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Clay Cashatt

 B.S., Civil Engineering (Construction Materials) - Texas A&M

 Started Career with CONTECH in 1999 – 5 years Houston, TX
o Storm Sewer pipe for City, County, MUD’s, HCFCD, Private

 Mirafi as Regional Engineer for Geosynthetics – Austin, TX
o Filter fabric, geogrids, soil solutions

 Hill Country Site Supply 2006-2016 (Houston, Centex, DFW)
o Drainage Pipe, Geosynthetics, Erosion Control

 Currently the National Technical Director for Hanes Geo
o 50+ locations in North America

o Largest Distributor of Geosynthetics and Erosion Control Products

 Holds several patents related to stormwater
o VoidSaver underground detention system

o StormSkimmer variable flow sediment basin skimmer
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 Increased Rainfall Intensities / Required Storage
o Particularly along Gulf Coast

o Harvey & Atlas 14

 Population Growth

 Available Land

 Land Values

Why Underground Detention?
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Current Practice

40% air seems to be the default void ratio.
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Tank and Chamber systems promote geotextiles and isolation chambers.

Current Practice



Most UDSs are on private projects
o Engineer pressed by owner to save money

• To over-design could cost them their client

o Some will specify a conservative systems for a slight price increase

o Many will design per the minimum required
• Or whatever is dictated by the local agency

• Most agencies have no regulations on stone use

Agencies already know about volume impacts of TSS
o HCFCD monitors sediment load in basins and channel

• Understand design vs. available capacity

o State agencies such as TCEQ dictate defined sediment loading
• Typically it is water quality related

• How does that affect volume?

o Some agencies already limit void space usage
• Restrict – voids not allowed at all

• Reduce – Allow < 40%... Example: City of Dallas = 20%.  
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Regulations
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Is 40% Really the Right Number???

Considering:….
• Material availability/variability
• Construction-phase impacts
• Long-term Total Suspended Solids (TSS)
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Materials
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Materials
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Materials
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Aggregate Processing

Materials
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Aggregate Testing

ASTM C29/29M -17a: Standard Test 
Method for Bulk Density (“Unit Weight”) 
and Voids in Aggregate

ASTM C127 -15: Standard Test Method 
for Relative Density (Specific Gravity) 
and Absorption of Coarse Aggregate

Materials
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Materials
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351 samples from 41 quarries and 28 types of stone.

Materials
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+/-40% of projects are under-designed 
before the stone is delivered.

Moving to 35% Voids is 
recommended w/o local 
quarry knowledge.

Materials
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Cherry Crushed Concrete
(Houston)

Materials
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Construction Phase - Open Pits

Construction
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Construction Phase - Open Pits

Construction
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Construction Phase - Open Pits

Construction
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Construction Phase – Storm Sewer System

Construction



 Do nothing
o Account for losses in design

 Typical BMPs – Inlet protection, street sweeping, polymers
o Requires good onsite inspection and reputable contractors

 Upstream Treatment
o Filter systems

 Don’t use the void space during construction
o Plug or Bypass the system

o Product configuration
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Construction Phase – Storm Sewer System

Voids Protection Options

Construction
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Long-Term TSS

TCEQ - TSS can be over 1000lb/ac/yr = 10cf/ac/yr

Design
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Long-Term TSS

Lower extremities are naturally 
more prone to clogging.

Design
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Long-Term TSS

Taller system bedding will clog faster than 
comparable shorter system.

Design
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Long-Term TSS

Shorter systems have higher flooding risk if 
the bedding clogs – designer should consider 

using a sacrificial bedding

Design
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Long-Term TSS

Geotextiles

 Excellent for wrapping pit
o Separates soils from stone

o Minimal flow rate

 Under higher flows
o Risk of sediment build-up and restrict storm design flows

• Prematurely directs contaminated water to storage chambers and stone

o Risk of piping of smaller and uniformly graded particles
• Clogs bedding stone and tank voids

o Improper use of Geotextiles is very risky

Design
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Long-Term TSS
ASTM C1746 - Standard Test Method for Measurement of Suspended Sediment Removal 

Efficiency of Hydrodynamic Stormwater Separators and Underground Settling Devices

Design
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Long-Term TSS

Geotextile allowed 27%-46% 
of TSS to pass into voids.

Design
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Long-Term TSS

Summary

 Bedding in taller systems clogs sooner but represents a small 
percentage of total storage = less risk

 Clogged bedding in shorter systems present much higher risk 
since the total supplied storage is greatly reduced
o Perforated underdrains should NEVER be located within the bedding

 Conservative design neglects bedding porosity for all UDSs
o Sacrificial Bedding Layer

o Protects against construction-phase and long-term TSS

 Geotextiles provide poor voids protection

Design
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Design Recommendations

ASCE-EWRI Congress 2020
Henderson, NV, May, 2020

(Submitted/Approved)

www.ewricongress.org

Design



34

ASCE-EWRI Congress 2020
Henderson, NV, May, 2020

https://ascelibrary.org/doi/abs/10.1061/9780784482995.015

Viability of Stone Void Space in 
Underground Detention/Retention Systems 

Questions
Clay.Cashatt@HanesCompanies.com


