
2013 
 
Waukesha 
County Storm 
Water Workshop 
 
Alan Barrows 
 

LESSONS LEARNED IN PLAN 
DEVELOPMENT AND 

IMPLEMENTATION 
 

COLLECTING SOILS DATA EARLY 
AND USING IT TO PLAN 



Wet basins 
with low water 
levels 
 
 Liner 

material? 
 
 Leakage? 
 
 Water 

budget? 

LESSONS LEARNED 

Top of the 
safety shelf 



Infiltration basins 
with persistent 
ponded water 
 
 Groundwater? 
 
 Plugged or 

sealed bottom? 
 
 Compaction? 

LESSONS LEARNED 



Wet basements 
 
 High 

groundwater? 
 
 Surface runoff? 
 
 Poor drainage? 

LESSONS LEARNED 



Early in the site planning process 
 
After preliminary site screening  
 
Before lot layout 
 
Prior to preliminary storm water 

management planning 

WHEN TO COLLECT SOILS INFORMATION 



Soil survey information in 
Waukesha County has 
been available since the 
1960’s 

 
Provides an overview of 

the on-site soil conditions 
(to a depth of 60”) 

PRELIMINARY SITE SCREENING 



Soil map units and attributes are available in GIS 
 
 
 
 
 
 
 
 
 
 
 
Review the “thematic maps” showing the depth to seasonal 
high groundwater, risk for a wet basement, infiltration 
potential at a 4-foot depth & limitations to development 

PRELIMINARY SITE SCREENING 



Review historic 
aerial photos for 
evaluating prior 
land uses, drainage 
systems installed 
and evidence of 
wetness 
 
Look for the telltale 
signs such as dark 
fields with light 
streaks 

PRELIMINARY SITE SCREENING 



Look at how the 
property is positioned 
in the landscape 
 
 
Identify where soil 
testing should be done 
for storm water 
management, erosion 
control, basements and 
on-site septic 

CONDUCT A SITE WALKTHROUGH 



 
Does the soi l  map units match the site topography and landscape posit ion? 
 

CONDUCT A SITE WALKTHROUGH 

1963 aerial photo 
 
10-foot contour lines 
 
Highlighted soil map unit is 
a Pella Silt Loam (Ph) 
 
Pellas are hydric soils are 
formed in low drainageways 
 



 
Does the soi l  map units match the site topography and landscape posit ion? 
 

CONDUCT A SITE WALKTHROUGH 

Looking Northeast 

The red polygon represents the actual bottom of the low drainageway 



 Use the USDA soil 
classification system; SPS 
385 procedures 

 Soil evaluations must be 
done by a Certified Soil 
Tester (“CST”) or Professional 
Soil Scientist (“PSS”) 

 Recommend using open-pit 
excavations for evaluating 
the soil profile whenever 
possible for a larger view and 
ability to orient the pit for the 
best sunlight exposure 

SOIL TESTING PROCEDURES 



Thickness 
Color 
Mottles 
Redoximorphic 

features 
Textural class 
Structure 
Consistence 

SOIL TESTING PROCEDURES 



Existence of roots 
Boundary description 
Soil saturation 
Observed 

groundwater 
Bedrock  
Disturbed or filled 

soils 

SOIL TESTING PROCEDURES 



For storm water 
management, 
distribute bioretention 
and infiltration BMPs 
throughout the site for 
large developments 
Within 50 feet of a 

basement 
As required for on-site 

septic 

WHERE TO COLLECT SOIL DATA 



 At least 2 soil test 
needed for siting a 
storm water 
management BMP 

 At least 1 soil test 
needed for 
basement/water table 
separation (within 50’ of 
the foundation) 

 Three soil tests needed 
for siting a on-site septic 
system 

NUMBER OF SOIL TESTS NEEDED 



 At least 5 feet below 
the bottom of a storm 
water management 
BMP (8 – 10 feet deep) 

 At least 8 feet deep for 
a basement  

 5 to 10 feet deep for 
on-site septic 
(depending on system 
type) 

