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BACKGROUND 

 

Upon request of the Johnson County Planning Development and Codes, Keystone Engineering 
Consultants, Inc reviewed the Conditional Use Permit (CUP) application for the Martin Marietta 
Sunflower Quarry (MMS).   MMS is seeking to renewal the current permit for an additional 10 
years in addition to expanding the aerial extent of the quarry to 462 acres from 316 acres.  The 
expansion to the east and south of the current quarry will bring mining operations closer to 
residential structures.  This review focuses on the blasting components of the CUP application in 
relation to public safety and prevention of damage to public and private property near the CUP 
area.  Recommendations for CUP stipulations based on the application, current blasting activities 
and site conditions will be provided at conclusion.  Blasting regulations that apply to the quarry 
are enforceable by the Kansas State Fire Marshall and the Johnson County Building Official.   
 
Sunflower Quarry Location:  The Sunflower quarry is located in Johnson County, Kansas and 
is shown on Figure 1.  The blue boundary is the existing mine area, the red boundary is the 
proposed mine area and the cyan boundary is the CUP area (also the property boundary).   
Nearby structures include residential structures and power poles indicated by the yellow push 
pins and a power line shown with a white line.  Both types of structures must be protected from 
the adverse effects of blasting which include ground vibrations, airblast and flyrock.   The 
current and proposed mining areas are located 1000 feet from the CUP boundary.  All potential 
blast sites will be beyond 1000 feet from the any residential structures not owned by MMS.   

  
 

SUNFLOWER BLASTING ACTIVITIES 

 
Sunflower Quarry Blasting:  The CUP Environmental Impact Statement (EIS) discusses 
blasting in Section Three, Vibration and Air Over Pressure Impacts.  Blasting will occur to 
fracture the limestone and overburden above the limestone. In summary: 
 

- Blasters will be licensed by the Kansas State Fire Marshall’s Office 
- Blasts will be conducted by a contract blaster and include: 

o Small diameter blast holes 
o Ammonium Nitrate and Fuel Oil (ANFO) or equivalent in each hole 
o Non-electric detonators or blasting caps to initiate the blast  
o All blasts were monitored at the Post 2013 pin shown on Figure 1. 

- Target blasting time is 2 PM but if adverse weather conditions exist, blasting will 
occur about 4:30 PM 

- No blasting Saturday or Sunday 
- Blasting will follow the county issued annual blasting permit. 
- Instrumentation monitoring of vibration and air overpressure will occur for each blast. 
- Blasting documentation (log) for each blast is the responsibility of the on-site 

superintendent and are available on the Vibra-Tech web page that is available to 
Johnson County Fire Inspector, and Planning and Development Department.  
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Figure 1, Martin-Marietta Sunflower Quarry Location Map. 
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- Vibra-Tech has a permanent blasting seismograph deployed at the end of 103rd Street 
that monitors vibrations and air overpressure continuously.  The unit will change with 
the blasting locations. 

- The existing CUP allows normal charges up to 90 pounds with an infrequent use of a 
maximum one-hundred and forty (140) pounds of explosives per delay. The average 
charge weight per delay from January 2018 to July 2019 was 86 pounds.   

- EIS Figure 4 shows that all recent blast from January 2018 to July 2019 have been 
below the recommended limits of US Bureau of Mines RI 8507 at the Post 2013 
monitoring location.  The highest Peak Particle Velocity (PPV) reported was less 

than 0.2 in/s.  All blasts would have been more than 1600 feet from the Post 2013 

monitoring location 
- The existing CUP allows ground vibrations at: 

o the property line of 2.0 in/s above 40 Hz and 0.5 in/s below 12 Hz 
o any off-site structure of 1.0 in/s above 40 Hz and 0.5 in/s below 12 Hz 
o no limits exist for vibrations from 12 to 40 Hz 

- EIS Figure 5 shows the distribution of blasts and ground vibrations from January 
2018 to July 2019. All PPVs were under 0.2 in/s and the Johnson County limit of 1.0 
in/s. 

- EIS Figure 6 shows the distribution of blasts and airblast from January 2018 to July 
2019. All blasts have been at or below 129 dB.  These are below the recommended 
limits of US Bureau of Mines RI 8485, 133 dB with a 2 Hz microphone and the 
Johnson County limits. 

