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May 23, 2018 
 
 

 
Ambrose J. Ketter 
Division of Water Resources 
Kansas Dept. of Agriculture 
1320 Research Park Drive 
Manhattan, Kansas 66502 
 
 
RE: Dam Safety Inspection Report for City of St. Marys, KS 

College Creek FRD No. 2 
DWR Structure No. DPT-0085 
NID Structure No. KS02524 
 

 
Dear Mr. Ketter, 
 
Enclosed is a copy of the safety inspection report for the dam referenced above. This 
dam was inspected pursuant to the statute K.S.A. 82a. 303 b (2). 
Please contact me at 816-333-4477 if you have any questions. 
 
 
Sincerely, 
 

 
Joel Buffington, P.E. 
Enclosure 
 
C Maurice Cordell, St. Marys City Manager 

 



CITY OF ST. MARYS, KS
P.O. Box 130

St. Marys, Kansas 66536

DAM SAFETY INSPECTION REPORT
COLLEGE CREEK FRD NO. 2

WATER STRUCTURE NO. DPT-0085
NID: KS02524

POTTAWATOMIE COUNTY, KANSAS 
By

CFS Engineers, P.A.
1421 E 104th St. #100 

Kansas City, MO
64131

Inspection Conducted February 16, 2018

                                                                                  May 23, 2018        
Joel Buffington, P.E.



 Dam Safety Inspection Report
City of St. Marys 

College Creek FRD No. 2
Pottawatomie County, Kansas 

WSN: DPT-0085 

EXECUTIVE SUMMARY

A. LOCATION

FRD No. 2 is owned by the City of St. Marys and located in the NW ¼ of the SE 
¼ of the SE ¼ of Section 3, Township 10 South, Range 12 East in Pottawatomie County, 
Kansas on College Creek. 

B. DATE OF LAST INSPECTION 

The last safety inspection of this dam was conducted by Ambrose J. Ketter, P.E., 
on June 4, 2009 from the Division of Water Resources. Before the 2009 inspection, the 
dam was inspected in 2005 by Landplan Engineering. 

C. CONCLUSIONS

FRD No. 2 is in fair condition with minor deficiencies needing to be monitored. 
The vegetation throughout the dam is uneven due to cattle grazing. In order to prevent 
cattle grazing, appropriate fencing should be built and areas should be reseeded. The 
rodent holes close to the primary spillway inlet should be excavated, filled, and reseeded. 
There is minor erosion along the waterline on the upstream slope, around the primary 
spillway intake tower. Significant erosion and undercutting is present at the primary 
spillway outlet concrete support block and stilling basin. The concrete support block 
holding the outlet pipe has several inches of gap between the soil and the concrete. This 
gap can cause the outlet pipe to shift or crack. The auxiliary spillway on the east side of 
the dam has minor erosion at the entrance to the spillway along with uneven grasses from
cattle grazing. These deficiencies can cause issues with the functioning capacity of the 
spillway. A maintenance plan should be put to use to keep vegetation even and cattle and 
rodents off the dam. A yearly burning program or twice yearly mowing schedule is 
recommended.

Other than maintenance deficiencies throughout the dam, the EAP is being 
updated currently and will be submitted to DWR after revisions are made. The hydraulic 
capacity of this dam is unknown as 2014 construction modified the position and width of 
the auxiliary spillway. The hazard classification is considered class C high hazard and 
should remain high hazard as the hazards downstream have not changed.



D. RECOMMENDATIONS

The following recommendations are made to maintain the dam in sound operating
condition:

1.  Develop a maintenance program with either a yearly burning or a mowing 
schedule to keep the grasses even. The existing rodent holes near the primary 
spillway inlet should be excavated, filled, and reseeded. Any patches of missing 
vegetation should be reseeded as well. 

2. Armoring the inlet of the auxiliary spillway to the normal pool level with riprap 
is recommended. 

3. The wave erosion along the upstream bank at the primary spillway should be 
monitored. It is recommended to install 8 inch riprap about 10 feet around the 
intake tower to prevent further wave erosion and provide protection.

4. The primary spillway outlet's concrete support block has been undermined. It is 
recommended to wedge and grout the support block to keep the pipe in place. 

5. All cattle should be kept off the auxiliary spillway and not allowed to graze. 
Appropriate fencing should be built to keep cattle off the level section of the 
spillway. 



