June 28, 2018
Mr. Chad McCormick, P.E.
Land Design & Development, Inc.
503 Washburn Avenue, Suite 101
Louisville, Kentucky 40222

Reference:

ECS Project No. 61:1132
GEM Project No. G-5155

Test Well Flow Rate Report
MSD Underground Injection Control Wells
City of Richlawn
Louisville, Kentucky 40207

ECS Southeast, LLP (ECS), which acquired GEM Engineering, Inc. (GEM), has completed flow testing for
the four test wells installed at the referenced project. These services were authorized and conducted in
general accordance with GEM Proposal No. GP-7036, dated February 22, 2018.
On May 23, 2018, four (4) approximately 6 ½-inch diameter air rotary drilled test wells were installed in
the locations shown on the attached drawing. Test wells were installed at: 104 Gibson Road, 130 Heady
Avenue, 124 Don Allen Road, and 214 Don Allen Road. All four test wells were installed to a depth of
approximately 100 feet below the existing grades. The upper 10 feet of the test wells were cased with a
10-foot long, 6 ⅛-inch internal diameter, ¼-inch thick steel casing. The remaining depth of the well was
uncased.
During drilling of the test wells, the drill rate and the rock chips returned to the surface from the air
rotary process were monitored. In general, the drill rate indicated a hard, competent limestone,
although there were a few thin soft zones, where the drill rate increased, interspersed throughout the
rock encountered. In the test wells at 104 Gibson Road, 130 Heady Avenue, and 214 Don Allen Road, a
void approximately 1 to 3 feet thick was encountered at a depth beginning between approximately 14 to
17 feet below the existing grades. No obvious voids were encountered during drilling the test well at
124 Don Allen Road.
Flow rate testing of the four test wells was conducted on June 20, 2018. Prior to testing, the static
water level was measured at each test well location. The water level in the test wells was measured at
depths between 13.1 and 13.6 below the existing grades. The flow rate testing was conducted using a
2,000-gallon tanker truck outfitted with a pump capable of producing a flow rate slightly higher than the
required 1 cubic foot per second (CFS) requirements. Water was delivered to each test well with a 3inch fire hose under approximately 60 to 90 pounds per square inch (psi) pressure, inserted
approximately 10 feet into the test well. The water pressure and delivery rate varied slightly due to the
path of the fire hose to each well location. The test wells at 104 Gibson Road, 130 Heady Avenue, and
214 Don Allen Road were capable of accepting water at a flow rate greater than the pumping equipment
was capable of producing (approximately 1.02 to 1.08 CFS). A total of 4,000 gallons of water was
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released in each of the test wells at 104 Gibson Road and 214 Don Allen Road. The test at 130 Heady
Avenue was conducted with 2,000 gallons. In each of these three locations, water was not observed
backing up into the well during flow rate testing.
The test well at 124 Don Allen Road did not accept water at the desired flow rate of 1 CFS. This was the
only test well location where a detectable void was not encountered during drilling. Testing was
conducted on this test well for a duration of approximately 45 minutes. Over that time span, the
infiltration rate was reasonably stable between 0.45 and 0.47 cubic feet per minute (CFM), which is
approximately 0.01 CFS.
Approximately 2 hours after flow rate testing was conducted, the static water level in each test well
returned to the elevations measured prior to flow rate testing. It should be noted that the water
appeared “still” in all of the test wells prior to testing. The water in the test well at 104 Gibson Road was
observed to be swirling directly after flow testing was conducted and appeared to be flowing in a
general east-southeast direction approximately 2 hours after flow rate testing concluded.
Given the static water level observed in the test wells before and after flow rate testing, it appeared that
most of the water released into the wells during testing likely flowed into karst features (e.g. slots and
voids) located approximately 14 to 20 feet below the existing grades. Rock was encountered during the
well installation at an approximate depth of 6 feet below the existing grades. Given the shallow depth
of the zone of rock accepting water and the presence of basements likely directly overlying rock,
potential back-flooding of karst features impacting the residences should be considered when designing
the underground injection control well system. Since the vertical distance between the basements and
the void(s) accepting the water is relatively small, vertical joints, cracks, or conduits likely present within
the bedrock may interconnect the rock directly underlying the basements and the voids accepting
water, creating a potential seepage path between the basements and the void(s).
Reproducing or simulating the volume of water generated during an intense or prolonged rain event or
design condition (e.g., 10-year or 100-year event) at this site or within the overall karst system is not
feasible due to the volume of water involved. In addition, mapping or otherwise determining the
location, configuration, effectiveness, interconnectivity, or sequencing involving the voids, conduits,
joints, caves, caverns or other features of the underground karst system is not practical due to the size
and complexity of the system. The karst features on-site that received water during testing likely are
