
9. Management of Water Flows. To the maximum extent practicable, the pre-construction 
course, condition, capacity, and location of open waters must be maintained for each activity, 
including stream channelization and storm water management activities, except as provided 
below. The activity must be constructed to withstand expected high flows. The activity must not 
restrict or impede the passage of normal or high flows, unless the primary purpose of the activity 
is to impound water or manage high flows. The activity may alter the pre-construction course, 
condition, capacity, and location of open waters if it benefits the aquatic environment (e.g., 
stream restoration or relocation activities). 

10. Fills Within 100-Year Floodplains. The activity must comply with applicable FEMA
approved state or local floodplain management requirements. 

11. Equipment. Heavy equipment working in wetlands or mudflats must be placed on 
mats, or other measures must be taken to minimize soil disturbance. 

12. Soil Erosion and Sediment Controls. Appropriate soil erosion and sediment controls 
must be used and maintained in effective operating condition during construction, and all 
exposed soil and other fills, as well as any work below the ordinary high water mark or high tide 
line, must be permanently stabilized at the earliest practicable date. Permittees are encouraged to 
perform work within waters of the United States during periods of low-flow or no-flow. 

13. Removal ofTemporary Fills. Temporary fills must be removed in their entirety and 
the affected areas returned to pre-construction elevations. The affected areas must be 
revegetated, as appropriate. 

14. Proper Maintenance. Any authorized structure or fill shall be properly maintained, 
including maintenance to ensure public safety and compliance with applicable NWP general 
conditions, as well as any activity-specific conditions added by the district engineer to an NWP 
authorization. 

15. Single and Complete Project. The activity must be a single and complete project. The 
same NWP cannot be used more than once for the same single and complete project. 

16. Wi ld and Scenic Rivers. No activity may occur in a component ofthe National Wild 
and Scenic River System, or in a river officially designated by Congress as a "study river" for 
possible inclusion in the system while the river is in an official study status, unless the 
appropriate Federal agency with direct management responsibility for such river, has determined 
in writing that the proposed activity will not adversely affect the Wild and Scenic River 
designation or study status. Information on Wild and Scenic Rivers may be obtained from the 
appropriate Federal land management agency responsible for the designated Wild and Scenic 
River or study river (e.g., National Park Service, U.S. Forest Service, Bureau of Land 
Management, U.S. Fish and Wildlife Service). 

17. Tribal Rights . No activity or its operation may impair reserved tribal rights, including, 
but not limited to, reserved water rights and treaty fishing and hunting rights. 
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18. Endangered Species. (a) No activity is authorized under any NWP which is likely to 
directly or indirectly jeopardize the continued existence of a threatened or endangered species or 
a species proposed for such designation, as identified under the Federal Endangered Species Act 
(ESA), or which will directly or indirectly destroy or adversely modify the critical habitat of such 
species. No activity is authorized under any NWP which "may affect" a listed species or critical 
habitat, unless Section 7 consultation addressing the effects of the proposed activity has been 
completed. 

(b) Federal agencies should follow their own procedures for complying with the 
requirements of the ESA. Federal permittees must provide the district engineer with the 
appropriate documentation to demonstrate compliance with those requirements. The district 
engineer will review the documentation and determine whether it is sufficient to address ESA 
compliance for the NWP activity, or whether additional ESA consultation is necessary. 

(c) Non-federal permittees must submit a pre-construction notification to the district 
engineer if any listed species or designated critical habitat might be affected or is in the vicinity 
ofthe project, or if the project is located in designated critical habitat, and shall not begin work 
on the activity until notified by the district engineer that the requirements of the ESA have been 
satisfied and that the activity is authorized. For activities that might affect Federally-listed 
endangered or threatened species or designated critical habitat, the pre-construction notification 
must include the name(s) of the endangered or threatened species that might be affected by the 
proposed work or that utilize the designated critical habitat that might be affected by the 
proposed work. The district engineer will determine whether the proposed activity "may affect" 
or will have "no effect" to listed species and designated critical habitat and will notify the non
Federal applicant of the Corps' determination within 45 days of receipt of a complete pre
construction notification. In cases where the non-Federal applicant has identified listed species or 
critical habitat that might be affected or is in the vicinity of the project, and has so notified the 
Corps, the applicant shall not begin work until the Corps has provided notification the proposed 
activities will have "no effect" on listed species or critical habitat, or until Section 7 consultation 
has been completed. If the non-Federal applicant has not heard back from the Corps within 45 
days, the applicant must still wait for notification from the Corps. 

(d) As a result offormal or informal consultation with the FWS or NMFS the district 
engineer may add species-specific regional endangered species conditions to the NWPs. 

(e) Authorization of an activity by a NWP does not authorize the "take" of a threatened or 
endangered species as defined under the ESA. In the absence of separate authorization (e.g., an 
ESA Section 10 Permit, a Biological Opinion with "incidental take" provisions, etc.) from the 
U.S. FWS or the NMFS, The Endangered Species Act prohibits any person subject to the 
jurisdiction of the United States to take a listed species, where "take" means to harass, harm, 
pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to attempt to engage in any such 
conduct. The word "harm" in the definition of"take" means an act which actually kills or injures 
wildlife. Such an act may include significant habitat modification or degradation where it 
actually kills or injures wildlife by significantly impairing essential behavioral patterns, 
including breeding, feeding or sheltering. 

(f) Information on the location of threatened and endangered species and their critical 
habitat can be obtained directly from the offices ofthe U.S . FWS and NMFS or their world wide 
web pages at http://www.fws.gov/ or hllp://\ ww.t\v ·.go /ipac and 
http ://" " w.noaa.g / fi heries.htm l respectively. 
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19. Migratory Bi rds and Bald and Golden Eagles. The permittee is responsible for 
obtaining any "take" permits required under the U.S. Fish and Wildlife Service's regulations 
governing compliance with the Migratory Bird Treaty Act or the Bald and Golden Eagle 
Protection Act. The permittee should contact the appropriate local office of the U.S. Fish and 
Wildlife Service to determine if such "take" permits are required for a particular activity. 

20. Historic Properties. (a) In cases where the district engineer determines that the 
activity may affect properties listed, or eligible for listing, in the National Register of Historic 
Places, the activity is not authorized, until the requirements of Section 106 of the National 
Historic Preservation Act (NHPA) have been satisfied. 

(b) Federal permittees should follow their own procedures for complying with the 
requirements of Section 106 of the National Historic Preservation Act. Federal permittees must 
provide the district engineer with the appropriate documentation to demonstrate compliance with 
those requirements. The district engineer will review the documentation and determine whether 
it is sufficient to address section I 06 compliance for the NWP activity, or whether additional 
section 1 06 consultation is necessary. 

(c) Non-federal permittees must submit a pre-construction notification to the district 
engineer if the authorized activity may have the potential to cause effects to any historic 
properties listed on, determined to be eligible for listing on, or potentially eligible for listing on 
the National Register of Historic Places, including previously unidentified properties. For such 
activities, the pre-construction notification must state which historic properties may be affected 
by the proposed work or include a vicinity map indicating the location of the historic properties 
or the potential for the presence of historic properties. Assistance regarding information on the 
location of or potential for the presence of historic resources can be sought from the State 
Historic Preservation Officer or Tribal Historic Preservation Officer, as appropriate, and the 
National Register of Historic Places (see 33 CFR 330.4(g)). When reviewing pre-construction 
notifications, district engineers will comply with the current procedures for addressing the 
requirements of Section I 06 of the National Historic Preservation Act. The district engineer shall 
make a reasonable and good faith effort to carry out appropriate identification efforts, which may 
include background research, consultation, oral history interviews, sample field investigation, 
and field survey. Based on the information submitted and these efforts, the district engineer shall 
determine whether the proposed activity has the potential to cause an effect on the historic 
properties. Where the non-Federal applicant has identified historic properties on which the 
activity may have the potential to cause effects and so notified the Corps, the non-Federal 
applicant shall not begin the activity until notified by the district engineer either that the activity 
has no potential to cause effects or that consultation under Section l 06 of the NHP A has been 
completed. 