 

Recent blasting logs dated October 15, 17, 23 and 24, 2019 indicate that typical blasts on the 
Upper and Lower Harley benches contain the following characteristics: 
 

- Blast times were about 2 PM 
- Hole diameters were 3.5 inches 
- Burdens and spacings were 10 feet 
- Hole depths were up to 14 feet 
- Stemming was 3 feet with 3/8-inch crushed stone 
- Maximum charge weight per hole was 53 lbs. 
- Maximum charge weigh per delay was 97 lbs. 
- The initiation system was shock tube.  
- The blast durations were about 1 second or more. 
- Maximum powder factor was 1.05 lbs/yd3. 
- Distance to the nearest residential structure was over 2000 feet. 
- Two of the five blasts triggered the blasting seismograph at Post 2013.  The 

maximum PPV was 0.04 in/s and airblast was 111.8 dB.  Figure 2 shows a waveform 
or time history of the event.  The waveform is representative of a blast and the 
calibration pulse indicates that the unit is in working order.    Triggers were set at 
0.03 in/s and 122.5 dB. 
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Figure 2.  October 23, 2019 blast at Post 2013 monitoring location. 

 
Discussion:  MMS is currently using 3.5-inch blast hole diameters for blast design.  These size 
holes are small for typical quarry operations but are necessary given the charge weight size 
restrictions of 90 and 140 pounds per delay under normal and infrequent blasting conditions, 
respectively.  Smaller holes cause the holes to be drilled closer together and result in better 
distribution of energy though out the rock mass and that causes better fragmentation and 
improves vibration control.   The smaller hole diameters also normally result in more holes being 
drilled per blast, longer blast time durations from the first hole detonated to the last and more 
frequent blasting events.  Bore hole sizes and allowable charge weights are very restrictive 
compared to other quarries.          
 
From January 2018 to July 2019 blasting occurred in excess of 1600 feet from the Post 2013 
monitoring location.   All blasts were at or below 0.2 in/s and 129 dB, and within the current 
CUP limitations.  Typically blasts were below 0.1 in/s and 120 dB.  At distances over 1600 feet, 
the occasional vibrations over 0.1 in/s and 120 dB are slightly higher than expected given the 
charge size limitations.  Based on the five blast logs reviewed, occasional airblast levels over 120 
dB are likely attributable to 3 feet of stemming that allow some of the holes to rifle out the top 
and ground vibrations over 0.1 in/s are likely due to overconfinement of the explosives in terms 
of a low powder factor for limestone.    As the quarry expands into the proposed mining area, 
blasting operations will be close to1000 feet from nearby structures.  With the current blasting 
practices, CUP vibration limits can expected to be maintained absent any change in current 
blasting methodologies.  
 
Annual Blasting Permit: The most recent annual county permit affirms compliance with all 
current state and county regulations, limits on site storage to 60,000 pounds of explosives and is 
silent on any ground vibration, airblast or flyrock discussions. 
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Protected Structures:  Figure 1 shows the CUP area, proposed mining areas and the closest 
protected structures.  There are residential structures and other structures near or within the CUP  
area. 
 
1. Residential structures are all beyond 1000 feet from the proposed mining and blasting areas.   
At some point in the life of the mine, blasting will be closest to structures numbered 8, 8a, 16, 
26, 29, 37, 39, 42, 49, 51 and 52.   These appear to be typical residential structures that would be 
protected by the USBM recommended limits for ground vibrations (RI 8507) and airblast (RI 
8485).  MMS has committed to monitoring all the blasts with blasting seismographs at the 
closest structure.   
 
2. One other structure, a power line, is within 50 feet of current mining operations and will be 
mined through during proposed mining. No vibration limits are proposed in the CUP application 
for this structure.   In the absence of a proposed limit,  a JC Article 14 sets a limit of 1.0 in/s or a 
scaled distance of 55 ft/lb1/2.  Additionally, flyrock must not occur when blasting near the power 
lines.  Monitoring in the form of video recordings would be an early warning detector for flyrock 
related issues.  The application should discuss how flyrock will be prevented from damaging the 
power lines and vibration limits should be proposed.    

Perception:  Blasting will be felt by local residents, especially when inside a house.    Ground 
vibrations enter a house at the foundation or ground level and airblast through the roof or 
building sides. As a result, the part of the house above ground level will respond or shake. A 
typical house will respond 1 to 3 times the ground vibration level. The higher amplification 
occurs when the vibration frequency of the ground or air vibrations match the natural frequency 
of the house, or it resonates. The natural frequency of typical homes is between 4- 12 Hertz. In 
other words when the frequency of the incoming vibrations match the natural frequency of the 
house, the house will ring. The greater the difference in frequencies between the vibration of the 
ground and the house, the less the house responds and the less damage potential. 

