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SUMMARY 

 
1. The subsurface soils encountered in the exploratory borings generally consisted of a thin 

layer of top soil underlain by about 2 feet of man-placed fill. The existing fill was underlain 
by native clay soils extending to native granular soils at depths ranging from about 7.5 to 
9 feet. The native granular soils extended to the maximum depth explored of about 15 
feet. 

 
Groundwater was not encountered in the borings at the time of drilling. Boring 1 was left 
open to allow for a subsequent stabilized groundwater level measurement, and Boring 2 
was backfilled upon completion of drilling. Boring 1 was found to be dry when a 
groundwater level measurement was made 2 days subsequent to drilling. The boring was 
backfilled upon completion of measurement.  
 

2. Based on the data obtained during the field and laboratory studies, we recommend the 
proposed structures be supported on shallow spread footings as recommended herein. 
Spread footings supported as recommended should be designed for an allowable soil 
bearing pressure of 2,000 psf.  
 

3. Percolation testing of the onsite overburden soils was performed to provide estimated 
infiltration rates of the onsite soils to support the design of new dry sump pits. The resulting 
infiltration rates for the soils are presented herein.  
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PURPOSE AND SCOPE OF STUDY 

This report presents the results of a geotechnical engineering study performed for the proposed 

improvements at Columbia Park located southeast of the intersection of East 90th Place and 

Monroe Street in Thornton, Colorado.  The project site is shown on Fig. 1.  The study was 

conducted in accordance with the scope of work in our Proposal No. P-20-132 to Valerian, LLC 

dated January 16, 2020. 

 

A field exploration program consisting of exploratory borings was conducted to obtain information 

on subsurface conditions.  Samples of soils obtained during the field exploration program were 

tested in the laboratory to determine their classification and engineering characteristics.  The 

results of the field exploration and laboratory testing programs were analyzed to develop 

geotechnical engineering recommendations for use in design and construction.   

 

This report has been prepared to summarize the data obtained during this study and to present 

our conclusions and recommendations based on our understanding of the proposed construction 

and the subsurface conditions encountered. Design parameters and a discussion of geotechnical 

engineering considerations related to construction of the proposed improvements are included 

herein. 

 

PROPOSED CONSTRUCTION 

We understand the proposed Columbia Park improvements will include the removal and 

replacement of the existing playground equipment. The new equipment will be supported on 

concrete spread footing foundation systems. In addition, we understand the existing sump pits 

located within the playground pits are reportedly not draining adequately and new dry sump pits 

are being considered.   

 

If the proposed construction varies significantly from that described above or depicted in this 

report, we should be notified to reevaluate the recommendations provided herein. 
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SITE CONDITIONS 

The project site is roughly rectangular-shaped and currently occupied by existing playground 

equipment on the west side, with open green space occupying the remaining portion of the 

property. The project site is generally bounded on the north, east and south by existing single-

family residential properties, with East 90th Place and East 89th Place also located to the north 

and south, respectively. Monroe Street bounds the property to the west. Based upon available 

topographic information and site observations, the project site is relatively flat. 

 

SUBSURFACE CONDITIONS 

The subsurface conditions at the site were explored by drilling two exploratory borings. The 

borings were drilled near the northwest and southwest corners of the existing playground 

equipment. The approximate locations of the exploratory borings are shown on Fig. 1.  Graphic 

logs of the borings are presented on Fig. 2, and a legend and explanatory notes describing the 

soils encountered in the borings are presented on Fig. 3. 

 

The borings were advanced through the overburden soils using 4-inch-diameter, continuous-

flight, solid-stem augers and were logged by a representative of Kumar & Associates, Inc (K+A).  

Samples of the soils were obtained with a 2-inch-I.D. California-liner sampler driven into the 

various strata with blows from a 140-pound hammer falling 30 inches. Sampling with the 

California-liner sampler is generally similar to the standard penetration test described by the 

American Society for Testing and Materials (ASTM) Method D1586. Penetration resistance 

values, when properly evaluated, indicate the relative density or consistency of the soils.  Depths 

at which the samples were obtained and the penetration resistance values are shown adjacent to 

the boring logs on Fig. 2.  

 

Subsurface Soil Conditions:  The subsurface soils encountered in the exploratory borings 

generally consisted of a thin layer of top soil underlain by about 2 feet of man-placed fill. The 

existing fill was underlain by native clay soils extending to native granular soils at depths ranging 

from about 7.5 to 9 feet. The native granular soils extended to the maximum depth explored of 

about 15 feet.  
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The fill encountered in the borings generally consisted of moist, dark brown to gray-brown, fat 

clay to lean clay with variable fine- to medium-grained sand and trace gravel content. The fill 

appears to be rework native soils that were likely disturbed during initial construction of the park.  

The lateral extent, depth and degree of compaction of the fill were not determined as part of this 

study and are likely to vary across the site. However, based on sampler penetration resistance 

values, the fill appeared to be relatively stiff.  

 

The native clay soils consisted of moist, dark brown to gray brown, fat clay to lean clay with 

variable fine- to medium-grained sand content. The native granular soils consisted of fine- to 

coarse-grained, slightly moist to moist, brown to red-brown, poorly-graded sand with variable silt 

and gravel content.  Based on sampler penetration resistance values, the native clay soils were 

stiff in consistency and the native granular soils ranged from medium dense to very dense. 

