report that summarizes the scope of the 

inspection, names and qualifications of personnel conducting the inspection, date of the 

inspection, major observations, and actions taken as a result of the inspection shall be recorded 

and maintained as part of Storm Water TPDES data for a period of three years after the Notice 

of Termination (NOT) has been filed.  A copy of the Inspection Report Form is provided in this 

Storm Water Pollution Prevention Plan. 

 

As a minimum, the inspector shall observe:  (1) significant disturbed areas for evidence of 

erosion, (2) storage areas for evidence of leakage from the exposed stored materials, (3) 

structural controls (rock berm outlets, silt fences, drainage swales, etc.) for evidence of failure 

or excess siltation (over `6 inches deep), (4) vehicle exit point for evidence of off-site sediment 

tracking, (5) vehicle storage areas for signs of leaking equipment or spills, (6) concrete truck 

rinse-out pit for signs of potential failure, (7) embankment, spillways, and outlet of sediment 

basin (where applicable) for erosion damage, and (8) sediment basins (where applicable) for 

evidence that basin has accumulated 50% of its volume in silt.  Deficiencies noted during the 

inspection will be corrected and documented within seven calendar days following the 

inspection or before the next anticipated storm event if practicable. 

 

Contractor shall review Sections 1.3 and 1.4 of TCEQ's Technical Guidance Manual for 

additional BMP inspection and maintenance requirements. 
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Pollution 
Prevention 
Measure 
 In

sp
ec

te
d 

in
 

Co
m

pl
ia

nc
e Corrective Action Required 

Description  
(use additional sheet if necessary) 

Date 
Completed 

Best Management Practices 
Natural vegetation buffer strips    
Temporary vegetation    
Permanent vegetation    
Sediment control basin    
Silt fences    
Rock berms    
Gravel filter bags    
Drain inlet protection    
Other structural controls    
Vehicle exits (off-site tracking)    
Material storage areas (leakage)    
Equipment areas (leaks, spills)    
Concrete washout pit (leaks, failure)    
General site cleanliness    
Trash receptacles    

Evidence of Erosion 
Site preparation    
Roadway or parking lot construction    
Utility construction    
Drainage construction    
Building construction    

Major Observations 
Sediment discharges from site    
BMPs requiring maintenance    
BMPs requiring modification    
Additional BMPs required    

 
_____ A brief statement describing the qualifications of the inspector is included in this SWP3.   
 
"I certify under penalty of law that this document and all attachments were prepared under my direction or supervision in accordance with a 
system designed to assure that qualified personnel properly gather and evaluate the information submitted.  Based on my inquiry of the person 
or persons who manage the system, or those persons directly responsible for gathering the information, the information submitted is, to the 
best of my knowledge and belief, true, accurate, and complete.  I am aware there are significant penalties for submitting false information, 
including the possibility of fine and imprisonment for knowing violations." 
 
"I further certify I am an authorized signatory in accordance with the provisions of 30 TAC §305.128." 

 
       
Inspector's Name Inspector's Signature  Date 



440 QUARRY IMPROVEMENTS 
Water Pollution Abatement Plan 
 

ATTACHMENT I  
Temporary Stormwater Section (TCEQ-0602) 3 

PROJECT MILESTONE DATES 

Date when major site grading activities begin: 
 

 Construction Activity       Date 

Installation of BMPs           

 
             

 

             

 
             

 

             

 

Dates when construction activities temporarily or permanently cease on all or a portion of the project: 

 Construction Activity       Date 

            

             

             

             

 

Dates when stabilization measures are initiated: 

 Stabilization Activity       Date 

             

              

             

             

             

Removal of BMPs           
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Attachment J – Schedule of Interim and Permanent Soil Stabilization Practices 
 
Interim on-site stabilization measures, which are continuous, will include minimizing soil disturbances by 
exposing the smallest practical area of land required for the shortest period of time and maximizing use 
of natural vegetation. As soon as practical, all disturbed soil will be stabilized as per project 
specifications in accordance with pages 1-35 to 1-60 of TCEQ's Technical Guidance Manual (TGM) RG-
348 (2005).  Mulching, netting, erosion blankets and seeding are acceptable. 
 
Stabilization measures will be initiated as soon as practicable in portions of the site where construction 
activities have temporarily or permanently ceased, and except as provided below, will be initiated no 
more than fourteen (14) days after the construction activity in that portion of the site has temporarily or 
permanently ceased.  Where construction activity on a portion of the site is temporarily ceased, and 
earth disturbing activities will be resumed within twenty-one (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 seasonably arid conditions, stabilization measures must be initiated 
as soon as practicable. 



PERMANENT STORMWATER 
SECTION (TCEQ-0600) 
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 A technical guidance other than the TCEQ TGM was used to design permanent BMPs 
and measures for this site.  The complete citation for the technical guidance that 
was used is:       

 N/A 

3.  Owners must insure that permanent BMPs and measures are constructed and function 
as designed.  A Texas Licensed Professional Engineer must certify in writing that the 
permanent BMPs or measures were constructed as designed.  The certification letter 
must be submitted to the appropriate regional office within 30 days of site completion. 