interconnected to other on-site and off-site features. As karst features fill (or back-flood), the rising
water levels may alter the flow of water, directing water to an adjacent karst feature(s) with available
storage capacity. The flow within the karst system may fluctuate or change over time or with each rain
event depending on the how, when, where, and how much water is introduced to the system. As such,
the possibility of water rising to an elevation sufficient to impact the existing basements due to, but not
necessarily limited to, the on-site and off-site karst features and their respective capacities, flow paths,
and flow rates, cannot be eliminated or even fully evaluated at this time. It must be understood that
karst features and the flow within karst features can be unpredictable. However, reasonable measures
can be taken to reduce the risks associated with the unpredictability of the system.
Based on the results of the testing conducted on the four test wells, the proposed underground
injection control well system appeared to have the ability to capture and dispose of the surface water as
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intended, provided the individual wells intersect appropriate karst features like those encountered in 3
out of the 4 test wells. The injection control well system may or may not be impacted by off-site sources
of surface and subsurface water that have the potential to be interconnected to karst features
underlying the project site. These other off-site components, along with the on-site components,
present a risk to the overall performance of the proposed injection control well system. To better
evaluate and understand this risk, installation and testing of the proposed system in stages as described
subsequently is recommended.
To further study the performance and behavior of the karst features on-site, routine measurement of
the static water level in the wells should be observed during times when rain events have not occurred
and during and directly after intense and prolonged rain events to establish the behavior of the water
level in the wells in different scenarios. If the water level is found to raise significantly (to within 2 or 3
feet of the existing basement floor elevations) after larger rain events, the proposed system presents a
high risk of potentially impacting the existing basements via back-flooding.
If the water level is observed to raise only 2 or 3 feet above its average static level during the routine
monitoring of the static water level, then completion of the installation of the inlet structures associated
with the four test wells is recommended. Once the construction of the inlet structures has been
completed, the water level in the wells should be monitored as previously described. This may require
provisions to be made to the structures to allow for monitoring the water levels. With the completion
of the four installations, larger volumes of water will be released into the subsurface and may have a
greater impact to the observed water levels in the wells.
If the water levels in the wells are not significantly impacted by the construction of the inlet structures,
then the remaining injection control wells may commence in phases (approximately 10 to 20 wells per
phase). Ideally, each well will intersect appropriate karst features. However, it is possible that karst
features may not be present at some locations where wells are desired. Prior to a well being
incorporated into the drainage system, a flow test should be conducted at each well location to confirm
that the required flow rate is achieved. If an acceptable flow rate is not achieved at a location, then
adjustments to the well location or its depth should be considered to improve its performance.
At the completion of each phase, water level readings as previously described should be obtained to
observe the overall impact of the additional injection control wells. If at any point the water levels
during and after rain events are adversely or significantly impacted by the addition of more injection
control wells, additional wells should not be added to the system. If problems do arise, consideration
can be given to properly abandoning or capping one or more of the wells.
This stepped approach will help reduce, but not eliminate, the risk of the injection control wells
introducing a sufficient volume of water into the subsurface to impact the existing basements. If the
system is carefully planned and monitored as described, the likelihood of the existing basements being
impacted by back-flooding of the karst features underlying the site can be significantly reduced.
Consideration also should be given to connecting the individual wells with lateral lines within the system
(as one large network or in smaller sections). In some cases, this may allow the water to be directed
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toward a well that may intersect a more productive karst feature capable of accepting water at a higher
rate than the adjacent well(s).
We appreciate the opportunity to serve as your geotechnical consultants for this project. We look
forward to future association with you on this and other projects.
Respectfully submitted,
ECS Southeast, LLP

Jeremy Hudson, P.E.
Project Engineer
Kentucky License No. 27664
jhudson@ecslimited.com

Attachments:

Well Location Plan
Well Records
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Samantha Schardein, P.E.
Principal Engineer
Kentucky License No. 20438
sschardein@ecslimited.com

LEGEND

- Test Well
NOTE: Well locations approximate.