U. S. Bureau of Mines RI 8507, 'Structure Response and Damage Produced by Ground Vibration 
From Surface Mining,' and RI 8485, 'Structure Response and Damage Produced by Airblast from 
Surface Mining,' established the methods for monitoring responses of houses to ground vibration 
and airblast, respectively. RI 8507 analyzed homes of various designs for their response to the 
vibrations and summarized data from earlier studies. The typical design of these houses was 1 to 
2 stories, having frame construction with foundations. Most of the homes were considered 
typical single-family sized houses commonly found near surface mines. 

Ground vibration and airblast is noticeable at levels far below those required to produce any 
cracking.  Perceptibility of ground vibrations starts at about 0.06 in/s and is noticeable from 
house rattling at about 0.03 in/s.   An airblast of 110-115 dB will create audible structure 
response even if the direct airblast (sound) is not noticeable.  Typically such impacts are referred 
to as “blast vibration,” especially when experienced indoors.  The perceptibility of airblast alone 
is highly variable.  For most blasts and especially those done with good controls, the vast 
majority of the energy is so low in frequency as to be inaudible outside.   



 
 

7  

BLASTING REGULATIONS 

 

Blasting regulations in Kansas pertain to the blaster applying for a blasting permit from the Fire 
Marshal or the County Building Official.  In most cases a blasting contractor will apply for a 
permit but on occasion the mine operator may apply if employing blasting personnel.   MMS has 
committed to using a blasting contactor in lieu of quarry personnel.   To ensure joint 
responsibility of the blasting requirements, Johnson County should make specific CUP 
stipulations that in part reiterate and clarify the following state and local requirements.  This will 
make MMS co-responsible for blasting compliance at the Sunflower Quarry.  The following is a 
summary of the Fire Marshal and Johnson County rules that apply to each blasting operation.  
The more stringent components of each regulation should be stipulated as part of the CUP.   
  
Kansas State Fire Marshal (KSFM) Blasting Regulations:  At quarries, blasting in Kansas is 
regulated by the Office of the State Fire Marshal. The Kansas Administrative Regulation 22-4-5 
adopted the National Fire Protection Association 495 Explosives Material Code with alterations 
in 2013 (KSFM 495).   Most important for protection of people and property is Chapter 11, 
Ground Vibration, Air Overpressure, Flyrock and Gases.   The rules apply to the person 
conducting the blasting actities.   In summation the requirements of KSFM 495 are: 
 
11.1.3 Blasting Seismographs to monitor vibrations will comply with the International Society of 
Explosives Engineers Performance Specifications for Blasting Seismographs, 2011 Edition 
 
11.1.4 Blasting Seismographs deployed in the field will comply with the International Society of 
Explosives Engineers’ Field Practice Guidelines for Blasting Seismographs, 2009 Edition 
 
11.1.4  Pre-blasting surveys will be offered to everyone within a scaled distance of 35 ft.lbs1/2.  
 
11.2.1 When blasting is monitored, ground vibrations will comply with Figure 11.2.1 at any 
building or structure.   
 
11.2.3 Ground Vibration limits for under ground utilities is 5.0 in/s. 
 
11.3.1 Air overpressure will not exceed 133dB at any building or structure. 
 
11.4.1 Flyrock traveling in the air or along the ground shall not be cast from the blast site in an 
uncontrolled manner that could result in personal injury or property damage. 
 
11.4.2 Reasonable precautions will be taken to prevent flyrock from being propelled from the 
blast site onto property not contracted by the blasting operation. 
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KSFM 495 Figure 11.2.1, Frequency vs Particle Velocity Graph. 

 
 
11.5 (7) The blaster-in-charge is required to keep a blasting record for each blast and to retain the 
record for three years. The record shall include: 

(A) The name and permit number of the permitted user; 
(B) the location, date, and time of the detonation; 
(C) the name and permit number of the blaster-in-charge; 
(D) the type of materials blasted; 
(E) the type of explosives used; 
(F) the weight of each explosive product used and the total weight of explosives used; 
(G) the maximum weight of explosives detonated within any eight-millisecond period; 
(H) the initiation system, including the number of circuits and the timer interval, if a 
sequential timer is used; 
(I) the type of detonator and delay periods used, in milliseconds; 
(J) the sketch of delay pattern, including decking; 
(K) the distance and scaled distance, if applicable, to the nearest building or structure; 
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(L) the location of the nearest building or structure, using the best available information; 
and 
(M) if bore holes are used, the number of bore holes, burden, and spacing; the diameter 
and depth of bore holes; and the type and length of stemming. 

 
Additionally these sections of KSFM 495 are germane: 
 
3.3.4 Blast Area. The area in which concussion (shock wave), flying material, or gases from an 
explosion can cause injury to persons. 
 