 N/A 

4. Where a site is used for low density single-family residential development and has 20 % or 
less impervious cover, other permanent BMPs are not required.  This exemption from 
permanent BMPs must be recorded in the county deed records, with a notice that if the 
percent impervious cover increases above 20% or land use changes, the exemption for the 
whole site as described in the property boundaries required by 30 TAC §213.4(g) (relating to 
Application Processing and Approval), may no longer apply and the property owner must 
notify the appropriate regional office of these changes. 

 The site will be used for low density single-family residential development and has 
20% or less impervious cover. 

 The site will be used for low density single-family residential development but has 
more than 20% impervious cover. 

 The site will not be used for low density single-family residential development. 

5. The executive director may waive the requirement for other permanent BMPs for multi-
family residential developments, schools, or small business sites where 20% or less 
impervious cover is used at the site.  This exemption from permanent BMPs must be 
recorded in the county deed records, with a notice that if the percent impervious cover 
increases above 20% or land use changes, the exemption for the whole site as described in 
the property boundaries required by 30 TAC §213.4(g) (relating to Application Processing 
and Approval), may no longer apply and the property owner must notify the appropriate 
regional office of these changes. 

 Attachment A - 20% or Less Impervious Cover Waiver. The site will be used for 
multi-family residential developments, schools, or small business sites and has 20% 
or less impervious cover.  A request to waive the requirements for other permanent 
BMPs and measures is attached. 

 The site will be used for multi-family residential developments, schools, or small 
business sites but has more than 20% impervious cover. 

 The site will not be used for multi-family residential developments, schools, or small 
business sites. 

6.  Attachment B - BMPs for Upgradient Stormwater.   
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 A description of the BMPs and measures that will be used to prevent pollution of 
surface water, groundwater, or stormwater that originates upgradient from the site 
and flows across the site is attached.  

 No surface water, groundwater or stormwater originates upgradient from the site 
and flows across the site, and an explanation is attached. 

 Permanent BMPs or measures are not required to prevent pollution of surface 
water, groundwater, or stormwater that originates upgradient from the site and 
flows across the site, and an explanation is attached. 

7.  Attachment C - BMPs for On-site Stormwater. 

 A description of the BMPs and measures that will be used to prevent pollution of 
surface water or groundwater that originates on-site or flows off the site, including 
pollution caused by contaminated stormwater runoff from the site is attached. 

 Permanent BMPs or measures are not required to prevent pollution of surface water 
or groundwater that originates on-site or flows off the site, including pollution 
caused by contaminated stormwater runoff, and an explanation is attached. 

8.  Attachment D - BMPs for Surface Streams. A description of the BMPs and measures 
that prevent pollutants from entering surface streams, sensitive features, or the aquifer 
is attached.  Each feature identified in the Geologic Assessment as sensitive has been 
addressed.   

 N/A 

9.  The applicant understands that to the extent practicable, BMPs and measures must 
maintain flow to naturally occurring sensitive features identified in either the geologic 
assessment, executive director review, or during excavation, blasting, or construction. 

 The permanent sealing of or diversion of flow from a naturally-occurring sensitive 
feature that accepts recharge to the Edwards Aquifer as a permanent pollution 
abatement measure has not been proposed. 

 Attachment E - Request to Seal Features.  A request to seal a naturally-occurring 
sensitive feature, that includes, for each feature, a justification as to why no 
reasonable and practicable alternative exists, is attached.   

10.  Attachment F - Construction Plans.  All construction plans and design calculations for 
the proposed permanent BMP(s) and measures have been prepared by or under the 
direct supervision of a Texas Licensed Professional Engineer, and are signed, sealed, and 
dated.  The plans are attached and, if applicable include: 

 Design calculations (TSS removal calculations) 
 TCEQ construction notes 
 All geologic features 
 All proposed structural BMP(s) plans and specifications 

 N/A 
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11.  Attachment G - Inspection, Maintenance, Repair and Retrofit Plan. A plan for the 
inspection, maintenance, repairs, and, if necessary, retrofit of the permanent BMPs and 
measures is attached.  The plan includes all of the following: 

 Prepared and certified by the engineer designing the permanent BMPs and 
measures 

 Signed by the owner or responsible party 
 Procedures for documenting inspections, maintenance, repairs, and, if necessary 
retrofit 

 A discussion of record keeping procedures 

 N/A 

12.  Attachment H - Pilot-Scale Field Testing Plan.  Pilot studies for BMPs that are not 
recognized by the Executive Director require prior approval from the TCEQ.  A plan for 
pilot-scale field testing is attached. 

 N/A 

13.  Attachment I -Measures for Minimizing Surface Stream Contamination.  A description 
of the measures that will be used to avoid or minimize surface stream contamination 
and changes in the way in which water enters a stream as a result of the construction 
and development is attached.  The measures address increased stream flashing, the 
creation of stronger flows and in-stream velocities, and other in-stream effects caused 
by the regulated activity, which increase erosion that results in water quality 
degradation. 

 N/A 

Responsibility for Maintenance of Permanent BMP(s)  

Responsibility for maintenance of best management practices and measures after 
construction is complete. 