I. INTRODUCTION

This safety inspection was conducted by CFS Engineers, P.A., to assess the hazard 
classification and current condition of the dam and to comply with the Kansas 
Department of Agriculture, Division of Water Resources (DWR) requirements mandating
inspection of each high hazard class C dam by a licensed professional engineer every 3 
years. 

The current safety inspection of FRD No. 2  was conducted on February 16, 2018 by
Joel Buffington, P.E., and Bruce Rinkes of CFS Engineers, P.A., accompanied by two 
individuals working for the City of St. Marys. 

II. ENGINEER’S   PREVIOUS INTEREST IN THE DAM

The engineer has no previous involvement with this dam. 

III.    HISTORY OF  THE DAM   

Date of Construction:  
The construction of the FRD No. 2 was completed in 1973. It was designed by the

the United States Department of Agriculture Soil Conservation for flood control 
purposes. It is owned and operated by the City of St. Marys. 

Permit from DWR: 
 The water structure number from the Kansas Department of Agriculture, DWR is

DPT-0085.
 
Significant Modifications to the Structure:

In February 2014, construction was completed which relocated the auxiliary 
spillway for FRD No. 2 to the east side of the dam. The original plans have the auxiliary 
spillway on the west side of the dam.  This rehabilitation to the structure was prompted 
by the 2009 dam safety inspection which deemed the dam to be hydrologically 
inadequate. The as-builts from Bartlett and West show the auxiliary spillway to be a 200 
foot wide, grass lined spillway. 

Records: 
Based on the original plans, the dam is approximately 37 feet high and 1,100 feet 

long. An 8 inch diameter asbestos cement drawdown pipe extends 72 feet upstream from 
the intake tower. The outlet works consists of a 2 foot by 6 foot concrete intake tower 
connected to a 24 inch diameter, reinforced concrete outlet pipe. The intake tower 
consists of a 1 foot by 1 foot uncontrolled orifice and two uncontrolled 6 foot long weirs 
at the top of the intake tower. From the 2014 as-builts, a 200 foot wide auxiliary spillway 
is located in the left abutment. 



IV.  SUMMARY OF PREVIOUS INSPECTIONS

The last safety inspection of this dam was conducted by Ambrose J. Ketter, P.E., 
Water Structures Engineer for the Division of Water Resources in 2009. The findings of 
this previous report are: 

1. Both the upstream and downstream slopes were infested with trees. The upstream 
slope had a moderate scarp line due to wave erosion and the embankment was not
uniform. The downstream slope had erosion along the toe to the right of the 
primary spillway outlet. 

2. A livestock trail caused severe erosion on the right edge of the top of dam. 
3. The outlet pool had minor undercutting and erosion was observed to the right of 

the outlet. 
4. The entrance to the auxiliary spillway was blocked by fence and privacy hedge. 

The upper channel was a back yard adjacent to the residence. Trees, vehicles, 
power poles, concrete blocks, a barbwire fence, outdoor furniture, and other items
were located in the upper channel. Seepage was present at the base of the 
downstream channel near the primary spillway outlet pool. 

5. A maintenance plan should be developed for the dam including twice a year 
mowing or yearly burning program to keep grass height low. 

6. The auxiliary spillway design was inadequate to pass the required 0.40 PMP 
storm. A professional licensed engineer should be used to submit a plan of action 
to bring the structure into compliance. 

7. An emergency action plan should be revised and submitted to DWR. 

V. CURRENT INSPECTION FINDINGS

A. Method of Dam Observation:
   

Joel Buffington, P.E., and Bruce Rinkes of CFS Engineers observed the dam on 
February 16, 2018. There were accompanied by two individuals with the City of St. 
Marys. The photographs also were taken at this time. 

The dam safety inspection was conducted by walking and observing the primary 
and auxiliary spillways, the upstream and downstream slopes of the embankment, the 
crest of the dam, and the stilling basin. 

B. Weather Conditions:

On February 16, 2018, the sky was clear and the temperature was approximately 
34 degrees F with 3 mph winds. 



C. Findings

1. Reservoir:

The reservoir level was approximately 10 feet below the top of the intake tower 
inlet elevation. 

2. Drawdown Downstream Release:

The drawdown valve was not operated and the last known operation date is 
unknown. 