214 Don Allen Rd

130 Heady Ave

124 Don Allen Rd

104 Gibson Rd

Based on available Louisville/Jefferson County Information Consortium (LOJIC) Mapping.

Test Well Location Plan
Underground Injection
Controll Wells
City of Richlawn
Louisville, Kentucky 40207
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BORING RECORD

OVERBURDEN
6.0
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530

520

LIMESTONE, light to medium gray,
moderately hard to hard

G-5155
539 (a)
5/23/2018
5/23/2018
J. Hudson
80's, Sunny

Comments

Uc, tsf

Water
Content, %

Recovery, %

Material Description and
Classification

Sample
Depth, ft.

Rig Type
Ingersoll Rand T-4
Hammer Type
Air
Not encountered
Sample Type

D. Frye
Air Drill

104 Gibson Road

Boring No.
Project No.
Elevation
Started
Completed
Logged By
Weather

N Value

Underground Injection Control Wells
Richlawn, Kentucky
Land Design & Development, Inc.

Depth, ft.

Soil Symbol

Elevation, ft.

Scale, ft.

Project Name
Location
Client
Driller
Drill Method
Groundwater

Standard
Penetration
Test Blows

1762 Watterson Trail
Louisville, Kentucky 40299

Boring located approximately 28
feet east of the property driveway
and approximately 10 feet south
of Gibson Road.

Void appeared to interconnected
to the existing drainage basin
directly across the street. Dust
created during the drilling process
was observed emitting from the
existing drainage basin during
drilling.

- VOID, approximately 2 to 3 feet
thick beginning at approximately
17 feet

510

Small amount of water returned to
the surface along the surface of
the drill rods at 30 feet.
500

490
Water elevation in well 6/20/18:
Prior to testing: EL 525.4 feet
2 hours after testing: EL: 525.4 feet
Infiltration Testing 6/20/18:
Well accepted water at a rate of
approximately 1.04 cubic feet per
second (maximum flow rate of
system as configured). Water level
in well not observed to rise
significantly during flow rate
testing.

480

470

460

Lost most drilling dust returning to
the surface at 85 feet.

450

440

100.0

Boring Terminated at 100'
Remarks: (a) Elevations estimated to the nearest ± 1-foot from available Louisville/Jefferson County
Information Consortium (LOJIC) Mapping.
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BORING RECORD

OVERBURDEN
6.0
530
10

LIMESTONE, light to medium gray,
moderately hard to hard

G-5155
538 (a)
5/23/2018
5/23/2018
J. Hudson
80's, Sunny

Comments

Uc, tsf

Water
Content, %

Recovery, %

Material Description and
Classification

Sample
Depth, ft.

Rig Type
Ingersoll Rand T-4
Hammer Type
Air
Not encountered
Sample Type

D. Frye
Air Drill

124 Don Allen Road

Boring No.
Project No.
Elevation
Started
Completed
Logged By
Weather

N Value

Underground Injection Control Wells
Richlawn, Kentucky
Land Design & Development, Inc.

Depth, ft.

Soil Symbol

Elevation, ft.

Scale, ft.

Project Name
Location
Client
Driller
Drill Method
Groundwater

Standard
Penetration
Test Blows

1762 Watterson Trail
Louisville, Kentucky 40299

Boring located approximately 26
feet south of the property
driveway and approximately 15
feet west of Don Allen Road.

No obvious voids detected during
drilling.