3.3.5 Blast Site. The area where explosive material is handled during loading of the borehole, 
including 15.2 m (50 ft) in all directions from the perimeter formed by loaded holes. 
 
4.3.2 Blaster must obtain a Permit to Blast; Class B, General Above Ground, All phases of 
blasting operations in quarries, open pit mines, and above ground construction. 
 
10.1.17 Surface blasting operations shall be conducted during daylight hours. 
 
10.1.18 Where blasting is conducted in the vicinity of utility lines or rights-of-way, the blaster 
shall notify the representatives of the utilities at least 24 hours in advance of blasting, specifying 
the location and the intended time of such blasting. 
 
10.3.9 No blast shall be fired until the blaster-in-charge has made certain that all surplus 
explosive materials are in a safe place, all persons and equipment are at a safe distance or under 
sufficient cover, and an adequate warning signal has been given. 
 
10.4.1 No person shall return to the blast area until permitted to do so by the blaster-in-charge. 
 
Johnson County Blasting Regulations   Johnson County also regulates blasting by the 
Department of Planning Development and Codes as outlined in Resolution 018-13Article 15 
dated 2012 (JC Article 15).  These blasting regulations pertain to the blaster applying for a 
blasting permit which in most cases will be the blasting contractor.   In summation the 
requirements of Article 15 for the protection of people and property are: 
 
Section 1(b) 
- Requirements of the International Fire Code, Chapter 33, regarding explosives and 

blasting agents shall be considered part of these regulations. [no airblast, ground vibration, 
flyrock or fumes restrictions]. 

- All blasting operations shall be conducted under the direction of a Kansas certified 
- blaster. 
- All blasting shall be in conformity with the requirements having jurisdiction over the right-

of-way, and the specifications contained herewith, under the International Fire Code or 
Codes office, whichever is more stringent.  

- A blast design shall be submitted to the Building Code Official for review prior to any 
blasting operations. 
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Section 2 Preblasting survey 
- At least ten (10) days before any blasting, the surveyor shall notify, in writing, all residents 

or owners of dwellings and other structures located within six-hundred (600) feet of the 
blasting area of the intent to conduct a preblasting survey. The Building Code Official may 
modify the 600 feet distance for good cause. 

- The surveyor shall determine the condition of the dwelling or structure and shall document 
any existing damage or other physical factors that could be affected by the blasting. 

 
Section 3 Public Notification 
- Before blasting is started, the blaster shall inform all residents within a radius of 1500 feet of 

the blasting location by means of printed information sheets. The notification shall be 
delivered by registered mail, with a copy by regular mail or by hand delivery with a signature 
from the owner or occupant to evidence receipt. At a minimum, the information sheets shall 
include the blaster’s name and contact information, approximate dates and times of blasting, 
source and scope of blast monitoring, explanation of warnings, and control area parameters. 

 
Section 4 Warning System 
- The blasters shall provide suitable warning by siren or whistle prior to all blasts. 
 
Section 6 Notification 
- The blaster shall notify the owner or operator of all gas, water, and petroleum pipelines in 

any area where blasting will occur. 
 
Section 7 Blasting Schedule 
- The blaster shall conduct blasting operations between 8:30 a.m. and 4:30 p.m. as approved by 

the Building Code Official and announced in the blasting schedule.  
 
Section 8 Blasting Signs, Warnings and Access Control 

b) Place conspicuous signs that state "Warning! Explosives In Use" at all entrances to the 
permit area from any road.  The signs must clearly list and describe the meaning of the 
audible blast warning and “all-clear” signals that are in use, and must explain the marking of 
blasting areas and charged holes awaiting firing within the permit area; and, shall give 
warnings and “all-clear” signals of different character or pattern that are audible within a 
range of one thousand (1000) feet from the point of the blast. Each person within the permit 
area and each person who resides or regularly works within one-thousand (1000) feet of the 
permit area shall be notified of the meaning of the signals. Access within the blasting area 
shall be controlled to prevent presence of livestock or unauthorized persons during blasting. 
Access to and travel within the blasting area shall not be resumed until the blaster has 
reasonably determined that no hazards, such as imminent slides or un-detonated charges, 
exist. 