 

Groundwater Conditions:  Groundwater was not encountered in the borings at the time of drilling. 

Boring 1 was left open to allow for a subsequent stabilized groundwater level measurement, and 

Boring 2 was backfilled upon completion of drilling. Boring 1 was found to be dry when a 

groundwater level measurement was made 2 days subsequent to drilling. The boring was 

backfilled upon completion of measurement.   

 

LABORATORY TESTING 

Samples obtained from the exploratory borings were visually classified in the laboratory by the 

project engineer.  Laboratory testing was performed on representative samples, including 

evaluation of in-situ moisture content and dry unit weight, grain size distribution, liquid and plastic 

limits, and swell-consolidation behavior. The testing was performed in accordance with the 

applicable ASTM standard test procedures. The percentage of water-soluble sulfates was 

evaluated in general accordance with the Colorado Department of Transportation (CDOT) CP-L 

2103 test procedure. The results of the laboratory tests are shown to the right of the logs on Fig. 

2, plotted graphically on Figs. 4 and 5, and summarized in Table 1.   

 

Swell-Consolidation:  Swell-consolidation testing was performed on a sample of the existing fill 

and a sample of the native clay soils in order to evaluate compressibility and swell characteristics 

under loading and when submerged in water.  The samples were prepared and placed in a 

confining ring between porous discs, subjected to a surcharge pressure of 500 psf, and allowed 
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to consolidate before being submerged in water.  The samples were then inundated with water, 

and the change in sample height was measured with a dial gauge.  The samples were loaded 

incrementally to maximum surcharge pressures of either 3,000 or 5,000 psf, and the sample’s 

height was monitored until deformation practically ceased under each load increment. 

 

The results of the swell-consolidation testing are presented on Fig. 4 as plots of the curve of the 

final strain at each increment of pressure against the log of the pressure.  Based on the results of 

the laboratory swell-consolidation testing, the existing fill and native clay soils exhibited low swell 

potential when wetted.   

 

Index Properties: Samples were classified into categories of similar engineering properties in 

general accordance with the Unified Soil Classification System.  This system is based on index 

properties, including liquid limit and plasticity index and grain size distribution.  Values for in-situ 

moisture content and dry unit weight, liquid limit and plasticity index, and the percent of soil 

retained on the U.S. No. 4 sieve and passing the U.S. No. 200 sieve are presented in Table I and 

adjacent to the corresponding sample on the boring logs. Results of gradation testing are 

presented on Fig. 5. 

 

GEOTECHNICAL ENGINEERING CONSIDERATIONS  

The native overburden soils should be suitable to support shallow foundations. However, the man-

placed fill encountered in the borings is assumed to be nonengineered and unsuitable for support 

of foundations. All existing fill should be removed from beneath foundations and replaced with 

properly compacted structural fill.  

 

In addition, the overburden clay soils exhibited low swell potential when wetted. To reduce the 

risk of post-construction heave-related movement should these soils become wetted, we 

recommend foundation subgrade preparation as described in the following sections.  

 

FOUNDATION RECOMMENDATIONS  

Considering the subsurface conditions encountered in the exploratory borings and the nature of 

the proposed construction, we recommend the proposed structures be founded on shallow spread 

footing foundation systems. 
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The design and construction criteria presented below should be observed for a spread footing 

foundation system.  The construction details should be considered when preparing project 

documents. 

 

1. Footings should be supported on a minimum of 1 foot of structural fill extending to native 

overburden soils. All existing fill and any areas of excessively loose or disturbed material 

encountered within the foundation excavation should be removed and replaced with 

structural fill in accordance with the material and placement recommendations in the “Site 

Grading and Earthwork” section of this report. The fill zone should extend down and out 

from the edges of the footings at a 1 horizontal to 1 vertical projection.  

 

2. Spread footings supported as recommended should be designed for an allowable soil 

bearing pressure of 2,000 psf. The allowable bearing pressure may be increased by one-

third for transient loads. 

 

3. Based on experience, we estimate total settlement for footings designed and constructed 

as discussed in this section will be less than 1 inch.  The settlement will be differential with 

respect to the existing building.  

 

4. Spread footings should have a minimum footing width of 16 inches for continuous footings 

and of 24 inches for isolated pads. 

 

5. Footings should be provided with adequate soil cover above their bearing elevation for 

frost protection.  Placement of foundations at least 36 inches below the exterior grade is 

typically used in this area. 

 

6. The lateral resistance of a footing will be a combination of the sliding resistance of the 

footing on the foundation materials and passive earth pressure against the side of the 

footing.  Resistance to sliding at the bottoms of the footings may be calculated based on 

a coefficient of friction of 0.30.  Passive pressure against the sides of the footings may be 

calculated using an equivalent fluid unit weight of 180 pcf.  The above values are working 

values. 
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7. Areas of excessively loose or disturbed material and/or deleterious substances 

encountered within the foundation excavation should be removed and replaced per the 

recommendations in the “Site Grading and Earthwork” section of this report.   

 

8. Granular foundation soils, if used, should be densified with a smooth vibratory compactor 

prior to placement of concrete. 

 

9. A representative of the geotechnical engineer should observe all footing excavations prior 

to fill and concrete placement. 