DEPTH OF THE SOIL TESTS 



 Survey the locations of soil 
tests and the ground surface 
elevations in State Plane 
Coordinates, NAD 27, NGVD 
29 (for Waukesha County) 
 

 
 I l lustrate the locations of the 

soil investigations on the site 
plan map with unique labels 
corresponding to the soil logs 
(   = test pit) 

USING THE SOIL DATA 



I l lustrate the results of the investigations onto the storm water 
BMP cross-sections and profiles 

USING THE DATA 

Soil textures 

Existing grade 

Seasonal high  
water table 



 Determine if a liner is 
needed in a wet 
detention basin 

 
 Determine if on-site 

soils are suitable to 
be used as a liner 

 
 Determine if soils are 

suitable for 
embankment material 
(non organic)  

USING THE DATA 



 WDNR Technical Standard 
for Wet Ponds (1001) Liner 
Criteria 

USING THE DATA 



Determine if the soil below an infiltration BMP meets 
the definition of “filtering layer” 

 
 
 
 
Determine the design infiltration rate for BMPs 

USING THE DATA 

Minimum soil filtering & distance to bedrock/seasonal high groundwater: 
 5 feet with 10% fines (#200 sieve) 
  Comm., industrial, parking lots, arterials, etc. 
 3 feet with 20% fines (#200 sieve) 
  All other areas except roof runoff 

Use Table 2 of the Site Evaluation for Stormwater Infiltration 
technical standard (1002) 
 
Design infiltration rates range between .07 and 3.6 inches/hour. 



 Determine if the on-site topsoil is suitable for being reused in 
infiltration BMPs 

USING THE DATA 

Sandy loam topsoil (.5 in/hr) 
 
 
Silt loam topsoil (.13 in/hr) 



Use field collected soil data in SLAMM for 
water quality modeling by describing the soil 
texture of the source areas 

USING THE DATA 



 Use texture information for sizing sediment traps 
 Less than a 5 acre contributing watershed 
 Calculate the minimum surface area based upon soil texture 

USING THE DATA 

For coarse textured soils  (loamy sand, sandy 
loam, and sand):   
As (coarse) = 625 * Adr  

For medium textured soils (loams, silt loams, 
and silt):   
As (medium) = 1560 * Adr  

For fine textured soils (sandy clay, silty clay, 
silty clay loam, clay loam, and clay):   
As (fine) = 5300 * Adr 

 As = surface area of storage volume in square feet; Adr = contributory drainage area in acres  



 Use texture information for sizing sediment basins 
 Watersheds 5 acres or larger 

USING THE DATA 

 Surface area (Sa) = 1.2 * (qout / vs)   
Where:  
Sa = Treatment surface area measured at the invert of the lowest outlet of sediment basin 
(square feet)  
qout = Peak outflow (cubic feet / second) during the 1-year, 24-hour design storm for the principal 
outlet  
vs = Particle settling velocity (feet/second) 
1.2 = EPA recommended safety factor.  

Particle settling velocities (Vs) shall be based  
on representative soil class as follows:   
Soil Class 1: vs = 1.2*10-3 ft/sec  
Soil Class 2: vs = 7.3*10-5 ft/sec 
Soil Class 3: vs = 1.2*10-5 ft/sec  
Soil Class 1 includes sand, loamy sand, and sandy loam.   
Soil Class 2 includes loam, silt, and silt loam aggregates as transported in runoff.   
Soil Class 3 includes clay loam, silty clay, and clay aggregates as transported in runoff.  



 Use texture information for selecting erosion matting 

USING THE DATA 

WisDOT Product 
Acceptability List 

Texture codes 



 Use to determine a seed mix for vegetating construction sites 
 Sec 630 of the WisDOT Facilities Development Manual 

USING THE DATA 



 Use to determine appropriate trench dewatering practice 
WDNR Technical Standard 1061 

USING THE DATA 



 Completing “Form A” for determining the depth to seasonal 
high water table and minimum basement floor elevation 

USING THE DATA 



 
Questions? 

 
Other uses for soils data? 

COLLECTING SOILS DATA EARLY AND 
USING IT TO PLAN 
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