 
Section 9 Control of Adverse Effects - Blasting shall be conducted in a 
manner to prevent injury to persons, damage to public or private property, adverse 
impacts on any underground mine, and change in the course, channel, or availability of 
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surface or ground water outside the permit area. 
a) Airblast: Air blast shall not exceed the maximum limits listed below at the location of 

any building outside the permit area, except as provided in this section. 2 Hz or lower -- 
flat response [current blasting seismographs]: 133 peak. 

b) Ground Vibration. The maximum ground vibration for protected structures listed in this 
section shall be established in accordance with the maximum peak-particle velocity 
limits, the scaled-distance equation, the blasting level chart, or by the Building Code 
Official. All structures in the vicinity of the blasting area, such as water towers, pipelines 
and other utilities, tunnels, dams, impoundments, and underground mines, shall be 
protected from damage by the establishment of a maximum allowable limit on the ground 
vibration, 1.0 inches per second. The Building Code Official may specify a more 
restrictive limit in the interest of the public safety, or the Building Code Official may 
approve a higher limit if the blaster can demonstrate that damage will not occur to 
buildings or structures. The maximum ground vibration shall not exceed the following 
limits at the location of any building. 

           
A seismographic record shall be provided for each blast at locations designated by the 
Building Code Official….   The blaster may use the ground-vibration limits in Figure l of 
this section to determine the maximum allowable ground vibration. If the Figure 1 limits 
are used, a seismographic record including both particle velocity and vibration-frequency 
levels shall be provided for each blast.  The Building Code Official shall approve the 
method for the analysis of the predominant frequency contained in the blasting records 
before application of this alternative-blasting criterion. The Building Code Official can 
reduce the maximum allowable ground vibration beyond the limits otherwise provided 
for in this section, if determined necessary to provide damage protection. The blaster 
shall conduct seismic monitoring of all blasts at locations approved by the Building Code 
Official. 
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Section 10 Records of Blasting Operations:  The blaster shall retain a record of all blasts for at 
least three (3) years. Upon request, copies of these records shall be made available to the 
Building Code Official and/or public for inspection within twenty-four (24) hours. Such records 
shall contain the following data:  

a) Name of the blaster conducting the blast; 
b) Location, date, and time of the blast; 
c) Name, signature, and certification number of the blaster conducting the blast; 
d) Identification, direction, and distance, in feet, from the nearest blast hole to the nearest 
dwelling, public building, school, church, community or institutional building outside the 
permit area, except those described herein; 
e) Whether conditions, including those which may cause possible adverse blasting 
effects; 
f) Type of material blasted; 
g) Sketches of the blast pattern including number of holes, burden, spacing, decks, and 
delay pattern; 
h) Diameter and depth of holes; 
i) Types of explosives used; 
j) Total weight of explosives used per hole; 
k) The maximum weight of explosives detonated in an 8-millisecond period; 
l) Initiation system; 
m) Type and length of stemming; 
n) Mats or other protections used; 
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o) Seismographic and air blast records, shall include: 
1. Type of instrument, sensitivity, and calibration signal or certification of 
annual calibration; 
2. Exact location of instrument and the date, time and distance from 
the blast; 
3. Name of the person and firm taking the reading; 
4. Name of the person and firm analyzing the seismographic record; and 
5. The vibration and/or air blast level recorded. 

 
Section 11 Blaster:  List of responsibilities for training and knowledge. 
 

PERMIT CONDITIONS 

 
Permit conditions are required as part of the CUP application.  This review comments on the 
proposed and recommends changes that satisfy the most stringent requirement of either the 
Kansas State Fire Marshall modified version of NFPA 495 (KSFM 495) or Johnson County 
Article 15 (JC Article 15) while also keeping the more stringent components of the existing 
CUP.  A condition is recommended for each primary aspect of the blasting activity to ensure that 
the operator and county have a clear understanding of the expectations.  In the absence of the 
conditions, only the Certified Blaster or the Annual Blasting Permit holder is responsible for 
blasting compliance.  
 
Proposed Conditions: The following conditions are proposed by the applicant in the amended 

CUP.  Each contain a recommendation for modification and a discussion. 

 
11. Blasting. Low altitude temperature inversions can create conditions where the off-site effects 
of air blasts, associated with blasting are exacerbated. Therefore, on a daily basis, when 
blasting is to occur, the applicant shall utilize the expertise of a qualified weather service 
acceptable to the county, to determine whether a low altitude temperature inversion exists in 
the area of the quarry. If such condition is determined to exist at 2:00 PM, then blasting shall 
be delayed. If such condition does not exist, then blasting shall not occur more than once 
per day on weekdays, and shall occur on or about 2:00 PM. If at the time of blasting at 2:00 
PM, conditions are generally not suitable because, of among other things, a low altitude 
temperature inversion is in effect for an area including the quarry site, then any blast 
scheduled to occur at or around 2:00 PM shall be delayed to 4:30 PM. Furthermore, no 
detonation materials may be loaded after 2:00 PM if conditions have not permitted 
blasting to occur before 2:00 PM. In no event shall blasting occur on Saturday or Sunday. 
Blasting shall occur only in conjunction with an annual permit applied for and issued to 
the applicant in accordance with the county blasting regulations. In no event shall the 
applicant blast without a valid CUP and a valid county blasting permit. The weather 
service reports shall be provided to the County at its request. The County may amend 
this schedule as determined to be warranted. 
 