3. Principal Spillway Inlet and Outlet:

The principal spillway intake tower is in good condition. No cracks are present in 
the tower. There are rodent holes around the inlet and minor wave erosion is occurring 
around the tower. The principal spillway outlet pipe has erosion occurring underneath the
concrete support block. There is a several inch gap between the soil and concrete support 
block from undermining. According to the City of St. Marys, the riprap in the stilling 
basin was added in 2016, however, the stilling basin still has erosion along the sidewalls 
and the riprap has fallen into the water leaving the walls vulnerable.  Brush and trees 
have begun to encroach on the stilling basin pool. There was no flow from the outlet pipe 
or toe drain outlet pipe. 

4. Dam Crest:

The dam crest has a vehicle path established but is in overall good condition with 
established grass. There are no signs of settlement or erosion. There is a pile of dirt sitting
at the west upstream groin area. 
 
5. Upstream Embankment Slope:  

The upstream embankment appears stable with minor wave erosion along the 
bank. There are tall grasses along the waterline making it hard to investigate the 
waterline. The scarp line described in the previous report is still present but there are no 
signs of worsening. The slope has uneven sections which may be from cattle grazing. 

6. Downstream Embankment Slope:

The downstream slope is in fair condition. No settlement or erosion has occurred. 
The slope has uneven soil which may be rodent holes or results from cattle grazing. 

7. Auxiliary Spillway:

The auxiliary spillway was moved to the left abutment in 2014. There is minor 
erosion at the entrance of the spillway. In comparison with the old auxiliary spillway, 



there are no major deficiencies in the spillway and no vegetation or materials blocking 
the water flow. The grass cover is fair but will not be established as cattle are allowed to 
graze in the spillway. 

8. Fencing:

The fence is in good condition throughout the dam. There is evidence of cattle 
grazing along the upstream and downstream slopes. Fencing should be placed in areas to 
keep cattle off the structure as severe erosion and scarping can occur. 

VI. STRUCTURAL DATA 

No survey was done for the inspection. 

VII HAZARD CLASS

The dam is currently classified as a class C high hazard dam. This classification is
considered accurate and should remain. A map of the downstream hazards, from the 
City's EAP, is included with this report.

VIII. HYDROLOGY/HYDRAULIC DATA

There was no floodrouting done on FRD No. 2 for this inspection. In the past, this
structure has been labeled hydrologically inadequate.  Current DWR requirements for a 
dam of this size and classification dictate the dam should pass a flood event generated by 
the equivalent of 40% of the 6-hour probable maximum precipitation (PMP) with 3 feet 
of freeboard. In 2009, before the auxiliary spillway was modified, the freeboard was less 
than 1 foot. It is not known whether DWR has considered this dam to be hydrologically 
adequate after the 2014 auxiliary spillway modifications. 

IX. EMERGENCY ACTION PLAN 

The last inspection report in 2009 stated the emergency action plan (EAP) needed 
to be updated. According to the staff from the City of St. Marys accompanied on this 
inspection, the EAP is currently being updated and will be submitted to DWR. The City 
should continue to review and update the plan annually.

X. CONCLUSIONS

FRD No. 2 is in fair condition with minor deficiencies needing to be monitored. 
The vegetation throughout the dam is uneven due to cattle grazing. In order to prevent 
cattle grazing, appropriate fencing should be built and areas should be reseeded. The 
rodent holes close to the primary spillway inlet should be excavated, filled, and reseeded. 
There is minor erosion along the waterline on the upstream slope, around the primary 
spillway intake tower. Significant erosion and undercutting is present at the primary 
spillway outlet concrete support block and stilling basin. The concrete support block 



holding the outlet pipe has several inches of gap between the soil and the concrete. This 
gap can cause the outlet pipe to shift or crack. The auxiliary spillway on the east side of 
the dam has minor erosion at the entrance to the spillway along with uneven grasses from
cattle grazing. These deficiencies can cause issues with the functioning capacity of the 
spillway. A maintenance plan should be put to use to keep vegetation even and cattle and 
rodents off the dam. A yearly burning program or twice yearly mowing schedule is 
recommended.

Other than maintenance deficiencies throughout the dam, the EAP is being 
updated currently and will be submitted to DWR after revisions are made. The hydraulic 
capacity of this dam is unknown as 2014 construction modified the position and width of 
the auxiliary spillway. The hazard classification is considered class C high hazard and 
should remain high hazard as the hazards downstream have not changed.

XI. RECOMMENDATIONS

The following recommendations are made to maintain the dam in sound operating
condition:

1. 1. Develop a maintenance program with either a yearly burning or a mowing 
schedule to keep the grasses even. The existing rodent holes near the primary 
spillway inlet should be excavated, filled, and reseeded. Any patches of missing 
vegetation should be reseeded as well. 