 

SURFACE DRAINAGE 

Maintaining proper surface drainage during construction and after the construction has been 

completed is very important for acceptable performance of the proposed structures.  Drainage 

recommendations provided by local, state and national entities should be followed based on the 

intended use of the facility.  The following recommendations should be used as guidelines and 

changes should be made only after consultation with the geotechnical engineer. 

 

1. Excessive wetting or drying of the foundation subgrades should be avoided during 

construction. 

 

2. Foundation backfill should meet the material and placement requirements provided in the 

“Site Grading and Earthwork” section of this report. 

 

3. The ground surface surrounding the structures and movement sensitive exterior flatwork 

areas should be sloped to drain away from the structures and flatwork in all directions.  

We recommend a minimum slope of 12 inches in the first 10 feet in unpaved areas.  Site 

drainage beyond the 10-foot zone should be designed to promote runoff and reduce 

infiltration.  A minimum slope of 6 inches in the first 10 feet is recommended in paved or 

flatwork areas.  These slopes may be changed as required for handicap access points in 

accordance with the Americans with Disabilities Act. 

 

4. Landscape irrigation should be limited to low-volume systems within 10 feet of the 

structures. 
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FIELD INFILTRATION RATES 

In-situ percolation testing of the overburden soils was performed in two percolation tests holes 

drilled at the approximate locations shown on Fig. 1.  Test Hole 1 (Perc 1) was drilled to a depth 

of approximately 8.4 feet into the native granular soils. Test Hole 2 (Perc 2) was drilled to a depth 

of approximately 3.4 feet into the native clay soils.  The percolation rates measured at the test 

locations, the corresponding infiltration rates calculated using procedures from the Michigan LID 

Manual, and the corresponding Hydrologic Soil Group classifications are summarized in the 

following table.  

 

Test Hole 

Depth of 
Percolation Test 

Hole (in.) 

Calculated 
Infiltration 

Rate  
(cm /sec) 

Calculated 
Infiltration Rate 

(in /hr.) 

Hydrologic Soil 
Group 

Classification 
1 100.8 1.62E-3 2.29 A 

2 40.8 3.68E-6 0.01 D
 

The calculated infiltration rate from Test Hole 1 indicates an estimated infiltration rate of 2.29 

inches per hour for the native granular soils. However, this value is likely higher than the long-

term infiltration rate, which will be lower due to clogging. For design, we recommend using a 

reduced infiltration rate of 0.5 inches per hour for the native granular soils.  

 

For new dry sumps, we recommend the bottom of the sumps be extended into the native granular 

soils which generally range from about 7.5 to 9 feet below existing grades.  

 

SITE GRADING AND EARTHWORK 

Site Subgrade Preparation:   The site should be prepared by removing the topsoil and existing fill 

from below proposed foundations and preparation of the soils below foundations consistent with 

the recommendations presented in the “Foundation Recommendations” section of this report. 

Prior to placing new fills, the underlying soils should be prepared as recommended in this section.  

 

Temporary Excavations:  We assume temporary excavations will be constructed by 

overexcavating the slopes to a stable configuration where enough space is available.  All 

excavations should be constructed in accordance with OSHA requirements, as well as state, local 

and other applicable requirements.  We anticipate site excavations will encounter existing fill, 

native clay soils and native granular soils. The existing fill and native granular soils will classify as 
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OSHA Type C soils and the native clay soils will classify as OSHA Type B soils. Although not 

anticipated, excavations encountering groundwater could require much flatter side slopes than 

those allowed by OSHA or temporary shoring. Areas where insufficient lateral space exists may 

also require temporary shoring. 

 

Surface water runoff into the excavations can act to erode and potentially destabilize the 

excavation side slopes and result in soft or excessively loose ground conditions at the base of the 

excavation and should not be allowed.  Diversion berms and other measures should be used to 

prevent surface water runoff into the excavations from occurring.  If significant runoff into the 

excavations does occur, further excavation to remove and replace the soft or loose subgrade 

materials or stabilize the slopes may be required. 

 

Material Specifications:  Unless specifically modified in other sections of this report, the following 

material and placement requirements are recommended for fill on the project site.  A 

representative of the geotechnical engineer should evaluate the suitability of all proposed fill 

materials for the project prior to placement. 

 

1. Structural Fill:   The existing fill and native overburden soils at the site are generally suitable 

for use as structural fill if the recommendations outlined in this section of the report are 

followed. Imported fill material, if used, should consist of a non-expansive granular 

material will less than 50% passing the No. 200 sieve and a plasticity Index of 15 or less. 

 

2. General site grading fill: Fill placed for general site grading should consist of moisture-

conditioned on-site overburden soils meeting the suitability requirements presented in Item 

4 below. 

 

3. Utility Trench Backfill:  Materials excavated from the utility trenches may be used for trench 

backfill above the pipe zone fill provided they do not contain unsuitable material or particles 

larger than 4 inches and can be placed and compacted as recommended herein. 

   

4. Material Suitability:  Unless otherwise defined herein, all fill material should be a 

nonexpansive, free of claystone, vegetation, brush, sod, trash and debris, and other 

deleterious substances, and should not contain rocks or lumps having a diameter of more 

than 6 inches.  Unless otherwise defined herein, a structural fill material generally should 
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be considered nonexpansive if the swell potential under a 200 psf surcharge pressure does 

not exceed 1.0% when a sample remolded to 95% of the standard Proctor (ASTM D698) 

maximum dry density at optimum moisture content is wetted. Based on the laboratory 

testing results the on-site soils should meet these swell criteria. 