14.  The applicant is responsible for maintaining the permanent BMPs after construction 
until such time as the maintenance obligation is either assumed in writing by another 
entity having ownership or control of the property (such as without limitation, an 
owner’s association, a new property owner or lessee, a district, or municipality) or the 
ownership of the property is transferred to the entity.  Such entity shall then be 
responsible for maintenance until another entity assumes such obligations in writing or 
ownership is transferred. 

  N/A 

15.   A copy of the transfer of responsibility must be filed with the executive director at the 
appropriate regional office within 30 days of the transfer if the site is for use as a 
multiple single-family residential development, a multi-family residential development, 
or a non-residential development such as commercial, industrial, institutional, schools, 
and other sites where regulated activities occur. 

 N/A 
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Attachment B – BMPs for Upgradient Stormwater 
 
No upgradient stormwater will cross the project limits. 
 
One (1) proposed batch detention basin (Basin “A”), and four (4) proposed fifteen-foot (15’) engineered 
vegetative filter strips (VFS) are the Permanent Best Management Practices (PBMPs) for this site. The 
PBMPs were designed in accordance with the TCEQ Technical Guidance Manual (TGM) RG-348 (2005) to 
remove 80% of the increase in Total Suspended Solids (TSS) from the proposed improvements. All 
PBMPs provided are adequate for the drainage area served.  
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Attachment C – BMPs for Onsite Stormwater 
 
One (1) proposed batch detention basin (Basin “A”), and four (4) proposed fifteen-foot (15’) engineered 
vegetative filter strips (VFS) are the Permanent Best Management Practices (PBMPs) for this site. The 
PBMPs were designed in accordance with the TCEQ Technical Guidance Manual (TGM) RG-348 (2005) to 
remove 80% of the increase in Total Suspended Solids (TSS) from the proposed improvements. All 
PBMPs provided are adequate for the drainage area served.  
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Attachment D – BMPs for Surface Streams 
 
Upper Salado Creek is located immediately adjacent to the site. 

 
One (1) proposed batch detention basin (Basin “A”) and four (4) proposed fifteen-foot (15’) engineered 
vegetative filter strips (VFS) are the Permanent Best Management Practices (PBMPs) for this site. The 
PBMPs were designed in accordance with the TCEQ Technical Guidance Manual (TGM) RG-348 (2005) to 
remove 80% of the increase in Total Suspended Solids (TSS) from the proposed improvements. All 
PBMPs provided are adequate for the drainage area served.  
 



ATTACHMENT F 



440 QUARRY IMPROVEMENTS 
Water Pollution Abatement Plan 
 

ATTACHMENT F  
Permanent Stormwater Section (TCEQ-0600) 1 

Attachment F – Construction Plans 
 
Please refer to the Exhibits Section of this application for Water Pollution Abatement Site Plans.  
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440 QUARRY IMPROVEMENTS 
Water Pollution Abatement Plan 
 

ATTACHMENT G  
Permanent Stormwater Section (TCEQ-0600) 2 

INSPECTION AND MAINTENANCE SCHEDULE 
FOR 

PERMANENT POLLUTION ABATEMENT MEASURES 
 

Recommended 
Frequency Task to be Performed 

 1 2 3 4 5 6 7 8 9 10 11 12 13 

After Rainfall √       √   √  √ 

Biannually* √ √ √ √ √ √ √ √ √ √ √ √ √ 

*At least one biannual inspection must occur during or immediately after a rainfall event. 
√ Indicates maintenance procedure that applies to this specific site. 
 
See description of maintenance task to be performed on the following pages.  Frequency of 
maintenance tasks may vary depending on amount of rainfall and other weather related conditions but 
may not be altered without TCEQ approval. 
 
A written record should be kept of inspection results and maintenance performed. 

     Task No. & Description           Included in this project 

1. Mowing        Yes  No 

2. Litter and Debris Removal      Yes  No 

3. Erosion Control       Yes  No 

4. Level Sensor       Yes  No 

5. Nuisance Control       Yes  No 

6. Structural Repairs and Replacement     Yes  No 

7. Discharge Pipe       Yes  No 

8. Detention and Drawdown Time     Yes  No 

9. Sediment Removal       Yes  No 

10. Logic Controller       Yes  No 

11. Vegetated Filter Strips      Yes  No 

12. Visually Inspect Security Fencing for Damage or Breach  Yes  No 

13. Recordkeeping for Inspections, Maintenance, and Repairs  Yes  No 
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MAINTENANCE PROCEDURES FOR PERMANENT POLLUTION ABATEMENT MEASURES 
 

Note: Additional guidance can be obtained from TCEQ's Technical Guidance Manual (TGM) 
RG-348 (2005) Section 3.5. 