(d) The district engineer will notify the prospective permittee within 45 days of receipt 
of a complete pre-construction notification whether NHP A Section 106 consultation is required. 
Section 1 06 consultation is not required when the Corps determines that the activity does not 
have the potential to cause effects on historic properties (see 36 CFR §800.3(a)). IfNHPA 
section 106 consultation is required and will occur, the district engineer will notify the non
Federal applicant that he or she cannot begin work until Section 106 consultation is completed. If 
the non-Federal applicant has not heard back from the Corps within 45 days, the applicant must 
still wait for notification from the Corps. 
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(e) Prospective permittees should be aware that section 110k ofthe NHPA (16 U.S.C. 
470h-2(k)) prevents the Corps from granting a permit or other assistance to an applicant who, 
with intent to avoid the requirements of Section 106 of the NHPA, has intentionally significantly 
adversely affected a historic property to which the permit would relate, or having legal power to 
prevent it, allowed such significant adverse effect to occur, unless the Corps, after consultation 
with the Advisory Council on Historic Preservation (ACHP), determines that circumstances 
justify granting such assistance despite the adverse effect created or permitted by the applicant. 
If circumstances justify granting the assistance, the Corps is required to notify the ACHP and 
provide documentation specifying the circumstances, the degree of damage to the integrity of 
any historic properties affected, and proposed mitigation. This documentation must include any 
views obtained from the applicant, SHPO/THPO, appropriate Indian tribes if the undertaking 
occurs on or affects historic properties on tribal lands or affects properties of interest to those 
tribes, and other parties known to have a legitimate interest in the impacts to the permitted 
activity on historic properties. 

21. Discovery of Previously Unknown Remains and Artifacts. If you discover any 
previously unknown historic, cultural or archeological remains and artifacts while accomplishing 
the activity authorized by this permit, you must immediately notify the district engineer of what 
you have found, and to the maximum extent practicable, avoid construction activities that may 
affect the remains and artifacts until the required coordination has been completed. The district 
engineer will initiate the Federal, Tribal and state coordination required to determine if the items 
or remains warrant a recovery effort or if the site is eligible for listing in the National Register of 
Historic Places. 

22. Designated Critical Resource Waters. Critical resource waters include, NOAA
managed marine sanctuaries and marine monuments, and National Estuarine Research Reserves. 
The district engineer may designate, after notice and opportunity for public comment, additional 
waters officially designated by a state as having particular environmental or ecological 
significance, such as outstanding national resource waters or state natural heritage sites. The 
district engineer may also designate additional critical resource waters after notice and 
opportunity for public comment. 

(a) Discharges of dredged or fill material into waters of the United States are not 
authorized byNWPs 7, 12, 14, 16, 17, 21, 29, 31, 35, 39, 40, 42, 43, 44, 49, 50, 51, and 52 for 
any activity within, or directly affecting, critical resource waters, including wetlands adjacent to 
such waters. 

(b)ForNWPs3,8, 10, 13, 15, 18, 19,22,23,25,27,28,30,33,34,36,37,and38, 
notification is required in accordance with general condition 31, for any activity proposed in the 
designated critical resource waters including wetlands adjacent to those waters. The district 
engineer may authorize activities under these NWPs only after it is determined that the impacts 
to the critical resource waters will be no more than minimal. 

23. Mitigation. The district engineer will consider the following factors when 
determining appropriate and practicable mitigation necessary to ensure that adverse effects on 
the aquatic environment are minimal: 
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(a) The activity must be designed and constructed to avoid and minimize adverse effects, 
both temporary and permanent, to waters of the United States to the maximum extent practicable 
at the project site (i.e., on site). 

(b) Mitigation in all its forms (avoiding, minimizing, rectifying, reducing, or 
compensating for resource losses) will be required to the extent necessary to ensure that the 
adverse effects to the aquatic environment are minimal. 

(c) Compensatory mitigation at a minimum one-for-one ratio will be required for all 
wetland losses that exceed 1110-acre and require pre-construction notification, unless the district 
engineer determines in writing that either some other form of mitigation would be more 
environmentally appropriate or the adverse effects of the proposed activity are minimal, and 
provides a project-specific waiver of this requirement. For wetland losses of 1110-acre or less 
that require pre-construction notification, the district engineer may determine on a case-by-case 
basis that compensatory mitigation is required to ensure that the activity results in minimal 
adverse effects on the aquatic environment. Compensatory mitigation projects provided to offset 
losses of aquatic resources must comply with the applicable provisions of 33 CFR part 332. 

(1) The prospective permittee is responsible for proposing an appropriate compensatory 
mitigation option if compensatory mitigation is necessary to ensure that the activity results in 
minimal adverse effects on the aquatic environment. 

(2) Since the likelihood of success is greater and the impacts to potentially valuable 
uplands are reduced, wetland restoration should be the first compensatory mitigation option 
considered. 

(3) If permittee-responsible mitigation is the proposed option, the prospective permittee is 
responsible for submitting a mitigation plan. A conceptual or detailed mitigation plan may be 
used by the district engineer to make the decision on the NWP verification request, but a final 
mitigation plan that addresses the applicable requirements of33 CFR 332.4(c)(2)- (14) must be 
approved by the district engineer before the permittee begins work in waters of the United States, 
unless the district engineer determines that prior approval of the final mitigation plan is not 
practicable or not necessary to ensure timely completion of the required compensatory mitigation 
(see 33 CFR 332.3(k)(3)). 

(4) If mitigation bank or in-lieu fee program credits are the proposed option, the 
mitigation plan only needs to address the baseline conditions at the impact site and the number of 
credits to be provided. 

(5) Compensatory mitigation requirements (e.g., resource type and amount to be provided 
as compensatory mitigation, site protection, ecological performance standards, monitoring 
requirements) may be addressed through conditions added to the NWP authorization, instead of 
components of a compensatory mitigation plan. 

(d) For losses of streams or other open waters that require pre-construction notification, 
the district engineer may require compensatory mitigation, such as stream rehabilitation, 
enhancement, or preservation, to ensure that the activity results in minimal adverse effects on the 
aquatic environment. 

(e) Compensatory mitigation will not be used to increase the acreage losses allowed by 
the acreage limits ofthe NWPs. For example, if an NWP has an acreage limit of 1/2-acre, it 
cannot be used to authorize any project resulting in the loss of greater than 1/2-acre of waters of 
the United States, even if compensatory mitigation is provided that replaces or restores some of 
the lost waters. However, compensatory mitigation can and should be used, as necessary, to 
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ensure that a project already meeting the established acreage limits also satisfies the minimal 
impact requirement associated with the NWPs. 

(f) Compensatory mitigation plans for projects in or near streams or other open waters 
will normally include a requirement for the restoration or establishment, maintenance, and legal 
protection (e.g., conservation easements) of riparian areas next to open waters. In some cases, 
riparian areas may be the only compensatory mitigation required. Riparian areas should consist 
of native species. The width of the required riparian area will address documented water quality 
or aquatic habitat loss concerns. Normally, the riparian area will be 25 to 50 feet wide on each 
side of the stream, but the district engineer may require slightly wider riparian areas to address 
documented water quality or habitat loss concerns. If it is not possible to establish a riparian area 
on both sides of a stream, or if the waterbody is a lake or coastal waters, then restoring or 
establishing a riparian area along a single bank or shoreline may be sufficient. Where both 
wetlands and open waters exist on the project site, the district engineer will determine the 
appropriate compensatory mitigation (e.g., riparian areas and/or wetlands compensation) based 
on what is best for the aquatic environment on a watershed basis. In cases where riparian areas 
are determined to be the most appropriate form of compensatory mitigation, the district engineer 
may waive or reduce the requirement to provide wetland compensatory mitigation for wetland 
losses. 

(g) Permittees may propose the use of mitigation banks, in-lieu fee programs, or separate 
permittee-responsible mitigation. For activities resulting in the loss of marine or estuarine 
resources, permittee-responsible compensatory mitigation may be environmentally preferable if 
there are no mitigation banks or in-lieu fee programs in the area that have marine or estuarine 
credits available for sale or transfer to the permittee. For permittee-responsible mitigation, the 
special conditions of the NWP verification must clearly indicate the party or parties responsible 
for the implementation and performance of the compensatory mitigation project, and, if required, 
its long-term management. 