 

Compaction Requirements:  We recommend the following compaction criteria be used on the 

project: 

 

1. Moisture Content:  Fill materials should be compacted at moisture contents between the 

optimum moisture content and 3 percentage points above the optimum for predominantly 

clay materials and within 2 percentage points of the optimum moisture content for 

predominantly granular materials. Very moist native soils will require drying if placed as 

fill.  

 

2. Placement and Degree of Compaction:  General site grading fill and structural fill should 

be placed in maximum 8-inch-thick lifts and compacted to at least 95% of the standard 

Proctor (ASTM D698) maximum dry density at moisture contents described in Item 1.  

 

3. Subgrade Preparation:  Areas receiving new fill should be prepared as recommended in 

specific sections of this report to provide a uniform base for fill placement.  Beneath 

structural fill for foundations, the subgrade should be scarified to a depth of at least 12 

inches and recompacted to at least 95% of the standard Proctor (ASTM D698) maximum 

dry density at moisture contents recommended above. All other areas to receive new fill 

not specifically addressed herein should be scarified to a depth of at least 8 inches and 

similarly compacted. 

 

Where feasible, the compacted subgrade should be proofrolled with a heavily-loaded 

pneumatic-tired vehicle or a heavy, smooth-drum roller compactor.  Areas that deform 

excessively during proofrolling should be removed and replaced to achieve a reasonably 

stable subgrade prior to placement of new fill. 

 

Excessive wetting and drying of excavations and prepared subgrade areas should be 

avoided during construction. 
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Construction Monitoring:  A representative of K+A should observe prepared fill subgrades and fill 

placement on a part-time basis. 

 

WATER-SOLUBLE SULFATES 

The concentration of water-soluble sulfates measured in representative samples of the existing 

fill and native clay soils were 0.13% and 0.00%, respectively.  These concentrations of water-

soluble sulfates represent a Class S1 (moderate) severity and Class S0 (not applicable) severity 

of exposure, respectively, to sulfate attack on concrete exposed to these materials.  The degree 

of attack is based on a range of Class S0 (not applicable), Class S1 (moderate), Class S2 

(severe), and Class S3 (very severe) severity of exposure as presented in ACI 201.2R-16. Based 

on experience we assume the native granular soils will exhibit a Class SO severity exposure to 

sulfate attack.  

 

Based on the laboratory test results, we recommend all concrete exposed to the existing fill soils 

meet the cement requirements for Class S1 exposure as presented in ACI 201. Alternatively, the 

concrete could meet CDOT cement requirements for Class 1 exposure as presented in Section 

601.04 of the CDOT Standard Specifications for Road and Bridge Construction (current version).   

 

DESIGN AND CONSTRUCTION SUPPORT SERVICES 

K+A should be retained to review the project plans and specifications for conformance with the 

recommendations provided in our report. We are also available to assist the design team in 

preparing specifications for geotechnical aspects of the project and performing additional studies 

if necessary, to accommodate possible changes in the proposed construction. 

 

We recommend K+A be retained to provide construction observation and testing services to 

document the intent of this report and the requirements of the plans and specifications are being 

followed during construction.  This will allow us to identify possible variations in subsurface 

conditions from those encountered during this study and to allow us to re-evaluate our 

recommendations, if needed.  We will not be responsible for implementation of the 

recommendations presented in this report by others, if we are not retained to provide construction 

observation and testing services.   
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LIMITATIONS 

This study has been conducted in accordance with generally accepted geotechnical engineering 

practices in this area for exclusive use by the client for design purposes.  The conclusions and 

recommendations submitted in this report are based upon the data obtained from the exploratory 

borings at the location indicated on Fig. 1, and the proposed type of construction.  This report 

may not reflect subsurface variations that occur, and the nature and extent of variations across 

the site may not become evident until site grading and excavations are performed.  If during 

construction, fill, soil, bedrock or groundwater conditions appear to be different from those 

described herein, K+A should be advised at once so a re-evaluation of the recommendations 

presented in this report can be made.  K+A is not responsible for liability associated with 

interpretation of subsurface data by others. 

 
 
JDC/js 
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TABLE I 
SUMMARY OF LABORATORY TEST RESULTS 

 
  PROJECT NO.:  20-1-235 
  PROJECT NAME: Columbia Park Improvements 
  DATE SAMPLED: 3-23-2020 
  DATE RECEIVED: 3-24-2020 

 
SAMPLE 

LOCATION DATE 
TESTED 

NATURAL 
MOISTURE 
CONTENT 

(%) 

NATURAL 
DRY 

DENSITY 
(pcf) 

GRADATION PERCENT 
PASSING 
NO. 200 
SIEVE 

ATTERBERG LIMITS WATER 
SOLUBLE 

SULFATES 
(%) 

SOIL OR BEDROCK TYPE 
BORING 

DEPTH 
(feet) 

GRAVEL 
(%) 

SAND 
(%) 

LIQUID 
LIMIT 
(%)

PLASTICITY 
INDEX 

(%) 

1 1 3-26-20 28.6 89.5 1 21 78 52 39 0.13 Fill: Fat Clay with Sand (CH) 

1 9 3-26-20 2.2 118.8 45 51 4 NV NP 0.00 Poorly-Graded Sand with Gravel (SP) 

2 4 3-26-20 30.3 89.2 1 12 87 54 34  Fat Clay with Sand (CH) 

2 9 3-26-20 1.7  45 50 5 NV NP  Poorly-Graded Sand with Silt and Gravel (SP-SM) 
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June 16, 2020 
 

Stacey Stickler, PLA, ASLA 

Valerian LLC 

970 Yuma St., Suite 130 

Denver, CO 80204 

 

RE: Columbia Park Drywell Sizing 

 
Ms. Stickler, 

 

San Engineering has prepared calculations for the sizing of dry well stormwater detention facilities at the locations 

proposed on page 5 of the 90% submittal package. Find a summary of our calculations and design recommendations 

below. Our detail calculations are attached for your reference.  