520
20

510
30

500
40

490
50

Water elevation in well 6/20/18:
Prior to testing: EL 524.6 feet
2 hours after testing: EL: 524.6 feet
Infiltration Testing 6/20/18:
Well accepted water at a rate of
approximately 0.46 cubic feet per
minute (0.01 cubic feet per
second).

480
60

470
70

460
80

450
90

440
100

100.0

Boring Terminated at 100'
Remarks: (a) Elevations estimated to the nearest ± 1-foot from available Louisville/Jefferson County
Information Consortium (LOJIC) Mapping.

Sheet 1 of 1

ECS Southeast, LLP
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540

OVERBURDEN
6.0

LIMESTONE, light to medium gray,
moderately hard to hard

10

G-5155
542 (a)
5/23/2018
5/23/2018
J. Hudson
80's, Sunny

Comments

Uc, tsf

Water
Content, %

Recovery, %

Material Description and
Classification

Sample
Depth, ft.

Rig Type
Ingersoll Rand T-4
Hammer Type
Air
Not encountered
Sample Type

D. Frye
Air Drill

130 Heady Avenue

Boring No.
Project No.
Elevation
Started
Completed
Logged By
Weather

N Value

Underground Injection Control Wells
Richlawn, Kentucky
Land Design & Development, Inc.

Depth, ft.

Soil Symbol

Elevation, ft.

Scale, ft.

Project Name
Location
Client
Driller
Drill Method
Groundwater

Standard
Penetration
Test Blows

1762 Watterson Trail
Louisville, Kentucky 40299

Boring located approximately 32
feet south of Taggart Drive and
approximately 12 feet west of
Heady Avenue.

530

20
520

- VOID, approximately 2 to 3 feet
thick beginning at approximately
16 feet

30
510

40
500

50

Water elevation in well 6/20/18:
Prior to testing: EL 528.9 feet
2 hours after testing: EL: 528.9 feet

490

Infiltration Testing 6/20/18:
Well accepted water at a rate of
approximately 1.08 cubic feet per
second (maximum flow rate of
system as configured). Water level
in well not observed to rise
significantly during flow rate
testing.

60
480

70
470

80
460

90
450

100

100.0
440

Boring Terminated at 100'
Remarks: (a) Elevations estimated to the nearest ± 1-foot from available Louisville/Jefferson County
Information Consortium (LOJIC) Mapping.
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BORING RECORD

OVERBURDEN
6.0
530

LIMESTONE, light to medium gray,
moderately hard to hard

20

520

- VOID, approximately 1 to 2 feet
thick beginning at approximately
14 feet

30

510

40

500

50

490

60

480

70

470

80

460

90

450

10

100 440

G-5155
540 (a)
5/23/2018
5/23/2018
J. Hudson
80's, Sunny

Comments

Uc, tsf

Water
Content, %

Recovery, %

Material Description and
Classification

Sample
Depth, ft.

Rig Type
Ingersoll Rand T-4
Hammer Type
Air
Not encountered
Sample Type

D. Frye
Air Drill

214 Don Allen Road

Boring No.
Project No.
Elevation
Started
Completed
Logged By
Weather

N Value

Underground Injection Control Wells
Richlawn, Kentucky
Land Design & Development, Inc.

Depth, ft.

Soil Symbol

Elevation, ft.

Scale, ft.

Project Name
Location
Client
Driller
Drill Method
Groundwater

Standard
Penetration
Test Blows

1762 Watterson Trail
Louisville, Kentucky 40299

Boring located approximately 15
feet south of the property
driveway and approximately 9
feet west of Don Allen Road.

Water elevation in well 6/20/18:
Prior to testing: EL 526.8 feet
2 hours after testing: EL: 526.8 feet
Infiltration Testing 6/20/18:
Well accepted water at a rate of
approximately 1.02 cubic feet per
second (maximum flow rate of
system as configured). Water level
in well not observed to rise
significantly during flow rate
testing.

100.0

Boring Terminated at 100'
Remarks: (a) Elevations estimated to the nearest ± 1-foot from available Louisville/Jefferson County
Information Consortium (LOJIC) Mapping.
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