(h) Where certain functions and services of waters of the United States are permanently 
adversely affected, such as the conversion of a forested or scrub-shrub wetland to a herbaceous 
wetland in a permanently maintained utility line right-of-way, mitigation may be required to 
reduce the adverse effects ofthe project to the minimal level. 

24. Safety of Impoundment Structures. To ensure that all impoundment structures are 
safely designed, the district engineer may require non-Federal applicants to demonstrate that the · 
structures comply with established state dam safety criteria or have been designed by qualified 
persons. The district engineer may also require documentation that the design has been 
independently reviewed by similarly qualified persons, and appropriate modifications made to 
ensure safety. 

25. Water Quality. Where States and authorized Tribes, or EPA where applicable, have 
not previously certified compliance of an NWP with CW A Section 401, individual 401 Water 
Quality Certification must be obtained or waived (see 33 CFR 330.4(c)). The district engineer or 
State or Tribe may require additional water quality management measures to ensure that the 
authorized activity does not result in more than minimal degradation of water quality. 

26. Coastal Zone Management. In coastal states where an NWP has not previously 
received a state coastal zone management consistency concurrence, an individual state coastal 
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zone management consistency concurrence must be obtained, or a presumption of concurrence 
must occur (see 33 CFR 330.4(d)). The district engineer or a State may require additional 
measures to ensure that the authorized activity is consistent with state coastal zone management 
requirements. 

27. Regional and Case-By-Case Conditions. The activity must comply with any regional 
conditions that may have been added by the Division Engineer (see 33 CFR 330.4(e)) and with 
any case specific conditions added by the Corps or by the state, Indian Tribe, or U.S. EPA in its 
section 401 Water Quality Certification, or by the state in its Coastal Zone Management Act 
consistency determination. 

28. Use of Multiple Nationwide Permits. The use of more than one NWP for a single and 
complete project is prohibited, except when the acreage loss of waters of the United States 
authorized by the NWPs does not exceed the acreage limit of the NWP with the highest specified 
acreage limit. For example, if a road crossing over tidal waters is constructed under NWP 14, 
with associated bank stabilization authorized by NWP 13, the maximum acreage loss of waters 
of the United States for the total project cannot exceed 1/3-acre. 

29. Transfer ofNationwide Permit Verifications. If the permittee sells the property 
associated with a nationwide permit verification, the permittee may transfer the nationwide 
permit verification to the new owner by submitting a letter to the appropriate Corps district office 
to validate the transfer. A copy of the nationwide permit verification must be attached to the 
letter, and the letter must contain the following statement and signature: 

"When the structures or work authorized by this nationwide permit are still in existence at 
the time the property is transferred, the terms and conditions of this nationwide permit, including 
any special conditions, will continue to be binding on the new owner(s) of the property. To 
validate the transfer of this nationwide permit and the associated liabilities associated with 
compliance with its terms and conditions, have the transferee sign and date below." 

(Transferee) 

(Date) 

30. CompUance Certification. Each permittee who receives an NWP verification letter 
from the Corps must provide a signed certification documenting completion of the authorized 
activity and any required compensatory mitigation. The success of any required permittee
responsible mitigation, including the achievement of ecological performance standards, will be 
addressed separately by the district engineer. The Corps will provide the permittee the 
certification document with the NWP verification letter. The certification document will 
include: 

(a) A statement that the authorized work was done in accordance with the NWP 
authorization, including any general, regional, or activity-specific conditions; 
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(b) A statement that the implementation of any required compensatory mitigation was 
completed in accordance with the permit conditions. If credits from a mitigation bank or in-lieu 
fee program are used to satisfy the compensatory mitigation requirements, the certification must 
include the documentation required by 33 CFR 332.3(1)(3) to confirm that the permittee secured 
the appropriate number and resource type of credits; and 

(c) The signature of the permittee certifying the completion of the work and mitigation. 

31. Pre-Construction Notification. (a) Timing. Where required by the terms of the NWP, 
the prospective permittee must notify the district engineer by submitting a pre-construction 
notification (PCN) as early as possible. The district engineer must determine if the PCN is 
complete within 30 calendar days of the date of receipt and, if the PCN is determined to be 
incomplete, notify the prospective permittee within that 30 day period to request the additional 
information necessary to make the PCN complete. The request must specify the information 
needed to make the PCN complete. As a general rule, district engineers will request additional 
information necessary to make the PCN complete only once. However, if the prospective 
permittee does not provide all of the requested information, then the district engineer will notify 
the prospective permittee that the PCN is still incomplete and the PCN review process will not 
commence until all of the requested information has been received by the district engineer. The 
prospective permittee shall not begin the activity until either: 

(1) He or she is notified in writing by the district engineer that the activity may proceed 
under the NWP with any special conditions imposed by the district or division engineer; or 

(2) 45 calendar days have passed from the district engineer's receipt of the complete PCN 
and the prospective permittee has not received written notice from the district or division 
engineer. However, if the permittee was required to notify the Corps pursuant to general 
condition 18 that listed species or critical habitat might be affected or in the vicinity of the 
project, or to notify the Corps pursuant to general condition 20 that the activity may have the 
potential to cause effects to historic properties, the permittee cannot begin the activity until 
receiving written notification from the Corps that there is "no effect" on listed species or "no 
potential to cause effects" on historic properties, or that any consultation required under Section 
7 of the Endangered Species Act (see 33 CFR 330.4(f)) and/or Section 106 of the National 
Historic Preservation (see 33 CFR 330.4(g)) has been completed. Also, work cannot begin under 
NWPs 21, 49, or 50 until the permittee has received written approval from the Corps. Ifthe 
proposed activity requires a written waiver to exceed specified limits of an NWP, the permittee 
may not begin the activity until the district engineer issues the waiver. If the district or division 
engineer notifies the permittee in writing that an individual permit is required within 45 calendar 
days of receipt of a complete PCN, the permittee cannot begin the activity until an individual 
permit has been obtained. Subsequently, the permittee's right to proceed under the NWP may be 
modified, suspended, or revoked only in accordance with the procedure set forth in 33 CFR 
330.5(d)(2). 

(b) Contents of Pre-Construction Notification: The PCN must be in writing and include 
the following information: 

(1) Name, address and telephone numbers ofthe prospective permittee; 
(2) Location of the proposed project; 
(3) A description of the proposed project; the project's purpose; direct and indirect 

adverse environmental effects the project would cause, including the anticipated amount of loss 
of water of the United States expected to result from the NWP activity, in acres, linear feet, or 
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other appropriate unit of measure; any other NWP(s), regional general permit(s), or individual 
permit(s) used or intended to be used to authorize any part of the proposed project or any related 
activity. The description should be sufficiently detailed to allow the district engineer to 
determine that the adverse effects of the project will be minimal and to determine the need for 
compensatory mitigation. Sketches should be provided when necessary to show that the activity 
complies with the terms of the NWP. (Sketches usually clarify the project and when provided 
results in a quicker decision. Sketches should contain sufficient detail to provide an illustrative 
description of the proposed activity (e.g., a conceptual plan), but do not need to be detailed 
engineering plans); 

(4) The PCN must include a delineation of wetlands, other special aquatic sites, and other 
waters, such as lakes and ponds, and perennial, intermittent, and ephemeral streams, on the 
project site. Wetland delineations must be prepared in accordance with the current method 
required by the Corps. The permittee may ask the Corps to delineate the special aquatic sites and 
other waters on the project site, but there may be a delay if the Corps does the delineation, 
especially if the project site is large or contains many waters of the United States. Furthermore, 
the 45 day period will not start until the delineation has been submitted to or completed by the 
Corps, as appropriate; 

(5) If the proposed activity will result in the loss of greater than 1110-acre of wetlands and 
a PCN is required, the prospective permittee must submit a statement describing how the 
mitigation requirement will be satisfied, or explaining why the adverse effects are minimal and 
why compensatory mitigation should not be required. As an alternative, the prospective 
permittee may submit a conceptual or detailed mitigation plan. 