 

Design Criteria:  

 

1. City of Thornton point rainfall depth (100 year) = 2.69”. 

2. Dry wells designed to hold 100-year storm without overtopping. 

3. Dry wells designed to infiltrate detained storm within a period of 72 hours.  

4. Dry wells shall be bottomed in native sand material having an infiltration rate of 120 minutes per inch (or 

0.5 in/hr) per Kumar and Associates geotechnical recommendations dated April 7, 2020.  

 

Findings and Recommendations:  

 

 Kumar and Associates found sandy soils at depths of 7.5 and 9 ft in borings 1 and 2, respectively. The clay 

overlying the sand is not suitable for use with a drywell. As a result, the drywell must extend to the depth at which 

sand is encountered. If sand is encountered at the minimum drywell depth shown in the table below that depth is 

permissible for design, otherwise the drywell must be extended to where sand is encountered during excavation. 

Drywell numbers are spatially shown in the calculation appendix “Basin Areas” for clarity.  

 

Drywell # Location Volume Req. (CF) Min. Depth  

(ft) 

Min. Diameter  

(ft) 

1 NW 146.92 7.5 8 

2 SW 170.47 8 8.5 

3 NE 81.15 7.5 6 

 

It is recommended to use ¾” river rock or crushed rock surrounded by a permeable liner rated for 120 MPI 

permeability at a minimum. 

 

Please let us know if you have any questions or comments. 

 

Respectfully, 

 

Steven Kordziel, EI 

& 

Eduardo San, PE     

Managing Member, Civil Engineering Manager     



Design Calculations For

06-11-2020

Columbia Park

Dry Well Design

for

Valerian LLC

Calculations by

Steven J. Kordziel, EIT



Project: Columbia Park
Subject: Dry Well Design
Client: Valerian LLC

General Calculation Summary 

SCOPE:

DESIGN CRITERIA/ REFERENCES:

1 City of Thornton Standards and Specifications for the Design and Construction of Public and Private Improvements

2 Mile High Flood District Urban Storm Criteria Volume 2

ASSUMPTIONS:

1 Water will have an adequate drainage path to the dry well

2 Soil conditions observed by Kumar and Associates are consistent at the three dry well locations

3 40% Void space in gravel drywell fill

HYDROLOGIC PARAMETERS:

1 Subgrade soils are hydrologic group C/D

2 Soils at 10' depth are Hydrologic soil group A

3 Dry Well must drain completely after 72 hours

4 Dry Well must not overflow

GENERAL LAYOUT:

HYDROLOGIC DESIGN METHODOLOGY:

1. Determine required detention volume using MHFD eq. 12-4 for a 1 hour rainfall point depth

3. Size dry well diameter to hold storm volume using a 10 ft depth to not overtop. Water accumulated must drain after 72 hours

In order to provide stormwater detention for the playground "play pit" areas, a dry well will is designed to handle 100 year flows for 

the playground and tributary basins. 

2. Dry well drains at 0.5 in/ hr or 120 minutes per inch per Kumar and Associates geotechnical recommendations (Proj. 20-1-235    April 7, 

2020)

Summary

F:\Projects\Columbia Park Playground\DRAINAGE (NON-CAD)\Dry Well Design\Drywell sizing.xlsx Gen. Summary Printed: 6/16/2020 2:09 PM



Project: Columbia Park
Subject: Dry Well Design
Client: Valerian LLC

Dry Well Design

Gravel Void Space 0.40

1 2978 15.7 2.69 146.92 7.5 8 50.3 377.0 120 35.1 87.7 70.1 OK OK

2 4198 10.6 2.69 170.47 8 8.5 56.7 454.0 120 36.0 90.1 72.1 NG OK

3 954 40.9 2.69 81.15 7.5 6 28.3 212.1 120 34.4 86.1 68.9 OK OK

< 72 h Water Lvl < Depth

MHFD Reference

Thornton Reference

Design

Drywell #
Basin 

Area (SF)

Impervious 

%

1 Hour 

Rainfaill Depth 

(CT T. 400-1) 

(in)

Overflow 

Check

Volume 

Required 

(MHFD Eq. 12-

4, V.2) (CF)

Min. 

Drywell 

Depth 

(ft)

Drywell 

DIA (ft)

Drywell 

Base Area 

(SF)

Drywell 

Volume 

(CF)

Infiltration 

Rate (MPI)

Columbia Park

Height of 

Water in 

Well (in)

Time to 

Empty (h)

Discharge 

Time 

Check

Height of 

Water in Well 

Adjusted for 

Gravel (in)

F:\Projects\Columbia Park Playground\DRAINAGE (NON-CAD)\Dry Well Design\Drywell sizing.xlsx Dry Well Printed: 6/16/2020 2:09 PM
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Test Hole 

Depth of 
Percolation Test 

Hole (in.) 