2. Armoring the inlet of the auxiliary spillway to the normal pool level with riprap is
recommended. 

3. The wave erosion along the upstream bank at the primary spillway should be 
monitored. It is recommended to install 8 inch riprap about 10 feet around the 
intake tower to prevent further wave erosion and provide protection.

4. The primary spillway outlet's concrete support block has been undermined. It is 
recommended to wedge and grout the support block to keep the pipe in place. 

5. All cattle should be kept off the auxiliary spillway and not allowed to graze. 
Appropriate fencing should be built to keep cattle off the level section of the 
spillway. 

Inspected by: Joel Buffington, P.E. February 16,  2018 
Bruce Rinkes
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Appendix B-2: Location and Vicinity Map 
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Appendix B-3: Evacuation Map 
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FRD No. 2, Dam Safety Inspection
 Photograph Locations

February 16, 2018   Structure No. DPT-0085



College Creek FRD No. 2, Dam Safety Inspection Photograph Pages
February 16, 2018  Structure No. DPT-0085

Photo 1 The reservoir and primary spillway intake tower looking north 

Photo 2 The downstream slope looking south towards the stilling basin 



College Creek FRD No. 2, Dam Safety Inspection Photograph Pages
February 16, 2018  Structure No. DPT-0085

Photo 3 The top of dam looking east towards the auxiliary spillway 

Photo 4 The top of dam looking west towards the right abutment 



College Creek FRD No. 2, Dam Safety Inspection Photograph Pages
February 16, 2018  Structure No. DPT-0085

Photo 5 The downstream slope looking east 

Photo 6 The downstream slope looking west 



College Creek FRD No. 2, Dam Safety Inspection Photograph Pages
February 16, 2018  Structure No. DPT-0085

Photo 7 The stilling basin looking south 

Photo 8 The principal spillway, stilling basin, and toe drain outlet pipe looking west 



College Creek FRD No. 2, Dam Safety Inspection Photograph Pages
February 16, 2018  Structure No. DPT-0085

Photo 9 The primary spillway outlet and toe drain outlet 

Photo 10 Erosion along the stilling basin sidewalls looking south 



College Creek FRD No. 2, Dam Safety Inspection Photograph Pages
February 16, 2018  Structure No. DPT-0085

Photo 11 The downstream slope looking east 

Photo 12 The top of dam looking east from the right abutment 



College Creek FRD No. 2, Dam Safety Inspection Photograph Pages
February 16, 2018  Structure No. DPT-0085

Photo 13 The residences along the right abutment 

Photo 14 The fence line along the right abutment and downstream slope looking south 



College Creek FRD No. 2, Dam Safety Inspection Photograph Pages
February 16, 2018  Structure No. DPT-0085

Photo 15 The fence line along the upstream slope and right abutment looking north

Photo 16 The upstream slope looking east from the right abutment area



College Creek FRD No. 2, Dam Safety Inspection Photograph Pages
February 16, 2018  Structure No. DPT-0085

Photo 17 The upstream slope looking east 

Photo 18 The primary spillway intake tower looking northwest 



College Creek FRD No. 2, Dam Safety Inspection Photograph Pages
February 16, 2018  Structure No. DPT-0085

Photo 19 The primary spillway intake tower looking northeast 

Photo 20 the upstream slope looking west 



College Creek FRD No. 2, Dam Safety Inspection Photograph Pages
February 16, 2018  Structure No. DPT-0085

Photo 21 The waterline at the auxiliary spillway entrance looking north

Photo 22 The top of dam looking west 



College Creek FRD No. 2, Dam Safety Inspection Photograph Pages
February 16, 2018  Structure No. DPT-0085

Photo 23 The downstream slope and fence line looking west 

Photo 24 The fence line along the upstream slope and auxiliary spillway looking north 



College Creek FRD No. 2, Dam Safety Inspection Photograph Pages
February 16, 2018  Structure No. DPT-0085

Photo 25 The auxiliary spillway looking northwest 

Photo 26 The downstream of the auxiliary spillway looking southeast 



College Creek FRD No. 2, Dam Safety Inspection Photograph Pages
February 16, 2018  Structure No. DPT-0085

Photo 27 The access road passing through the auxiliary spillway looking north 

Photo 28 The fence line between the auxiliary spillway and the upstream slope looking 
west 
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