 
Inspections. Inspections should take place a minimum of twice a year. One inspection should take 
place during wet weather to determine if the basin is meeting the target detention time of 12 hours 
and a drawdown time of no more than 48 hours. The remaining inspections should occur between 
storm events so that manual operation of the valve and controller can be verified. The level sensor 
in the basin should be inspected and any debris or sediment in the area should be removed. The 
outlet structure and the trash screen should be inspected for signs of clogging. Debris and sediment 
should be removed from the orifice and outlet(s) as described in previous sections. Debris 
obstructing the valve should be removed. During each inspection, erosion areas inside and 
downstream of this BMP should be identified and repaired/revegetated immediately.  A written 
record should be kept of inspection results and corrective measures taken 

1. Mowing. The basin, basin side-slopes, and embankment of the basin must be mowed to prevent 
woody growth and control weeds. A mulching mower should be used, or the grass clippings 
should be caught and removed. Mowing should take place at least twice a year, or more 
frequently if vegetation exceeds 18 inches in height. More frequent mowing to maintain 
aesthetic appeal may be necessary in landscaped areas. 

2. Litter and Debris Removal. Litter and debris removal should take place at least twice a year, as 
part of the periodic mowing operations and inspections. Debris and litter should be removed 
from the surface of the basin. Particular attention should be paid to floatable debris around the 
outlet structure. The outlet should be checked for possible clogging or obstructions and any 
debris removed. 

3. Erosion control. The basin side slopes and embankment all may periodically suffer from 
slumping and erosion. To correct these problems, corrective action, such as regrading and 
revegetation, may be necessary. Correction of erosion control should take place whenever 
required based on the periodic inspections. 

4. Level Sensor. The level sensor in the basin should be inspected and any debris or sediment in 
the area should be removed. Litter and debris removal should take place at least twice a year, as 
part of the periodic mowing operations and inspections. Debris and litter should be removed 
from the surface of the basin.  

5. Nuisance Control. Standing water or soggy conditions may occur in the basin. Some standing 
water may occur after a storm event since the valve may close with 2 to 3 inches of water in the 
basin. Some flow into the basin may also occur between storms due to spring flow and 
residential water use that enters the storm sewer system. Twice a year, the facility should be 
evaluated in terms of nuisance control (insects, weeds, odors, algae, etc.). 

6. Structural Repairs and Replacement. With each inspection, any damage to structural elements 
of the basin (pipes, concrete drainage structures, retaining walls, etc.) should be identified and 
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repaired immediately. An example of this type of repair can include patching of cracked 
concrete, sealing of voids, removal of vegetation from cracks and joints. The various inlet/outlet 
structures in a basin will eventually deteriorate and must be replaced. A written record should 
be kept of inspection results and corrective measures taken. 

7. Discharge Pipe.  The basin discharge pipe shall be checked for accumulation of silt, debris or 
other obstructions which could block flow.  Soil accumulations, vegetative overgrowth and other 
blockages should be cleared from the pipe discharge point.  Erosion at the point of discharge 
shall be monitored.  If erosion occurs, the addition of rock rubble to disperse the flow should be 
accomplished.  A written record should be kept of inspection results and corrective measures 
taken. 

8. Detention and Drawdown Time.  One inspection should take place during wet weather to 
determine if the basin is meeting the target detention time of 12 hours and a drawdown time of 
no more than 48 hours. This characteristic can be a sign of the need for maintenance.  The 
minimum drawdown time is 24 hours.  If drawdown time is less than 24 hours, the actuator 
valve shall be checked and partially closed to limit the drawdown time.  Extensive drawdown 
time greater than 48 hours may indicated blockage of the discharge pipe.  Corrective actions 
should be performed and completed within 15 working days.  A written record of the inspection 
findings and corrective actions performed should be made. 

9. Sediment Removal. A properly designed batch detention basin will accumulate quantities of 
sediment over time. The accumulated sediment can detract from the appearance of the facility 
and reduce the pollutant removal performance of the facility. The sediment also tends to 
accumulate near the outlet structure and can interfere with the level sensor operation. 
Sediment shall be removed from the basin at least every 5 years, when sediment depth exceeds 
6 inches, when the sediment interferes with the level sensor or when the basin does not drain 
within 48 hours. Care should be taken not to compromise the basin lining during maintenance. 

10. Logic Controller. The Logic Controller should be inspected as part of the twice-yearly 
investigations. Verify that the external indicators (active, cycle in progress) are operating 
properly by turning the controller off and on, and by initiating a cycle by triggering the level 
sensor in the basin. The valve should be manually opened and closed using the open/close 
switch to verify valve operation and to assist in inspecting the valve for debris. The solar panel 
should be inspected and any dust or debris on the panel should be carefully removed. The 
controller and all other circuitry and wiring should be inspected for signs of corrosion, damage 
from insects, water leaks, or other damage. At the end of the inspection, the controller should 
be reset. 

11. Vegetated Filter Strips.  Vegetation height for native grasses shall be limited to no more than 18-
inches.  When vegetation exceeds that height, the filter strip shall be cut to a height of 
approximately 4 inches.  Turf grass shall be limited to a height of 4-inches with regular 
maintenance that utilizes a mulching mower.  Trash and debris shall be removed from filter strip 
prior to cutting.  Check filter strip for signs of concentrated flow and erosion.  Areas of filter strip 
showing signs of erosion shall be repaired by scarifying the eroded area, reshaping, regrading 
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and placement of solid block sod over the affected area.  A written record of the inspection 
findings and corrective actions performed should be made. 