Recommendation: No change 
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12. Blast Warning. The applicant shall establish a telephone message hotline and/or a website 
to which any interested person may call or access on any particular day to find out the time 
for any blast scheduled for that day, subject to adverse weather conditions delaying any 
such proposed blast. The applicant shall also install signs that notify the public of the 
blasting schedule and the applicant's telephone number to call for more information. The 
signs shall be installed at or near the haul road entrance to the property on 95th Street and 
on 103rd Street on the quarry property and shall be visible to the public. 
 
Recommendation: Add  
- Signs will also be installed on 107th Street at the CUP boundary.  
- Pre-blast warning and “All Clear” signals will be audible to within ½ -mile of the blast site.  
The preblast warning signal will consist of [applicant defined] and the all clear signal will consist 
of [applicant defined].     
- Signs posted at each entrance from a public road will state; 1) Warning! Explosives in Use, 2) 
Blasting may occur Monday through Friday after 2 PM. 3) Pre blast warning signals consists of 
[applicant defined]   3) All clear signals consist of [applicant defined] and indicate that the 
blasting area safe for reentry, and 4) Blasting Area signs mark blasting areas and charged holes 
awaiting firing. 
- The applicant shall notify the representatives of the powerline at least 24 hours in advance of 
blasting within 100 feet or the right-of-way, specifying the location and the intended time of such 
blasting. 
 
Discussion:  These are requirements of KSFM 495, Section 10.1.18 and JC Article 15, Section 8. 
 
13. 2020 Survey. The applicant shall conduct, at its expense, a new base-line blasting survey, 
commencing in 2020. This shall consist of any new structures or existing structures that 
declined the survey in 2016 within one-half mile of the applicant's Property Limits, if the 
owners of these structures request and agree to such a survey. The applicant shall send 
written notice of the availability of such a survey to all affected property owners within 30 
days after the County's approval of the CUP. Final reports of surveys shall be provided to 
each property owner that requested and agreed to same, and shall be provided to County 
staff. For purposes of this stipulation, "blasting survey" shall mean a detailed inspection and 
written description of the condition of the building(s). 
 
Recommendation:   

- Modify the second sentence to structures within one-half mile of the CUP boundary. 
- Add to the last sentence- and other physical factors that could be affected by the blasting. 
 
Discussion:  Modification of the boundary statement is for consistency throughout the document 
and the “other physical factors that could be affected by blasting” requirement is found at 
Johnson County Resolution 018-13 Article 15 Section 2.  Other physical factors could include 
historic structures, stained glass windows, precariously hung wall fixtures, etc. that may be 
affected by blast vibrations below the specified limits. This information can then be provided to 
the blaster and county officials to implement blast design changes as necessary to ensure 
prevention of damage.   
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14. Vibration. Vibration from blasting and other permitted uses shall comply with the County 
blasting regulations set forth within Article 15, Section 9 (b) of the Johnson County 
Regulations for Building and Construction, and shall not cause vibrations from on-site 
operations to exceed a) particle velocities greater than 2.0 inches per second for 
frequencies of forty (40) hertz or greater, and particle velocities greater than five-tenths (0.5) 
inches per second at frequencies below twelve (12) hertz, when measured at the applicant's 
Property Limits; and b) particle velocities greater than 1.0 inch per second for frequencies of 
forty (40) hertz or greater, and particle velocities greater than five-tenths (0.5) inches per 
second at frequencies below twelve (12) hertz, when measured at any off-site structure on 
nearby property. Vibration reporting, in the form of seismic readings, shall be taken daily by 
the quarry, and the reports provided to the County at its request. 
 
Recommendation:  Replace a) and b) above with: 

 
Frequencies will be determined by the zero-crossing method.  All blasting seismograph 
recordings will be made available to the county upon request.   
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Ground vibrations at any power pole will be limited to 1.0 in/s as measured with a blasting 
seismograph or a charge weight per delay as determined with a scaled distance of 55 ft/lbs1/2. 
 
Discussion: The proposed CUP condition specifies vibration limits below 12 Hz and above 40 
Hz.  Frequencies between 12-40 Hz are omitted. To rectify this omission, the most stringent 
components of KSFM 495 Section 11.2.1  and the proposed CUP condition are proposed in the 
graph.  This change graphically implements the same original CUP stipulations and fills the 
frequency void between 12 and 40 Hz at both the property line and any residential structure.   
Additionally, the vibration limits at the power lines are required by JC Article 15 unless modified  
by the Building Code Official.  These limits may be modified after consultation with the power 
line owner. 
 