Calculated 
Infiltration 

Rate  
(cm /sec) 

Calculated 
Infiltration Rate 

(in /hr.) 

Hydrologic Soil 
Group 

Classification 
1 100.8 1.62E-3 2.29 A 

2 40.8 3.68E-6 0.01 D
 

The calculated infiltration rate from Test Hole 1 indicates an estimated infiltration rate of 2.29 

inches per hour for the native granular soils. However, this value is likely higher than the long-

term infiltration rate, which will be lower due to clogging. For design, we recommend using a 

reduced infiltration rate of 0.5 inches per hour for the native granular soils.  

 

For new dry sumps, we recommend the bottom of the sumps be extended into the native granular 

soils which generally range from about 7.5 to 9 feet below existing grades.  

 

 
FIELD INFILTRATION RATES 

In-situ percolation testing of the overburden soils was performed in two percolation tests holes 

drilled at the approximate locations shown on Fig. 1.  Test Hole 1 (Perc 1) was drilled to a depth 

of approximately 8.4 feet into the native granular soils. Test Hole 2 (Perc 2) was drilled to a depth 

of approximately 3.4 feet into the native clay soils.  The percolation rates measured at the test 

locations, the corresponding infiltration rates calculated using procedures from the Michigan LID 

Manual, and the corresponding Hydrologic Soil Group classifications are summarized in the 

following table.  

Geotechnical Excerpt from Kumar and Associates
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	015639_Tree Retention & Protection
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Contract Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This section consists of retention and protection of trees during the construction of the project.

	1.3 DEFINITIONS AND REFERENCE STANDARDS
	A. Owner / Office of the Owner: The City agency responsible for trees and shrubs in public parks, parkways, and other public property.
	B. Drip Line:  The outermost edge of the tree’s canopy or branch spread.  The area within a tree’s drip line is all the ground under the total branch spread.
	C. Established Tree: Trees on public property in fair or better condition with a trunk (6) six inches in diameter or greater.

	1.4 SUBMITTALS
	A. Tree Protection Plan:  Submit a tree protection plan based on the contract drawings for approval by the Owner.  The tree protection plan shall include the following:
	1. Existing conditions.
	2. Tree size and location of dripline.
	3. Tree Protection Zones with Tree Protection Zone sign locations.
	4. Access Routes.
	5. Material storage.
	6. Limits of construction.

	B. Proposed methods and schedule for implementing tree and other plant protection shall be submitted for approval.
	C. Proposed methods for tree root exploration within Tree Protection Zone shall be submitted for approval by the Owner.
	D. Construction Schedule:  Contractor shall submit construction schedule which includes a time frame for work near existing plants.  Approval of such shall be obtained from the Owner prior to commencement of construction near Tree Protection Zones.

	1.5 QUALITY CONTROL
	A. Contractor shall comply with applicable requirements and recommendations of the most current versions of the following standards and guidelines.  Where these conflict with other specified requirements, the more restrictive requirements shall govern.
	1. ANSI Z133.1:  American National Standard for Tree Care Operations.
	2. ANSI A300:  Tree, Shrub, and Other Woody Plant Management – Standard Practices.
	3. Guide for Plant Appraisal – Current Edition:  Authored by the Council of Tree and Landscape Appraisers; published by the International Society of Arboriculture.

	B. At its discretion, the City may hire a Project Consulting Arborist to conduct daily observation of the Contractor’s field crews during the critical phases of the project, such as: demolition of existing concrete, root pruning, construction of retai...
	C. Motorized equipment and trailers, including but not limited to tractors, skid loaders, bulldozers, rubber-tired excavators, tracked excavators, trucks, cars, and carts shall not be allowed access within Tree Protection Zones.  Should access be nece...
	D. Materials, supplies, tools and construction facilities shall not be stockpiled or stored within the Tree Protection Zone unless otherwise approved by the Owner.  Should temporary storage be approved by the Owner within designated Tree Protection Zo...
	Under no circumstances shall any objects or materials be leaned against or supported by a tree’s trunk, branches, or exposed roots.  The attachment or installation of any sign, cable, wire, nail, swing, or any other material to trees that is not neede...


	PART 2 -  PRODUCTS
	2.1 TREE PROTECTION FENCE
	A. Orange plastic safety fencing – minimum of forty-eight inches (48”) in height, heavy duty T-posts.
	1. Twelve (12) gauge wire.


	2.2 ROOT BARRIER
	A. Eight (8) mesh (0.028-inch or greater) copper wire screen.
	B. “Typar BioBarrier” as manufactured by Fiberweb, Inc. www.biobarrier.com or approved equal.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. If it appears any work may cause damage to the branches of a tree, the Contractor shall contact the Owner.  The Owner will make the determination as to whether such damage is likely, and pruning is necessary.
	B. To prevent or minimize soil compaction, designated routes for equipment and foot traffic by work crews shall be determined prior to commencing construction activities and shall be indicated in the tree protection plan to be submitted by the Contrac...
	C. Where work is proposed within a tree protection zone, the Contractor shall submit a work plan on how the work within these areas will be accomplished.  The work shall be approved by the Owner prior to the start of work.  The methods for work in the...
	1. Compressed air excavation tool. Maximum pressure eighty pounds per square inch (80 PSI).  Compressed air excavation may not be allowed when in known asbestos areas.
	2. Water excavation.  Maximum pressure sixty pounds per square inch (60 PSI). Water excavation may be required when in known asbestos areas.
	3. Directional boring.
	4. Hand digging.
	5. Other methods approved by the Owner.