12. Visually Inspect Security Fencing for Damage or Breach.  Check maintenance access gates for 
proper operation.  Damage to fencing or gates shall be repaired within 5 working days.  A 
written record should be kept of inspection results and maintenance performed. 

13. Recordkeeping Procedures for Inspections, Maintenance, Repairs, and Retrofits. 
• Written records shall be kept by the party responsible for maintenance or a designated 

representative. 
• Written records shall be retained for a minimum of five years. 
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Attachment I – Measures Minimizing Surface Stream Contamination 

 

Any points where discharge from the site is concentrated and erosive velocities exist will 

include appropriately sized energy dissipators to reduce velocities to non-erosive levels. 
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Agent Authorization Form 
For Required Signature 

Edwards Aquifer Protection Program 
Relating to 30 TAC Chapter 213 

Effective June 1, 1999 
 
  
I              Lloyd A. Denton, Jr.               , 

Print Name 
 
                 President         , 

Title - Owner/President/Other 
 
of       Shavano Quarry Developments, LTD                        , 

Corporation/Partnership/Entity Name 
 
have authorized           Pape-Dawson Engineers      

Print Name of Agent/Engineer 
 
of             Pape-Dawson Engineers     

Print Name of Firm 
 
to represent and act on the behalf of the above-named Corporation, Partnership, or Entity for 
the purpose of preparing and submitting this plan application to the Texas Commission on 
Environmental Quality (TCEQ) for the review and approval consideration of regulated 
activities. 
 
 
I also understand that: 
 
1. The applicant is responsible for compliance with 30 Texas Administrative Code 

Chapter 213 and any condition of the TCEQ’s approval letter.  The TCEQ is authorized 
to assess administrative penalties of up to $10,000 per day per violation. 

 
2.   For those submitting an application who are not the property owner, but who have the 

right to control and possess the property, additional authorization is required from the 
owner. 

 
3. Application fees are due and payable at the time the application is submitted.  The 

application fee must be sent to the TCEQ cashier or to the appropriate regional office.  
The application will not be considered until the correct fee is received by the 
commission. 

 
4. A notarized copy of the Agent Authorization Form must be provided for the person 

preparing the application, and this form must accompany the completed application. 
 
5. No person shall commence any regulated activity on the Edwards Aquifer Recharge 

Zone, Contributing Zone or Transition Zone until the appropriate application for the 
activity has been filed with and approved by the Executive Director. 
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TCEQ-0574 (Rev. 02-24-15) 
 

Application Fee Schedule 

Texas Commission on Environmental Quality 
Edwards Aquifer Protection Program 30 TAC Chapter 213 (effective 05/01/2008) 

Water Pollution Abatement Plans and Modifications 

Contributing Zone Plans and Modifications 

Project 
Project Area in 

Acres Fee 

One Single Family Residential Dwelling < 5 $650 

Multiple Single Family Residential and Parks < 5 
5 < 10 

10 < 40 
40 < 100 

100 < 500 
≥ 500 

$1,500 
$3,000 
$4,000 
$6,500 
$8,000 

$10,000 

Non-residential (Commercial, industrial, institutional, 
multi-family residential, schools, and other sites 
where regulated activities will occur) 

< 1 
1 < 5 

5 < 10 
10 < 40 

40 < 100 
≥ 100 

$3,000 
$4,000 
$5,000 
$6,500 
$8,000 

$10,000 

Organized Sewage Collection Systems and Modifications 

Project 
Cost per Linear 

Foot 
Minimum Fee-
Maximum Fee 

Sewage Collection Systems $0.50 $650 - $6,500 

Underground and Aboveground Storage Tank System Facility Plans and 
Modifications 

Project 
Cost per Tank or 

Piping System 
Minimum Fee-
Maximum Fee 

Underground and Aboveground Storage Tank Facility $650 $650 - $6,500 

Exception Requests 

Project Fee 

Exception Request $500 

Extension of Time Requests 

Project Fee 

Extension of Time Request $150 
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       TCEQ Core Data Form  

 

For detailed instructions regarding completion of this form, please read the Core Data Form Instructions or call 512-239-5175. 

SECTION I: General Information  
 

1. Reason for Submission   (If other is checked please describe in space provided.) 

 New Permit, Registration or Authorization (Core Data Form should be submitted with the program application.) 

 Renewal   (Core Data Form should be submitted with the renewal form)    Other       

2. Customer Reference Number (if issued) Follow this link to search 
for CN or RN numbers in  

Central Registry** 

3. Regulated Entity Reference Number (if issued) 

  CN         RN       
 

SECTION II: Customer Information 
 

4. General Customer Information                                       5. Effective Date for Customer Information Updates (mm/dd/yyyy)        
 

 

 New Customer                                                   Update to Customer Information                       Change in Regulated Entity Ownership              

Change in Legal Name (Verifiable with the Texas Secretary of State or Texas Comptroller of Public Accounts)                                           

The Customer Name submitted here may be updated automatically based on what is current and active with the 

Texas Secretary of State (SOS) or Texas Comptroller of Public Accounts (CPA). 