(6) If any listed species or designated critical habitat might be affected or is in the vicinity 
of the project, or if the project is located in designated critical habitat, for non-Federal applicants 
the PCN must include the name(s) of those endangered or threatened species that might be 
affected by the proposed work or utilize the designated critical habitat that may be affected by 
the proposed work. Federal applicants must provide documentation demonstrating compliance 
with the Endangered Species Act; and 

(7) For an activity that may affect a historic property listed on, determined to be eligible 
for listing on, or potentially eligible for listing on, the National Register of Historic Places, for 
non-Federal applicants the PCN must state which historic property may be affected by the 
proposed work or include a vicinity map indicating the location of the historic property. Federal 
applicants must provide documentation demonstrating compliance with Section 106 of the 
National Historic Preservation Act. 

(c) Form ofPre-Construction Notification: The standard individual permit application 
form (Form ENG 4345) may be used, but the completed application form must clearly indicate 
that it is a PCN and must include all of the information required in paragraphs (b)(l) through (7) 
of this general condition. A letter containing the required information may also be used. 

(d) Agency Coordination: (1) The district engineer will consider any comments from 
Federal and state agencies concerning the proposed activity's compliance with the terms and 
conditions of the NWPs and the need for mitigation to reduce the project's adverse 
environmental effects to a minimal level. 

(2) For all NWP activities that require pre-construction notification and result in the loss 
of greater than 1/2-acre of waters of the United States, for NWP 21, 29, 39, 40, 42, 43, 44, 50, 
51, and 52 activities that require pre-construction notification and will result in the loss of greater 
than 300 linear feet of intermittent and ephemeral stream bed, and for all NWP 48 activities that 
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require pre-construction notification, the district engineer will immediately provide (e.g., viae
mail, facsimile transmission, overnight mail, or other expeditious manner) a copy of the 
complete PCN to the appropriate Federal or state offices (U.S. FWS, state natural resource or 
water quality agency, EPA, State Historic Preservation Officer (SHPO) or Tribal Historic 
Preservation Office (THPO), and, if appropriate, the NMFS). With the exception ofNWP 37, 
these agencies will have 10 calendar days from the date the material is transmitted to telephone 
or fax the district engineer notice that they intend to provide substantive, site-specific comments. 
The comments must explain why the agency believes the adverse effects will be more than 
minimal. If so contacted by an agency, the district engineer will wait an additional 15 calendar 
days before making a decision on the pre-construction notification. The district engineer will 
fully consider agency comments received within the specified time frame concerning the 
proposed activity's compliance with the terms and conditions of the NWPs, including the need 
for mitigation to ensure the net adverse environmental effects to the aquatic environment of the 
proposed activity are minimal. The district engineer will provide no response to the resource 
agency, except as provided below. The district engineer will indicate in the administrative record 
associated with each pre-construction notification that the resource agencies' concerns were 
considered. For NWP 3 7, the emergency watershed protection and rehabilitation activity may 
proceed immediately in cases where there is an unacceptable hazard to life or a significant loss of 
property or economic hardship will occur. The district engineer will consider any comments 
received to decide whether the NWP 37 authorization should be modified, suspended, or revoked 
in accordance with the procedures at 33 CFR 330.5. 

(3) In cases of where the prospective permittee is not a Federal agency, the district 
engineer will provide a response to NMFS within 30 calendar days of receipt of any Essential 
Fish Habitat conservation recommendations, as required by Section 305(b)(4)(B) of the 
Magnuson-Stevens Fishery Conservation and Management Act. 

(4) Applicants are encouraged to provide the Corps with either electronic files or multiple 
copies of pre-construction notifications to expedite agency coordination. 

D. District Engineer's Decision 

1. In reviewing the PCN for the proposed activity, the district engineer will determine 
whether the activity authorized by the NWP will result in more than minimal individual or 
cumulative adverse environmental effects or may be contrary to the public interest. For a linear 
project, this determination will include an evaluation of the individual crossings to determine 
whether they individually satisfy the terms and conditions ofthe NWP(s), as well as the 
cumulative effects caused by all of the crossings authorized by NWP. If an applicant requests a 
waiver of the 300 linear foot limit on impacts to intermittent or ephemeral streams or of an 
otherwise applicable limit, as provided for in NWPs 13, 21, 29, 36, 39, 40, 42, 43, 44, 50, 51 or 
52, the district engineer will only grant the waiver upon a written determination that the NWP 
activity will result in minimal adverse effects. When making minimal effects determinations the 
district engineer will consider the direct and indirect effects caused by the NWP activity. The 
district engineer will also consider site specific factors, such as the environmental setting in the 
vicinity of the NWP activity, the type of resource that will be affected by the NWP activity, the 
functions provided by the aquatic resources that will be affected by the NWP activity, the degree 
or magnitude to which the aquatic resources perform those functions, the extent that aquatic 
resource functions will be lost as a result of the NWP activity (e.g., partial or complete loss), the 
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duration of the adverse effects (temporary or permanent), the importance of the aquatic resource 
functions to the region (e.g., watershed or ecoregion), and mitigation required by the district 
engineer. If an appropriate functional assessment method is available and practicable to use, that 
assessment method may be used by the district engineer to assist in the minimal adverse effects 
determination. The district engineer may add case-specific special conditions to the NWP 
authorization to address site-specific environmental concerns. 

2. If the proposed activity requires a PCN and will result in a loss of greater than 1 I 10-
acre of wetlands, the prospective permittee should submit a mitigation proposal with the PCN. 
Applicants may also propose compensatory mitigation for projects with smaller impacts. The 
district engineer will consider any proposed compensatory mitigation the applicant has included 
in the proposal in determining whether the net adverse environmental effects to the aquatic 
environment of the proposed activity are minimal. The compensatory mitigation proposal may be 
either conceptual or detailed. If the district engineer determines that the activity complies with 
the terms and conditions of the NWP and that the adverse effects on the aquatic environment are 
minimal, after considering mitigation, the district engineer will notify the permittee and include 
any activity-specific conditions in the NWP verification the district engineer deems necessary. 
Conditions for compensatory mitigation requirements must comply with the appropriate 
provisions at 33 CFR 332.3(k). The district engineer must approve the final mitigation plan 
before the permittee commences work in waters of the United States, unless the district engineer 
determines that prior approval of the final mitigation plan is not practicable or not necessary to 
ensure timely completion of the required compensatory mitigation. If the prospective permittee 
elects to submit a compensatory mitigation plan with the PCN, the district engineer will 
expeditiously review the proposed compensatory mitigation plan. The district engineer must 
review the proposed compensatory mitigation plan within 45 calendar days of receiving a 
complete PCN and determine whether the proposed mitigation would ensure no more than 
minimal adverse effects on the aquatic environment. If the net adverse effects of the project on 
the aquatic environment (after consideration of the compensatory mitigation proposal) are 
determined by the district engineer to be minimal, the district engineer will provide a timely 
written response to the applicant. The response will state that the project can proceed under the 
terms and conditions of the NWP, including any activity-specific conditions added to the NWP 
authorization by the district engineer. 