	3.2 TREE PROTECTION FENCING
	A. Tree protection fence shall be installed prior to any site activity and shall remain in place and maintained in the condition in which they were approved and installed until its removal is authorized by the Owner.
	B. Tree protection fencing should be installed 1-foot behind the existing curb in areas where the street surface will be removed and replaced.
	C. Tree protection fences shall be constructed as follows:
	1. Plastic fencing shall have the top secured to metal T-posts with twelve-gauge (12) wire woven through the top of fencing along the entire length.  Heavy duty T-posts shall be placed every five feet (5’) so that wire and fence are taut.
	2. Chain link fence shall have posts installed no less than ten feet (10’) on center, at a depth of twenty-four inches (24”) minimum.  Installation of post shall not result in injury to tree above or below ground.
	3. Chain link fence may be required by the Owner where heavy construction activity is adjacent to existing trees. Fencing shall be installed to surround the trees within the limits of work.
	4. Fines:  A fine of one-thousand dollars ($1,000.00) will be levied against the Contractor for each violation of the Tree Protection Zone and/or damage, including unmaintained fencing and construction traffic within designated Tree Protection Zones. ...


	3.3 TREE PROTECTION SIGNS
	A. A standard Forestry tree protection sign shall be placed one per each Tree Projection Zone minimum or per the direction of the Owner.
	1. The contractor shall print and laminate eleven by seventeen-inch (11”x17”) size signs.  See Appendix.
	a. Contractor shall use zip ties on four corners of the signs to attach to the tree protection fencing.
	b. Tree Protection Signs shall be replaced within twenty-four (24) hours if they become unreadable, destroyed, missing or per the direction of the Owner.

	2. The contractor can request plastic signs for a fee, from the Owner a minimum of forty-eight (48) hours prior to the installation of tree protection fencing.


	3.4 DEMOLITION
	A. Caution should be used during removal of existing street, curb, gutter, sidewalk, drain inlets, and other concrete and asphalt demolition, to minimize injury to tree root systems.  The following procedures should be used when removing existing conc...
	1. Breaking of the existing concrete and asphalt for removal shall be done in a manner that will minimize ground disturbance and vibration.
	2. Roots and root-trunk flares growing over curbs shall not be injured during breaking of curbs and removal of debris.  Wood and bark tissues shall not be injured by equipment.
	3. During the removal of concrete, all exposed root systems and soil areas shall not be disturbed.
	4. Motorized equipment and trailers, including but not limited to tractors, skid steers, bulldozers, rubber-tired excavators, tracked excavators, trucks, cars, and carts are to be limited to access on the existing paved areas only.  Access is not allo...


	3.5 CONSTRUCTION IN TREE PROTECTION ZONES
	A. Contractor shall protect all trees and high-value shrubs from injury due to construction related work.  All injuries to trees and high-value shrubs shall be mitigated to the satisfaction of the Owner. All costs of such mitigating shall be charged t...
	B. If access within designated Tree Protection Zones is approved by the Owner the existing grade shall be covered with twelve inches (12”) of wood mulch and overlapping sheets of three-quarter inch (3/4”) thick plywood placed on top of the wood mulch ...
	C. The following procedures shall be used when constructing sidewalks, curbs, concrete, asphalt paving, and drainage inlets.
	1. All materials and equipment shall be kept within the street bounded by existing curbs.
	2. Construct new sidewalks on, or above, the existing grade instead of excavating into root zones.  The new grade shall not interfere with sheet-flow drainage.
	3. Protect exposed roots from contamination by stabilization materials and concrete.
	4. Locate concrete washouts outside of and away from Tree Protection Zones.  Washout runoff shall be strictly contained within the washout area and shall not flow into Tree Protection Zones or proposed new planting areas.
	5. When excavating for the construction of inlets, excavated soil shall be deposited in trucks and hauled off or deposited temporarily on three quarter inch (3/4”) thick plywood outside the Tree Protection Zones.  Excavated and fill soil shall not be ...
	6. After proper root-pruning, as needed, cover exposed roots within thirty (30) minutes to minimize desiccation.  Roots may be covered with soil, mulch, or moistened burlap (7 ounce or equivalent), and shall be kept moist until the final grade is esta...