15.Lateral Stability. Quarrying shall be staged for lateral stability throughout the course of 
quarry operations. A minimum setback of one hundred (100) horizontal feet from any public 
road right-of-way and thirty (30) horizontal feet from all other property lines, as measured 
on the surface, shall be provided and maintained free of any quarry activity. 
 
Recommendation: Add  
- A minimum set back of fifty (50) horizontal feet from the power line right-of-way shall 
remained free of any quarry activity except for haulage and/or access roads. 
 
Discussion:  Lateral stability of the power poles is necessary to ensure power availability to the 
public and protection of Evergy property as required by JC Article 15 Section 9.   This condition 
may be modified after consultation with Evergy and/or modification of the mining boundaries 
under consideration.  
 
16. Blasting Materials. Blasting operations shall involve sequential delays in the firing of the 
blasting charges. Normal blasting charges shall not exceed ninety (90) pounds per delay 
but in the infrequent event that rock conditions require it, blasting charges shall not exceed 
a maximum charge of one hundred forty (140) pounds per delay. Blasting shall conform with 
the applicable rules and regulations of all other agencies which govern the handling, use, 
and storage of explosives and blasting agents. Reports shall be provided to the County at its 
request for each blast event including but not limited to the following: the amount of 
blasting charge, date, time and location of the blast, the weather service report, and 
seismic and sound/noise readings. 
 
Recommendation: Change the last sentence.  
- Reports shall be provided to the County and the public upon request for each blast event.   The 
record will contain all the information required at JC Article 15 Section 10. 
 
Discussion:  Reiteration of the JC Article 15 requirement that will apply to MMS.  Transparency 
will also be maximized.  No change is recommended to normal or infrequent blast charge sizes 
of 90 and 140 pound respectively.     
 
17. Air Blast. In an effort to minimize the effects of air blast off-site, on-site blasting operations 
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shall comply with Article 15, Section 9 (a) of the Johnson County Regulations for Building 
and Construction, and shall not cause sound from blasting, when measured at the 
applicant's Property Limits, to exceed a peak of 133 decibels for a 2.0 hertz or lower flat 
response. Additionally, the applicant shall a) implement and utilize the low altitude 
temperature inversion condition set forth under the paragraph entitled "Blasting", to help 
reduce the effects of blasting, and b) utilize a blasting engineer to regularly monitor and 
modify, when necessary, the design of blast events with the intent to minimize the potential 
effects of air blasts and its associated complaints. For purposes of this stipulation, regular 
monitoring shall mean a review of blasting reports by a blasting engineer, on at least a 6- 
month interval, with particular attention to those events that occurred and resulted in an air 
blast complaint. The blast event design results, and monitoring and reports, shall be 
provided to the County at its request. 
 
Recommendation: No change 
 
Recommended New Conditions: The following conditions are recommended to ensure 

compliance with conflicting requirements of KSFM 495 as modified and JC Article 15 and 

ensure public safety and protection of private property outside the CUP boundary.   

 
Blasting Schedule Notifications:  Blasting schedule notifications shall be provided to all 
residents and people working (including utilities) within ½-mile of the CUP boundary.  The 
notice will contain the applicant’s contact information, the dates and times of blasting, the 
meanings of the audible warning and “all-clear” signals and the meaning of the Blasting Area 
signs.  The schedule shall be provided on an annual basis.  The notification shall be delivered by 
registered mail, with a copy by regular mail or by hand delivery with a signature from the owner 
or occupant to evidence receipt. At a minimum, the information sheets shall include the mine 
operators name and contact information, approximate dates and times of blasting, source and 
scope of blast monitoring, explanation of warnings, and control area parameters. 
 
Discussion:  Required at JC Article 15, Section 3. Annual notification is added to enhance public 
protection as mining nears residential structures.   
 
Flyrock:  Material traveling through the air or along the ground that is set in motion by the force 
of the blast shall not travel outside the CUP boundary nor onto or through the powerline right-of-
way.  Blast hole sizes will be limited to 3.5 inches when blasting within 100 feet of the right of 
way to help ensure flyrock control.  All blasts within 100 feet of the power line right-of-way will 
be recorded with a video camera from a vantage point that the top of the blast and free faces are 
visible.  Any indication of flying debris will result in immediate blast design changes to prevent 
future occurrences.   
 