3. If the district engineer determines that the adverse effects of the proposed work are 
more than minimal, then the district engineer will notify the applicant either: (a) That the project 
does not qualify for authorization under the NWP and instruct the applicant on the procedures to 
seek authorization under an individual permit; (b) that the project is authorized under the NWP 
subject to the applicant's submission of a mitigation plan that would reduce the adverse effects 
on the aquatic environment to the minimal level; or (c) that the project is authorized under the 
NWP with specific modifications or conditions. Where the district engineer determines that 
mitigation is required to ensure no more than minimal adverse effects occur to the aquatic 
environment, the activity will be authorized within the 45-day PCN period, with activity-specific 
conditions that state the mitigation requirements. The authorization will include the necessary 
conceptual or detailed mitigation or a requirement that the applicant submit a mitigation plan that 
would reduce the adverse effects on the aquatic environment to the minimal level. When 
mitigation is required, no work in waters of the United States may occur until the district 

12 

AP-G18 

ati d 
m k 

nd 
u u 

a 



engineer has approved a specific mitigation plan or has determined that prior approval of a final 
mitigation plan is not practicable or not necessary to ensure timely completion of the required 
compensatory mitigation. 
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STATE OF MISSOURI 
CLEAN WATER ACT SECTION 401 WATER QUALITY CERTIFICATION 

2012 GENERAL AND SPECIFIC CONDITIONS 
NWP 14- LINEAR TRANSPORTATION PROJECTS 

These conditions ensure that activities carried out under Nationwide Permits (NWPs) do not violate the Water Quality Standards of the 
State of Missouri resulting in permanent damage to habitat, increased turbidity, reduced bank and channel stability, and/or impacts to the 
biological and chemical integrity of the waters. These conditions are in addition to, not a replacement for, those conditions included by the 
federal authorities. Proposed projects authorized by the NWPs listed above that cannot be conducted within the conditions listed below 
must apply for individual Clean Water Act Section 401 Water Quality Certification (certification). 

Applications for certification should be sent to the Missouri Department of Natural Resources, Water Protection Program, P.O. Box 176, 
Jefferson City, MO 65102-0176, or electronically to wpsc401cert@dnr.mo.gov. A complete application consists of the application submitted 
to the U.S. Army Corps of Engineers (Corps) as well as additional information necessary for a complete review of the project. This may 
include but is not limited to topographical maps, locational maps, engineering plans, project diagrams and where applicable mitigation plans 
(10 CSR 20-6.060(5)). 

An issued certification becomes part of the 404 Permit and; therefore, expires with the 404 Permit unless explicitly stated in the certification. 
Not all permit modifications require the certification to be modified and/or reissued. An example would be when a permit expiration date is 
extended or the permit is reissued and there are no changes to the original project, the certification may remain valid for that project. 

The Department encourages. but does not require, the permittee to consider environmentally-friendly design techniques to include 
stormwater management strategies that maintain or restore the original site hydrology through infillration, evaporation or reuse of 
stormwater. Designs might include creating vegetated swales or rain gardens, or using porous pavement. More information can be 
found at these websites: hltp:J/www.epa.gov/owow/NPS/Iid/ and www.lld-stormwater.neUiid techniques.htm. 

GENERAL CONDITIONS for ALL NWPs 

1. NWPs shall not allow the filling of jurisdictional springs. 

2. Acquisition of a NWP(s) and the attendant certification(s) shall not be construed or interpreted to imply the requirements for other 
permits are replaced or superseded, including Clean Waler Act Section 402 National Pollutant Discharge Elimination System 
(NPDES) Permits for land disturbance or return water from material deposition. Permits or any other requirements shall remain in 
effect. Applicants with questions are encouraged to contact the Missouri Department of Natural Resources' Regional Office in the 
project area. A regional office map with contact information can be located at www.dnr.mo.gov/reqions/regions.hlm. 

3. Care shall be taken to keep machinery out of the waterway as much as possible. Fuel, oil and other petroleum products, 
equipment, construction materials and any solid waste shall not be stored below the ordinary high water mark at any time or in the 
adjacent floodway beyond normal working hours. All precautions shall be taken to avoid the release of wastes or fuel to streams 
and other adjacent waters as a result of this operation. 

4. Petroleum products spilled into any water or on the banks where the material may enter waters of the state shall be immediately 
cleaned up and disposed of properly. Any such spills of petroleum shall be reported as soon as possible, but no later than 24 hours 
after discovery to the Missouri Department of Natural Resources' Environmental Emergency Response number at (573) 634-2436. 

5. Only clean, nonpolluting fill shall be used. The following materials are not suitable for bank stabilization and shall not be used due to 
their potential to cause violations of the general criteria of the Water Quality Standards (10 CSR 20-7.031 (3)(A)-(H)): 
a. Earthen fill, gravel, broken concrete where the material does not meet the specifications stated in the Missouri NWP Regional 

Conditions (htlp:/lwww.nwk.usace.army.miUregula!ory/NWP 2012/nwp.htm) and fragmented asphalt, since these materials are 
usually not substantial enough to withstand erosive flows; · 

b. Concrete with exposed rebar; 
c. Tires, vehicles or vehicle bodies, construction or demolition debris are solid waste and are excluded from placement in the 

waters of the state; 
d. Liquid concrete, including grouted riprap, if not placed as part of an engineered structure; and 
e. Any material containing chemical pollutants (including but not limited to creosote or pentachlorophenol). 

6. Clearing of vegetation/trees shall be the minimum necessary to accomplish the activity. A vegetated corridor shall be maintained from 
the high bank on either side of the jurisdictional channel to protect water quality and to provide for long-term stability of the stream 
channel, unless physical barriers prevent such a corridor. For purposes of this NWP, lack of ownership or control of any portion of this 
corridor may be considered a legitimate and discretionary cause to waive this requirement on that portion. 
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7. This certification is not valid for any Section 404 Permit issued on a water that is: 
a. Listed as impaired by inorganic sediment, aquatic habitat alteration or unknown impairment as listed in the most current Water 

Quality Report (Section 305(b) Report). For convenience a table of these impaired waters is provided at the following website: 
\WIW.nwk.usace.army.mllfrequlatory/NWP 2012/MO/MOWQC Con7 pdf; 

b. Located in or occur within two miles upstream of a designated outstanding state or national resource water; or 
c. Located in a designated metropolitan no-discharge stream. 

The most current Water Quality Report can be found at hltp:/fiWIW.dnr.mo.qov/envMpp/watergual ty/305b/. A listing of Outstanding 
National and State Resource Waters and Metropolitan 
No-Discharge Streams can be found in 10 CSR 20-7.031, Tables D, E and For at 
htlp://www.sos.mo.gov/adrules/csrfcurrenU1 Ocsr/1 Oc20-7 .pd f. 

The Department's geospatial data is available upon request, and all published data is available on the Missouri Spatial Data 
Information Services website at hltp:/fmsdis.missouri.edu/. 

Additional information to identify the project location may be obtained from the program at (573) 751-1300. 

8. Streambed gradient shall not be permanently altered during project construction. 

9. NWPs issued by the Corps for which the 300 linear foot threshold for stream impacts is waived by the district engineer shall require 
individual certification by the state. This is applicable to all NWPs where the permit has a 300 linear foot threshold including NWPs 
21, 29, 39, 40, 42, 43, 44, 50, 51 and 52. 

10. No project under a NWP shall accelerate bed or bank erosion. 

11 . Representatives from the f;)epartment shall be allowed on the project property to Inspect the authorized activity at any lime deemed 
necessaty to ensure compliance with permit conditions. 

12. You must submit a copy of the signed "Compliance Certification" referenced in NWP General Condition No. 30 as proof of project 
completion when the original is submitted to the Corps. This document is to be sent to the Missouri Department of Natural 
Resources, Water Protection Program, P.O. Box 176, Jefferson City, MO 65102-0176 or electronically to wpsc401cert@dnr.mo.gov. 

13. After avoidance and minimization for the project, unavoidable stream impacts shall be mitigated appropriately. Mitigation for loss of 
aquatic resources shall be in conformance with the currenlly approved "Missouri Stream Mitigation Method" and the "State of 
Missouri Wetland Assessment. Method" as well as other mitigation guidance located on-line at 
hltp:/Jwww.nwk.usace.army.mil/regulatorv/ComPMitlcompmit.htm. 

14. Best Management Practices shall be used during all phases of the project to limit the amount of discharge of water contaminants to 
waters of the state. The project shall not involve more than normal stormwater or incidental loading of sediment caused by 
construction disturbances. 

15. Pursuant to Chapter 644.038, RSMo, the Department certifies all NWPs for impacts in all waters of the state without the above
stated or any other conditions for the construction of highways and bridges approved by the Missouri Highway and Transportation 
Commission. The Memorandum of Understanding of 2009 and any subsequent modifications between the two agencies outline the 
requirements by which the Missouri Department of Transportation will design and construct projects in order to protect the water 
quality of waters of the state. 