6. Customer Legal Name (If an individual, print last name first: eg: Doe, John) If new Customer, enter previous Customer below:   

            

7. TX SOS/CPA Filing Number 

      

8. TX State Tax ID (11 digits) 

      

9. Federal Tax ID (9 digits) 

      

10. DUNS Number (if applicable) 

      

11. Type of Customer:    Corporation   Individual     Partnership:  General  Limited 

Government:  City  County  Federal  State  Other        

                            

  Sole Proprietorship  Other:       

12. Number of Employees 
 0-20      21-100       101-250       251-500       501 and higher 

13. Independently Owned and Operated? 
 Yes                   No 

14. Customer Role (Proposed or Actual) – as it relates to the Regulated Entity listed on this form. Please check one of the following:                                 

Owner                                                       Operator                                   Owner & Operator                                                    

Occupational Licensee        Responsible Party                Voluntary Cleanup Applicant                       

 

   Other:                                                                     

15. Mailing  
Address:  

      

      

City        State     ZIP        ZIP + 4       

16. Country Mailing Information (if outside USA) 17. E-Mail Address (if applicable) 

            

18. Telephone Number 19. Extension or Code 20. Fax Number (if applicable) 

(       )    -                (       )    -       
 

SECTION III: Regulated Entity Information 
 

21. General Regulated Entity Information (If ‘New Regulated Entity” is selected below this form should be accompanied by a permit application)                    

 New Regulated Entity       Update to Regulated Entity Name       Update to Regulated Entity Information         

The Regulated Entity Name submitted may be updated in order to meet TCEQ Agency Data Standards (removal 
of organizational endings such as Inc, LP, or LLC.) 

22. Regulated Entity Name (Enter name of the site where the regulated action is taking place.)  

      

 TCEQ Use Only 

102748860606106151

http://www15.tceq.texas.gov/crpub/
http://www15.tceq.texas.gov/crpub/
http://www15.tceq.texas.gov/crpub/




POLLUTANT LOAD AND 
REMOVAL CALCULATIONS 







2. Drainage Basin Parameters (This information should be provided for each basin):

Drainage Basin/Outfall Area No. = Basin A

Total drainage basin/outfall area = 12.11 acres

Predevelopment impervious area within drainage basin/outfall area  = 0.00 acres

Post-development impervious area within drainage basin/outfall area  = 5.48 acres

Post-development impervious fraction within drainage basin/outfall area  = 0.45

LM THIS BASIN = 4472 lbs.

3. Indicate the proposed BMP Code for this basin.

Proposed BMP = Extended Detention

Removal efficiency = 91 percent

Aqualogic Cartridge Filter

Bioretention

Contech StormFilter

Constructed Wetland

Extended Detention

Grassy Swale

Retention / Irrigation

Sand Filter

Stormceptor

Vegetated Filter Strips

Vortechs

Wet Basin

Wet Vault

4. Calculate Maximum TSS Load Removed (LR) for this Drainage Basin by the selected BMP Type.

RG-348 Page 3-33 Equation 3.7:  LR = (BMP efficiency) x P x (AI x 34.6 + AP x 0.54)

where: AC = Total On-Site drainage area in the BMP catchment area

AI = Impervious area proposed in the BMP catchment area

AP = Pervious area remaining in the BMP catchment area

LR = TSS Load removed from this catchment area by the proposed BMP

AC = 12.11 acres

AI = 5.48 acres

AP = 6.63 acres

LR = 5274 lbs



5. Calculate Fraction of Annual Runoff to Treat the drainage basin / outfall area

Desired LM THIS BASIN = 5000 lbs.

F = 0.95

6. Calculate Capture Volume required by the BMP Type for this drainage basin / outfall area. Calculations from RG-348

Rainfall Depth = 2.60 inches

Post Development Runoff Coefficient = 0.33

On-site Water Quality Volume = 38012 cubic feet

Calculations from RG-348 Pages 3-36 to 3-37

Off-site area draining to BMP = 0.00 acres

Off-site Impervious cover draining to BMP = 0.00 acres

Impervious fraction of off-site area = 0

Off-site Runoff Coefficient = 0.00

Off-site Water Quality Volume = 0 cubic feet

Storage for Sediment = 7602

Total Capture Volume (required water quality volume(s) x 1.20) = 45614 cubic feet

The following sections are used to calculate the required water quality volume(s) for the selected BMP.

The values for BMP Types not selected in cell C45 will show NA.

7. Retention/Irrigation System Designed as Required in RG-348 Pages 3-42 to 3-46

Required Water Quality Volume for retention basin = NA cubic feet

Irrigation Area Calculations:

Soil infiltration/permeability rate = 0.1 in/hr Enter determined permeability rate or assumed value of 0.1

Irrigation area = NA square feet

NA acres

8. Extended Detention Basin System Designed as Required in RG-348 Pages 3-46 to 3-51





2. Drainage Basin Parameters (This information should be provided for each basin):

Drainage Basin/Outfall Area No. = VFS A

Total drainage basin/outfall area = 1.53 acres

Predevelopment impervious area within drainage basin/outfall area = 0.00 acres

Post-development impervious area within drainage basin/outfall area = 0.79 acres

Post-development impervious fraction within drainage basin/outfall area  = 0.52

LM THIS BASIN = 645 lbs.