Discussion:  As required at KSFM 495 Section 11.1.4 and JC Article 15 Section 9 that requires 
prevention of injury to people or damage to property.  The application should discuss how 
flyrock will be prevented from damaging the power lines and vibration limits should be 
proposed.    
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CONCLUSION 
 
Blasting activities must occur for mining operations to continue and must be conducted in a way 
that ensures the prevention of injury to people and damage to public and private property outside 
the CUP boundary.   The adverse effects of blasting, among other requirements, are addressed in 
KSFM 495 and JC Article 15 and include limits on flyrock, airblast and ground vibrations.    
These restrictions are placed on the blaster.   By re-iterating the requirements as stipulations in 
the CUP, MMS becomes jointly responsible for complying with the requirements. 
 
Injury to people is possible with either excessive airblast (concussion) or flyrock.   These types 
of injury are likely when people are close to the blasting activities within the CUP boundary.  
Hence site security and public notification of the warning signals are important.   The 
stipulations were strengthened to ensure greater protection of the public when near the CUP 
boundary, in particular: 
 

• Posting of signs at all CUP boundary points from public roads that warn of explosives 
use, list the warning signals and describe signs marking blasting areas. 

• Pre-blast warning and “All Clear” signals shall be audible to within ½ -mile of the blast 
site.  

• Blasting schedule and warning signal notifications shall be provided to all residents and 
people working (including utilities) within ½-mile of the CUP boundary. 

 
Damage to private property outside the CUP boundary is possible from flyrock, airblast of 
ground vibrations.  Private property adjacent to the mining operations include residential 
structures and a power line.  Stipulations were strengthened to clearly specify that: 
 

• Flyrock will not leave the CUP boundary nor encroach on the powerline right-of-way. 
• Airblast will be limited to 133 dB at any residential structure based on the type of 

monitoring equipment. 
• Ground vibrations at the CUP boundary will be limited based on frequency/particle 

velocity graph of KSFM 495 which provides the highest level of damage prevention for 
residential structures.  

• Ground vibrations at residential structures beyond the CUP boundary will be restricted to 
vibration levels below the KSFM 495 limit:  Above 20 Hz - 1.0 in/s and below 20 Hz - 
0.5 in/s   Frequencies will be determined by the zero-crossing method.   

• Ground vibrations at the Evergy power line will be limited to 1.0 in/s as specified in JC 
Article 15.   

• Preblast surveys will be used to document the existing condition of structures within ½-
mile of the CUP boundary and identify any structures that may cause reconsideration of 
the vibration limits recommended.  

• Blasting reports and blasting seismograph data shall be provided to the County and the 
public upon request for each blast event. 

 



 
 

19  

The current blasting activities at MMS have been restricted to normal charge sizes of 90 
lbs/delay and an infrequent size of 140 lbs/delay.  These are very small compared to common 
quarry blasting applications. To achieve these charge sizes MMS has opted to use 3.5-inch 
diameter blast holes.  Smaller holes require more drilling and more frequent blasting but result in 
better fragmentation, flyrock and vibration control.  The summary of monitoring data from 
January 2018 to July 2019 at the Post 2013 monitoring location provided by MMS shows: 
 

• All blast vibrations comply with the KSFM 495 Frequency- Peak Particle Velocity Graph 
Figure 11.2.1. 

• All PPVs were under 0.2 in/s and below the Johnson County limit of 1.0 in/s between 301 
and 5000 feet.  

• All blasts have been at or below 129 dB.  These are below the JC Article 15 and KSFM 
495 limit of 133 dB. 
 

As the quarry expands into the proposed mining area, blasting operations will be greater than 
1000 feet from residential structures.  With the current blasting practices, the CUP vibration 
limits can be expected to be maintained absent any change in current blasting methodologies. 
However ground vibration and airblast will be noticeable at levels below the limits at nearby 
structures.  Perceptibility of ground vibrations starts at about 0.06 in/s and may be noticeable 
from house rattling as low as 0.03 in/s. Perceptibility of airblast begins at about 120 dB.  
Warning signals audible to ½-mile will help mitigate some of the startle associated with these 
events.   
 
These observations and recommendations are made based on the information provided in the 
CUP dated September 30, 2019 and blasting records data provided by Martin-Marietta 
Sunflower quarry.  Supplemental data was obtained from readily available aerial imagery and 
blasting regulations provided by the Johnson County employees.  A field review was not 
conducted but if a field review is conducted, these recommendations are subject to change.    All 
the opinions contained herein are based on a reasonable degree of professional certainty and we 
reserve the right to modify any opinion contained within this report based on new information 
and/or beyond the information reviewed to date.   