SPECIFIC CONDITIONS for NWP 14- Linear Transportation Projects 

1. The permittee must propose and employ measures to mitigate the removal of impounded gravel in the unstable area upstream of 
the low water crossing to prevent it from being transported downstream and/or constructing a notched weir to slow the release of 
impounded gravel from upstream of the low water crossing. 

2. Where this NWP is used to authorize bridge and culvert structures, stream channel work is limited to a maximum of 100 feet 
upstream and a maximum of 100 feet downstream of the bridge or culvert. For purposes of this condition, a channel modification is 
any activity that alters the width, depth, length and/or sinuosity of a waterway. 
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COMPLIANCE CERTIFICATION 

General condition 30 of this Nationwide Permit requires that you submit a signed certification 
regarding the completed work and any required mitigation. This certification page satisfies this 
condition if it is provided to the Kansas City District at the address shown at the bottom of this page 
upon completion of the project. 

APPLICATION NUMBER: NWK-2013-1254 

APPLICANT: Jackson County Missouri Public Works, 303 West Walnut Street 
Independence, Missouri 64050 

PROJECT LOCATION: Unnamed tributary to Sni-A-Bar Creek in Section 8, Township 47 
North, Range 29 West, in Jackson County, Missouri. 

a. I certify that the authorized work was done in accordance with the Corps authorization, 
including any general or specific conditions. 

b. I certify that any required mitigation was completed in accordance with the permit conditions. 

c. Your signature below, as permittee, indicates that you have completed the authorized project as 
certified in paragraphs a and b above. 

(PERMITTEE) (DATE) 

Return this certification to: 

U.S. Army Corps of Engineers 
ATTN: CENWK-OD-R 
601 East lih Street, Suite 402 
Kansas City, MO 64106-2824 
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;ur;;J lnjorrn11tion 
~To Build On 

Engineering • Consulting • Testing 

May 30, 2013 

Jackson County Public Works 
303 W. Walnut 
Independence, Missouri 64050 
Phone: 816-881-4429 

Attn: Mr. Chris Jenkins 

Hunt Road Bridge Replacement 
County Project # 3160 
County Bid# PW-08-2018 

Re: Geotechnical Engineering Services Report 
Culvert Bridge Project 
Hunt Road, Just North of Zumalt road 
Lone Jack, Missouri 
PSI Project Number 338-752 

Dear Mr. Jenkins: 

Thank you for choosing Professional Service Industries, Inc. (PSI) as your consultant for Culvert 
Bridge project in Lone Jack, Missouri. Per your authorization, PSI has completed a geotechnical 
engineering study for the referenced project. The results of the study are discussed in the 
accompanying report, three copies of which are enclosed. 

Should there be questions pertaining to this report, please contact our office at (913) 310-1600. PSI 
would be pleased to continue providing geotechnical services throughout the implementation of the 
project, and we look forward to working with you and your organization on this and future projects. 

Respectfully submitted, 
PROFESSIONAL SERVICE INDUSTRIES, INC. 

'"~~ 6 .:: ""'""' .-·--
~-·· -·· . ~ 

Scott Brown, P.E. 
Department Manager 
Geotechnical Services 

Distribution: (3 hard copies, 1 copy via email) 

Kelly E. Rotert, P.E., DBIA 
Vice President 

Professional Service Industries, Inc. • 1211 W. Cambridge Circle Drive • Kansas City, Kansas 66103 • 913/310-1600 • Fax 913/310-1601 
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Geotechnical Services Report 

Culvert Bridge Replacement 

Hunt Road, Just North of Zumalt Road 

Lone Jack, Misssuri 

PSI Report Number: 338-752 
May 30, 2013 
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GEOTECHNICAL ENGINEERING 
SERVICES REPORT 

for the 

CULVERT BRIDGE REPLACEMENT 
HUNT ROAD, JUST NORTH OF ZUMALT ROAD 

LONE JACK, MISSOURI 

Prepared for 

JACKSON COUNTY PUBLIC WORKS 
303 W. WALNUT 

INDEPENDENCE, MISSOURI 64050 

Prepared by 

Professional Service Industries, Inc. 
1211 W Cambridge Circle Drive 

Kansas City, Kansas 66103 
Telephone (913) 310-1600 

PSI PROJECT NUMBER 338-752 

May 30,2013 
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Hunt Road Bridge 
Replacement 
County Project # 3160 
County Bid# PW-08-2018 

fi:i•JirifOtmation 
~ • .To Build On 

.,.,.., • Con8ulflntl• ...,. 
/2/J W. Cambridge Cirelli Dri11e • Ka11sos City, KS 66103 

Pho11e 9/3i3/0-/600 • Fax 9/31]10-1601 

Scott Brown, P .E. 
Department Manager 
Geotechnical Services 
Missouri License t 2012005379 
Expires 12/31/2014 

iewed by: 
Nicholas Roth, P.E. 
Principal Consultant 

The above Professional Engineering Seal and signature is an elec~or~c 
reproduction of the original seal ana signature An original hard cop, 
was sent to the client listed on this document This electronic 
reproduction shall not be construed as an anginal or cert1fied document 
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Hunt Road Bridge 
-----------------------;Replacement 

PROJECT INFORMATION 
County Project # 3160 
County Bid# PW-08-2018 

Project Authorization 

The following table summarizes, in chronological order, the Project Authorization History for the 
services performed and represented in this report by Professional Service Industries, Inc. (PSI) . 

PROJECT TITLE: CULVERT BIRDGE REPLACMENT-LONE JACK, MO 

Document and 
Date Requested/Provided By Reference Number 

Request for Proposal 4/4/13 Mr. Chris Jenkins of Jackson County Public Works 

PSI Proposal Number: 
4/18/13 Scott Brown and Kelly Rotert of PSI 

33892730R 

Notice to Proceed 4/22/13 Mr. Chris Jenkins of Jackson County Public Works 

Project Description 

PSI understands that the project includes reconstruction of an existing single span concrete 
culvert bridge along Hunt Road in Lone Jack, Missouri that crosses over Sni-A-Bar Creek. This 
investigation was completed to explore the subsurface soil and possible rock conditions in the 
area of the existing bridge. PSI's scope of services also included providing engineering 
recommendation for the allowable bearing capacity of the existing soil/rock conditions. 

The following table lists the material and information provided for this project: 

DESCRIPTION OF MATERIAL PROVIDER/SOURCE DATED 

Site Plan Jackson County Public undated 
Works/Unknown 

The geotechnical recommendations presented in this report are based on the available project 
information and the subsurface materials described in this report. If the noted information is incorrect, 
please inform PSI in writing so that we may amend the recommendations presented in this report if 
appropriate and if desired by the client. PSI will not be responsible for the implementation of its 
recommendations when it is not notified of changes in the project. 

Purpose and Scope of Services 

The purpose of this study was to explore the subsurface conditions within the site to evaluate and 
provide recommendations for site preparation, grading and design of the potential foundation systems for 
the proposed construction. PSI's contracted scope of services included drilling 2 soil test borings at the 
site to depths of about 15 feet below the ground surface, select laboratory testing, and preparation of this 
geotechnical report. This report briefly outlines the testing procedures, presents available project 
information, describes the site and subsurface conditions, and presents recommendations regarding the 
following: 

• Grading procedures for site development. 
• Foundation types, depths and allowable bearing capacities. 
• Seismic parameters for use in design. 

Jackson County Public Works 
Proposed Culvert Bridge Replacement 
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• Comments regarding geotechnical factors that will impact construction and performance of the 
proposed construction. 

The scope of services did not include an environmental assessment for determining the presence or 
absence of wetlands, or hazardous or toxic materials in the soil, bedrock, surface water, groundwater, or 
air on, below, or around this site. Any statements in this report or on the boring logs regarding odors, 
colors, and unusual or suspicious items or conditions are strictly for informational purposes. [**Prior to 
further development of this site, an environmental assessment is advisable. **] PSI's scope also did not 
provide any service to investigate or detect the presence of moisture, mold or other biological 
contaminants in or around any structure, or any service that was designed or intended to prevent or 
lower the risk of the occurrence or the amplification of the same. Client should be aware that mold is 
ubiquitous to the environment with mold amplification occurring when building materials are impacted by 
moisture. 