3. Indicate the proposed BMP Code for this basin.

Proposed BMP = Vegetated Filter Strips

Removal efficiency = 85 percent

Aqualogic Cartridge Filter

Bioretention

Contech StormFilter

Constructed Wetland

Extended Detention

Grassy Swale

Retention / Irrigation

Sand Filter

Stormceptor

Vegetated Filter Strips

Vortechs

Wet Basin

Wet Vault

4. Calculate Maximum TSS Load Removed (LR) for this Drainage Basin by the selected BMP Type.

RG-348 Page 3-33 Equation 3.7:  LR = (BMP efficiency) x P x (A I x 34.6 + AP x 0.54)

where: AC = Total On-Site drainage area in the BMP catchment area

AI = Impervious area proposed in the BMP catchment area

AP = Pervious area remaining in the BMP catchment area

LR = TSS Load removed from this catchment area by the proposed BMP

AC = 1.53 acres

AI = 0.79 acres



AP = 0.74 acres

LR = 707 lbs

5. Calculate Fraction of Annual Runoff to Treat the drainage basin / outfall area

additional for OT

Desired LM THIS BASIN = 707 lbs. 62

F = 1.00

6. Calculate Capture Volume required by the BMP Type for this drainage basin / outfall area. Calculations from RG-348 Pages 3-34 to 3-36

Rainfall Depth = 4.00 inches

Post Development Runoff Coefficient = 0.37

On-site Water Quality Volume = 8146 cubic feet

Calculations from RG-348 Pages 3-36 to 3-37

Off-site area draining to BMP = 0.00 acres

Off-site Impervious cover draining to BMP = 0.00 acres

Impervious fraction of off-site area = 0

Off-site Runoff Coefficient = 0.00

Off-site Water Quality Volume = 0 cubic feet

Storage for Sediment = 1629

Total Capture Volume (required water quality volume(s) x 1.20) = 9775 cubic feet

The following sections are used to calculate the required water quality volume(s) for the selected BMP.

The values for BMP Types not selected in cell C45 will show NA.

7. Retention/Irrigation System Designed as Required in RG-348 Pages 3-42 to 3-46

Required Water Quality Volume for retention basin = NA cubic feet

Irrigation Area Calculations:

Soil infiltration/permeability rate = 0.1 in/hr Enter determined permeability rate or assumed value of 0.1





2. Drainage Basin Parameters (This information should be provided for each basin):

Drainage Basin/Outfall Area No. = VFS B

Total drainage basin/outfall area = 3.25 acres

Predevelopment impervious area within drainage basin/outfall area = 0.00 acres

Post-development impervious area within drainage basin/outfall area = 1.20 acres

Post-development impervious fraction within drainage basin/outfall area = 0.37

LM THIS BASIN = 979 lbs.

3. Indicate the proposed BMP Code for this basin.

Proposed BMP = Vegetated Filter Strips

Removal efficiency = 85 percent

Aqualogic Cartridge Filter

Bioretention

Contech StormFilter

Constructed Wetland

Extended Detention

Grassy Swale

Retention / Irrigation

Sand Filter

Stormceptor

Vegetated Filter Strips

Vortechs

Wet Basin

Wet Vault

4. Calculate Maximum TSS Load Removed (LR) for this Drainage Basin by the selected BMP Type.

RG-348 Page 3-33 Equation 3.7:  LR = (BMP efficiency) x P x (AI x 34.6 + AP x 0.54)

where: AC = Total On-Site drainage area in the BMP catchment area

AI = Impervious area proposed in the BMP catchment area

AP = Pervious area remaining in the BMP catchment area

LR = TSS Load removed from this catchment area by the proposed BMP



AC = 3.25 acres

AI = 1.20 acres

AP = 2.05 acres

LR = 1087 lbs

5. Calculate Fraction of Annual Runoff to Treat the drainage basin / outfall area

additional for OT

Desired LM THIS BASIN = 1087 lbs. 108

F = 1.00

6. Calculate Capture Volume required by the BMP Type for this drainage basin / outfall area. Calculations from RG-348

Rainfall Depth = 4.00 inches

Post Development Runoff Coefficient = 0.29

On-site Water Quality Volume = 13787 cubic feet

Calculations from RG-348 Pages 3-36 to 3-37

Off-site area draining to BMP = 0.00 acres

Off-site Impervious cover draining to BMP = 0.00 acres

Impervious fraction of off-site area = 0

Off-site Runoff Coefficient = 0.00

Off-site Water Quality Volume = 0 cubic feet

Storage for Sediment = 2757

Total Capture Volume (required water quality volume(s) x 1.20) = 16545 cubic feet

The following sections are used to calculate the required water quality volume(s) for the selected BMP.

The values for BMP Types not selected in cell C45 will show NA.