	D. Where possible, construction should be relocated to prevent damage to existing roots.  Where relocation of walks is not possible, walks should be constructed in a manner with the least amount of impact/damage to roots including but not limited to r...
	E. Grading within the Tree Protection Zone shall be performed by hand or a method approved by the Owner.  Any fill material that needs to be placed in the Tree Protection Zone shall be limited to a maximum of one inch (1”) of fill material over the ar...
	F. Existing soil may be used as a form for back of curb and gutter, with or without the use of a thin masonite-type form, although a Masonite form is preferred.  This will minimize excavation in the critical root zone and prevent undue injury to the r...
	G. Provide for easy concrete removal and replacement where an obvious raised root may cause sidewalk cracking in the future.  This can be accomplished by installing an expansion joint on either side of the root or by scoring (as shown on the Contract ...
	1. Where appropriate, and under the direction of the Owner,, root restricting barriers can be installed with a minimal amount of disturbance away from sidewalks, curbs, and streets.
	2. In areas where roots need to be removed for construction of drain inlets, roots shall be pruned prior to excavation to eliminate unnecessary tearing of roots by equipment.
	a. Excavate soil by hand at the construction cut limit to a depth of thirty (30) inches or to the depth of the required root cut, whichever is less.
	b. Prune roots as specified by the Owner.
	c. Protect exposed roots as specified.

	3. Concrete or chemicals spilled within Tree Protection Zones shall be completely removed at the time of the spill.  Contaminated soil shall be completely removed by hand and/or approved methods to minimize disturbance to root systems.  Appropriate so...


	3.6 IRRIGATION OR UTILITY INSTALLATION
	A. All irrigation lines in Tree Protection Zones indicated on construction plans shall be approved by the Owner prior to installation.  Irrigation lines located within ten feet (10’) of any existing tree trunk shall be approved by the Owner prior to i...
	B. Wherever trenching exposes roots extending through the trench wall, those roots shall be pruned immediately, refer to Root Pruning.  All trenches shall be closed within twelve hours (12); if this is not possible, the trench walls shall be covered w...

	3.7 EXPOSED ROOTS
	A. When encountered, exposed roots shall be worked around in a manner that does not damage the outer layer of the root surface or bark.
	B. Exposed tree roots shall not be driven over. Plywood and/or mulch are not acceptable bridging materials for driving over exposed tree roots.
	C. ROOT PRUNING
	1. Root pruning shall be in accordance with ANSI A300 Root Management Standard (Part 8) latest edition and in accordance with Best Management Practices
	2. Tree roots shall not be pruned or cut unless their removal is unavoidable.  The Owner or Owner shall be notified prior to any work operation known or suspected to involve cutting of roots greater than half inch (1/2”) or involve twenty-five percent...
	3. All roots needing to be pruned or removed shall be cut cleanly with sharp hand tools, with oversight by the Owner.  No wound dressings shall be used. Backfill shall promptly be installed over the exposed roots, filling all voids.
	4. Recommended root pruning tools shall be free of defects and have sharp cutting edges
	a. Scissor-type lopper.
	b. Scissor-type pruner.
	c. Pruning saws designed specifically for tree work.



	3.8 PROJECT SITE MONITORING
	A. The Contractor is responsible for monitoring Tree Protection Zones throughout the duration of the Project until removal is approved by the Owner.
	B. Specific monitoring schedules shall be reviewed at the construction meetings and modified as deemed necessary by the appropriate parties.

	3.9 INJURIES TO EXISTING PLANTS - DAMAGE PENALTIES
	A. Any plants designated as requiring retention or protection that are partially injured or lost due to Contractor neglect or improper construction activities will be replaced at no cost to the Owner.
	B. Tree Appraisal:  All trees that are damaged during construction will be evaluated and appraised by the Owner.
	1. Documentation for appraisals will consist of:
	a. Measurement of plant size.
	b. Identification by common and botanical names.
	c. Current condition prior to damage or injury (overall health, injuries, overt hazard status, etc.).
	d. Location factors as described in the most current addition of “Guide for Plant Appraisal”.  Photographs may be taken of certain trees and shrubs to document debilitating condition factors.



	3.10 TREE MAINTENANCE DURING CONSTRUCTION
	A. Tree Maintenance:  Proper maintenance shall include, but not be limited to, structural and remedial pruning, watering, mulching, remediating soil compaction, fertilization, insect and disease control, soil and tissue analysis, and aeration.
	1. Tree Watering during construction shall consist of the following minimum requirements for all trees within a Tree Protection Zone:
	a. Minimum watering requirements shall be twenty-five (25) gallons of water per diameter inch of every tree in the Tree Protection Zone when daytime temperatures are at or above forty degrees (40 ) F.
	b. Watering frequency shall be based on the average soil moisture level throughout the Tree Protection Zone.
	1) An average of six (6) “Average” on a soil moisture meter shall be maintained during the duration of Construction.
	2) Readings shall be taken every two (2) weeks at a minimum during the Construction period and at a minimum of four (4) locations throughout the Tree Protection Zone.
	3) Readings shall be taken at a depth of twelve inches (12”).
	4) All readings, locations and dates of each shall be recorded and provided to the Owner every month and prior to any pay application being approved for payment.

	c. Depending on weather conditions the Owner may approve less frequent watering.


	B. The timing duration and frequency of necessary maintenance practices should be determined and approved by the Owner based on factors associated with the site and affected plants.


	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT
	A. Tree Protection Fence: Measurement shall be made of the actual number of linear feet of Tree Protection Fence for Tree Retention and Protection. Measurement shall include the actual number of units of specified material(s) placed and accepted at th...

	4.2 PAYMENT
	A. Payment will be made under:
	Pay Item               Pay Unit
	Tree Protection Fence          Linear Foot
	B. Tree Protection Fence: Payment will be made at the contract unit price, and shall include required materials, transportation, equipment, and labor, required to establish tree protection, and remove the tree protection at the end of the project as r...
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