Drilling, Field and Lab Testing Procedures 

Drilling and Sampling Procedures 

The soil borings were performed with a truck-mounted rotary head drill rig. Borings were advanced using 
3%-inch inside diameter hollow-stem augers. Representative samples were obtained employing split
spoon and thin-wall tube sampling procedures in general accordance with ASTM procedures. 

Field Tests and Measurements 

Penetration Tests and Split-Ba"el Sampling of Soils 

During the sampling procedure, Standard Penetration Tests (SPT) were performed at regular intervals 
(2Y2""foot intervals to 10 feet and 5-foot intervals thereafter) to obtain the standard penetration value (N) of 
the soil. The results of the standard penetration test indicate the relative density and comparative 
consistency of the soils, and thereby provide a basis for estimating the relative strength and 
compressibility of the soil profile components. The split-barrel sampler provides a soil sample for 
identification purposes and for laboratory tests appropriate for soil obtained from a sampler that may 
produce large shear strain while obtaining the sample. 

Thin-Walled (Shelby) Tube Geotechnical Sampling of Soils 

Thin-walled tube samples are utilized to obtain a relatively undisturbed specimen suitable for laboratory 
tests of structural properties or other tests that might be influenced by soil properties. A relatively 
undisturbed sample is obtained by pressing a thin-walled metal tube (typically an outside diameter 3 
inches) into the in-situ soil, removing the soil-filled tube, and sealing the ends to reduce the soil 
disturbance or moisture loss. These samples may be utilized in the laboratory to obtain the following 
information or perform the following tests: Unconfined Compressive Strength (qu), Laboratory 
Determination of Water Content, Wet and Dry Density, Percent Saturation, and Atterberg Limits 

Water Level Measurements 

Water level observations were attempted during and upon completion of the drilling operation using a 
100-foot tape measure. The depths of observed water levels in the boreholes are noted on the boring 
logs presented in the appendix of this report. In the borings where water was unable to be observed 
during the field activities, in relatively impervious soils, the accurate determination of the groundwater 
elevation may not be possible even after several days of observation. Seasonal variations, temperature 
and recent rainfall conditions may influence the levels of the groundwater table and volumes of water will 
depend on the permeability of the soils. 

Jackson County Public Works 
Proposed Culvert Bridge Replacement 
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The elevations at the ground surface of the borings were provided to PSI on the staked location laid out 
by representatives of Jackson County Public Works. These elevations are indicated on the attached 
boring logs that are located in the appendix of this report. 

' 

Laboratory Testing Program 

In addition to the field investigation, a supplemental laboratory-testing program was conducted to 
determine additional engineering characteristics of the foundation materials necessary in analyzing the 
behavior of the soils as it relates to the construction of the proposed structures. The laboratory testing 
program is as follows: 

Laboratory Determination of Water (Moisture) Content of Soil by Mass 

The water content is a significant index property used in establishing a correlation between soil behavior 
and its index properties. The water content is used in expressing the phase relationship of air, water, 
and solids in a given volume of material. In fine grained cohesive soils, the behavior of a given soil type 
often depends on its water content. The water content of a soil along with its liquid and plastic limits as 
determined by Atterberg Limit testing, is used to express its relative consistency or liquidity index. 

Atterberg Limits 

The Atterberg Limits are defined by the liquid limit (LL) and plastic limit (PL) states of a given soil. These 
limits are used to determine the moisture content limits where the soil characteristics changes from 
behaving more like a fluid on the liquid limit end to where the soil behaves more like individual soil 
particles on the plastic limit end. The liquid limit is often used to indicate if a soil is a low or high plasticity 
soil. The plasticity index (PI) is difference between the liquid limit and the plastic limit. The plasticity 
index is used in conjunction with the liquid limit to assess if the material will behave like a silt or clay. The 
material can also be classified as an organic material by comparing the liquid limit of the natural material 
to the liquid limit of the sample after being oven-dried. 

SITE AND SUBSURFACE CONDITIONS 

Site Location and Description 

The existing culvert bridge crossing is located along Hunt Road, about 300 feet north of Zumalt Road in 
Lone Jack, Missouri. The site latitude and longitude are approximately 38.9052° and -94.1429°, 
respectively. The following image is of the site conditions at the time of drilling: 

Jackson County Public Works 
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The site subsurface conditions were explored with two soil test borings to depths of about 15 to 19 feet 
below the existing grade. Jackson County Public Works personnel staked the borings prior to PSI 's 
mobilization to the site. The surface elevations at the borings were also provided to PSI by Jackson 
County Public Works. 

The soils encountered at the borings beneath the pavement material primarily included fine-grained 
soils that extended to depths about 1 % to 14 feet below the existing grade. These soils were 
underlain by clay shale and weathered shale to the terminal depths of the borings. Based on results 
of Atterberg limits and visual classification, the clay soils were classified as low plasticity silty clay 
(CL) and high plasticity clay (CH) in accordance with the Unified Soil Classification System (USGS). 

The following table briefly summarizes the range of results from the field and laboratory testing programs. 
Please refer to the attached boring logs and laboratory data sheets for more specific information: 

CULVERT BRIDGE RANGE OF PROPERTY VALUES 
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SOIL STRATA TYPE <(t- C/)Q.. ::2 ::>c..>O ....1 a: 
Low Plastcity Clay 1-6 8-28 18-22 - - 48 19 
High Plasticty Clay 8 4-5 17-27 - - - -
Clay Shale 6 68-100 11-13 - - - -
Weathered Shale to Shale 5-8 34-SRR 10-20 - - - -

*ssR-Split Spoon Refusal 

Auger refusal materials were not encountered within the borings. Refusal is a designation applied to 
materials that cannot be further penetrated by the power auger with ordinary effort and is normally 
indicative of a very hard or very dense material, such as boulders or grave/lenses or the upper surface of 
bedrock. 

Split spoon refusal materials were encountered with the borings. Split spoon refusal materials are 
defined as materials that cannot be penetrated with a standard split spoon using ordinary effort (greater 
than 50 blows per 6 inches). 

The above subsurface description is of a generalized nature to highlight the major subsurface 
stratification features and material characteristics. The boring logs included in the Appendix should be 
reviewed for specific information at individual boring locations. These records include soil/rock 
descriptions, stratifications, penetration resistances, and locations of the samples and laboratory test 
data. The stratifications shown on the boring logs represent the conditions only at the actual boring 
locations. Variations may occur and should be expected between boring locations. The stratifications 
represent the approximate boundary between subsurface materials and the actual transition may be 
gradual. Water level information obtained during field operations is also shown on these boring logs. 
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The samples that were not altered by laboratory testing will be retained for sixty (60) days from the date 
of this report and then will be discarded. 

Water Level Measurements 

Free water was observed in the boring B-2 and was measured at depth of 12 feet while drilling. 
Additionally, discontinuous zones of perched water may exist within the overburden materials and/or at 
the contact with bedrock. The water level measurements presented in this report are the levels that were 
measured at the time of PSI's field activities. 

GEOTECHNICAL EVALUATION 

Geotechnical Discussion 

There are 2 primary geotechnical characteristics at this site, which will affect the selection and 
performance of the foundations for this structure. The following summarizes those concerns: 

1) The presence of shallow groundwater was observed during drilling operations. It is anticipated 
that water will be encountered at shallow depths, construction of a coffer dam on both ends and 
pumping from sumps or the use of perimeter trenches to collect water from within the excavations 
and discharge the water away from the work area should be used. 

2) The presence of soft clay soils observed in the borehole ranging from 4 to 20 feet below existing 
grade in boring B-2. The existing soft clayey soils combined with the high water table in the area 
of the culvert will make it difficult to establish the foundation for the new culvert. 

GEOTECHNICAL RECOMMENDATIONS 

The following geotechnical related recommendations have been developed on the basis of the 
subsurface conditions encountered and PSI's understanding of the proposed development. Should 
changes in the project criteria occur, a review must be made by PSI to determine if modifications to our 
recommendations will be required. 