7. Retention/Irrigation System Designed as Required in RG-348 Pages 3-42 to 3-46

Required Water Quality Volume for retention basin = NA cubic feet





2. Drainage Basin Parameters (This information should be provided for each basin):

Drainage Basin/Outfall Area No. = VFS D

Total drainage basin/outfall area = 1.14 acres

Predevelopment impervious area within drainage basin/outfall area = 0.00 acres

Post-development impervious area within drainage basin/outfall area = 0.36 acres

Post-development impervious fraction within drainage basin/outfall area = 0.32

LM THIS BASIN = 294 lbs.

3. Indicate the proposed BMP Code for this basin.

Proposed BMP = Vegetated Filter Strips

Removal efficiency = 85 percent

Aqualogic Cartridge Filter

Bioretention

Contech StormFilter

Constructed Wetland

Extended Detention

Grassy Swale

Retention / Irrigation

Sand Filter

Stormceptor

Vegetated Filter Strips

Vortechs

Wet Basin

Wet Vault

4. Calculate Maximum TSS Load Removed (LR) for this Drainage Basin by the selected BMP Type.

RG-348 Page 3-33 Equation 3.7:  LR = (BMP efficiency) x P x (AI x 34.6 + AP x 0.54)

where: AC = Total On-Site drainage area in the BMP catchment area

AI = Impervious area proposed in the BMP catchment area

AP = Pervious area remaining in the BMP catchment area

LR = TSS Load removed from this catchment area by the proposed BMP



AC = 1.14 acres

AI = 0.36 acres

AP = 0.78 acres

LR = 328 lbs

5. Calculate Fraction of Annual Runoff to Treat the drainage basin / outfall area

additional for OT

Desired LM THIS BASIN = 328 lbs. 34

F = 1.00

6. Calculate Capture Volume required by the BMP Type for this drainage basin / outfall area. Calculations from RG-348 Pages 3-34 to 3-36

Rainfall Depth = 4.00 inches

Post Development Runoff Coefficient = 0.27

On-site Water Quality Volume = 4405 cubic feet

Calculations from RG-348 Pages 3-36 to 3-37

Off-site area draining to BMP = 0.00 acres

Off-site Impervious cover draining to BMP = 0.00 acres

Impervious fraction of off-site area = 0

Off-site Runoff Coefficient = 0.00

Off-site Water Quality Volume = 0 cubic feet

Storage for Sediment = 881

Total Capture Volume (required water quality volume(s) x 1.20) = 5286 cubic feet

The following sections are used to calculate the required water quality volume(s) for the selected BMP.

The values for BMP Types not selected in cell C45 will show NA.

7. Retention/Irrigation System Designed as Required in RG-348 Pages 3-42 to 3-46

Required Water Quality Volume for retention basin = NA cubic feet





2. Drainage Basin Parameters (This information should be provided for each basin):

Drainage Basin/Outfall Area No. = VFS C

Total drainage basin/outfall area = 0.36 acres

Predevelopment impervious area within drainage basin/outfall area = 0.00 acres

Post-development impervious area within drainage basin/outfall area = 0.25 acres

Post-development impervious fraction within drainage basin/outfall area = 0.69

LM THIS BASIN = 204 lbs.

3. Indicate the proposed BMP Code for this basin.

Proposed BMP = Vegetated Filter Strips

Removal efficiency = 85 percent

Aqualogic Cartridge Filter

Bioretention

Contech StormFilter

Constructed Wetland

Extended Detention

Grassy Swale

Retention / Irrigation

Sand Filter

Stormceptor

Vegetated Filter Strips

Vortechs

Wet Basin

Wet Vault

4. Calculate Maximum TSS Load Removed (LR) for this Drainage Basin by the selected BMP Type.

RG-348 Page 3-33 Equation 3.7:  LR = (BMP efficiency) x P x (AI x 34.6 + AP x 0.54)

where: AC = Total On-Site drainage area in the BMP catchment area

AI = Impervious area proposed in the BMP catchment area

AP = Pervious area remaining in the BMP catchment area

LR = TSS Load removed from this catchment area by the proposed BMP



AC = 0.36 acres

AI = 0.25 acres

AP = 0.11 acres

LR = 222 lbs

5. Calculate Fraction of Annual Runoff to Treat the drainage basin / outfall area

additional for OT

Desired LM THIS BASIN = 222 lbs. 18

F = 1.00

6. Calculate Capture Volume required by the BMP Type for this drainage basin / outfall area. Calculations from RG-348

Rainfall Depth = 4.00 inches

Post Development Runoff Coefficient = 0.50

On-site Water Quality Volume = 2614 cubic feet

Calculations from RG-348 Pages 3-36 to 3-37

Off-site area draining to BMP = 0.00 acres

Off-site Impervious cover draining to BMP = 0.00 acres

Impervious fraction of off-site area = 0

Off-site Runoff Coefficient = 0.00

Off-site Water Quality Volume = 0 cubic feet

Storage for Sediment = 523

Total Capture Volume (required water quality volume(s) x 1.20) = 3137 cubic feet

The following sections are used to calculate the required water quality volume(s) for the selected BMP.

The values for BMP Types not selected in cell C45 will show NA.

7. Retention/Irrigation System Designed as Required in RG-348 Pages 3-42 to 3-46

Required Water Quality Volume for retention basin = NA cubic feet
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