Site Preparation 

PSI recommends that organic topsoil, frozen soil, construction debris or other unsuitable material in 
the construction area be stripped from the site. In addition PSI recommends that a minimum of 3 feet 
of the very soft clay soil be removed below the proposed bearing elevation of the new culvert and 
replaced with engineered coarse aggregate fill. The coarse aggregate should consist of clean, 
crushed stone or gravel between Y4 and 3 inches in size. The coarse aggregate should be spread in 
a maximum of 6-inch layers and driven into the existing clay soil and consolidated with vibratory 
compaction equipment until it is "locked" in place. The foundation bearing surface should then be 
proof compacted with a hydraulic vibratory compactor plate that exerts at least 16,000 pounds of 
impulse force at 2,100 cycles per minute on a plate no larger than 29 inches by 32 inches. If the 
ground becomes unstable or compresses more than 1 inch, additional coarse aggregate should be 
placed until the subgrade passes the proof compaction or a thickness of 2 times the minimum base 
width of the foundation below the foundation is replaced with documented structural fill. Stripping 
operations should extend a minimum of the base of the proposed culvert beyond the edges of the 
culvert walls. 

It should be noted that the existing culvert bridge support structure is partially submerged . Therefore, 
some excavation upstream and downstream will be required. PSI recommends that the excavation 
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of the culvert be performed in a balanced manner with equal portions be removed in thin lifts from 
each side. The existing culvert is providing lateral support to the soils on either side of the culvert 
and these soils will need to be cut back on at least a 1 'Y:z (horizontal) to 1 (vertical) slope above the 
water line and at least 2 (horizontal) to 1 (vertical) below the water table to maintain the integrity of 
the roadway and roadway embankments not at period of flooding. These slopes can be steepened 
with the use of driven sheet piling. Recommendations on sheet piling retention systems are outside 
the scope of this report and would require more information on the replacement structure. PSI 
recommends that stripping operations be monitored by a representative of the geotechnical engineer 
at the time of construction. After stripping and excavating to the proposed subgrade level, as 
required, the culvert areas should be prepared to receive the new culvert structure. 

Once the subgrade has been adequately stabilized, placement of new structural fill to establish 
construction grades may begin. The first layer of fill material should be placed in a relatively uniform 
horizontal lift and adequately keyed into the subgrade soils. Granular soils with < 5% fines should be 
used below the waterline. Once the backfill is above the waterline, the fill materials should have a 
Standard Proctor maximum dry density greater than 100 pcf, be free of organic or other deleterious 
materials, have a maximum particle size of 3 inches, and have a liquid limit less than 45 and plasticity 
index less than 25. Soils classified as CL, ML, SM, SC-SM, and SW will generally be suitable for use 
as structural fill. Soils classified as OL, OH, MH, CH and PT should be considered unsuitable. 

The fill placed should be tested and documented by a geotechnical technician and directed by a 
geotechnical engineer to evaluate the placement of fill material. It should be noted that the geotechnical 
engineer of record can only certify the testing that is performed and the work observed by that engineer 
or staff in direct report to that engineer. 

Structural fill should be placed in balanced lifts on each side of the structure walls maximum lifts of 6 
inches of loose material and should include areas below and adjacent to the replacement culvert as 
well as areas to a distance of at least 10 feet outside the culvert perimeters. Each lift of compacted, 
engineered fill above the water should be tested and documented by a representative of the 
geotechnical engineer prior to placement of subsequent lifts. If a fine-grained silt or clay soil is used 
for fill above the water line, close moisture content control will be essential to achieve the 
recommended degree of compaction. If water must be added, it should be uniformly applied and 
thoroughly mixed into the soil by disking or scarifying. Newly-placed, structural fill shall be evaluated 
in accordance with the following table: 

MATERIAL TESTED 
PROCTOR MIN% DRY 

TYPE DENSITY 

Structural Lean Clay Fill* Standard 95% 
(Cohesive) 

Structural Fat Clay Fill* Standard 95% 
(Cohesive) 

Structural Fill (Granular)* Standard 95% 

0 0 

*Structural F1ll IS defined as fill beneath or supporting any Improvements on s1te 
*1 Minimum 3 per lift . 
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The test frequency for the laboratory reference should be one laboratory :Jroctor or Relative Density 
test for every 25 field density tests for each material used on the site. If the borrow or source of fill 
material changes, a new reference moisture/density test should be performed. 

Tested fill materials that do not achieve either the required dry density or moisture content range shall be 
recorded, the location noted, and reported to the Contractor and Owner. A re-test of that area should be 
performed after the Contractor performs remedial measures. 

Culvert Recommendations 

PSI understands that a reinforced concrete four sided wing wall culvert consisting of precast concrete 
is being considered for this project. This box type concrete structures, is typically manufactured to 
sustain the "positive" projection type loads that the cut and cover processes will likely place on these 
types of structures. 

The backfill for the culvert should be placed in equal lifts on each side of the culvert for the full length 
of the tunnel. 

The culvert orientation in this project will have a load differential inherent to the geometry of the 
crossing. There will be less load along the centerline of the culvert than along the outside edge of 
the tunnel. Therefore, there will a tendency for differential settlement along the culvert alignment 

As discussed previously, PSI recommends that the base of the four side precast box concrete culvert 
be placed on a prepared granular base material that is at least three (3) feet thick that has been 
placed as recommend in the "Site Preparation" section of this report. A bearing on these soils can be 
designed for a maximum net allowable soil bearing pressure of 4000 psf if prepared as 
recommended and documented. 

PSI recommends that soils at culvert base design elevation be observed, documented, and tested as 
possible by a representative of PSI prior to concrete placement to evaluate the suitability and uniformity 
of the bearing soils for support of the design foundation loads. The remedial procedures described in the 
following paragraph can be used to provide suitable foundation support where unsuitable material such 
as soft or loose soils, existing fill, or organic soils are encountered 

Overexcavation and Backfill Procedure 

There are two options for the placement of this culvert. Cofferdams could be constructed upstream and 
downstream of the existing structure. Dewatering systems could be designed and be installed to lower 
the water table in the vicinity of the existing culvert. Then the wing walls of the existing culvert could be 
removed and the new culvert installed in a dry condition. PSI believes this option will be very costly and 
may not be allowed because a cofferdam will block the drainage from an upstream culvert that passes 
under a railroad track. If it is desired to perform this work in a dry condition, PSI recommends that 
requirements for blocking upstream drainage be performed. It may be necessary to pump or re-route the 
culvert to provide some level of drainage during construction. Alternatively, PSI believes the replacement 
may be performed in a wet condition. A siltation berm on the downstream side may be required if the 
removal and replacement construction is performed in a wet condition. In this procedure, soils above the 
waterline would be removal providing a 1 "!!:! (horizontal) to 1 (vertical) slope above the waterline and 2 
(horizontal) to 1 (vertical) slope below the waterline. The soils below the waterline would be removed to 
a depth of at least one (1) foot below the bottom of the replacement culvert. A flat area should be 
prepared to receive the new culvert that is as wide as the culvert and have five (5) feet on either side of 
the culvert. The base soils should then be prepared with base rock described in this report. The base 
rock should be tamped or compacted into the sub-grade with a compaction driver attached to an 
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excavator, or comparable equipment. The compaction driver should be capable of exerting an impulse 
force of 16,000 pounds on a plate of 29 x 32 inches. Once the base rock been compacted to a relatively 
unyielding state, the grade can be brought up to the bottom of culvert grade using crushed granular fill 
with <5% fines and compacted in horizontal lifts less than 12 inches with the compactor driver. When the 
grade for the box culvert is established the box culvert can be installed. The backfill on the sides should 
be performed in similar manner, but at balanced elevations on both sides to evenly distribute the stress. 
Once the backfill is achieved above the waterline the compaction placement should be as defined earlier 
in the report. There may be entrance structure requirements apron requirement for the culvert that 
preclude this method. In that case a dry system will be necessary. The slopes for the excavations may 
be reduced with the use of sheet piling. The sheet piling available and the installation techniques for the 
box culvert will determine the geometry of the sheeting system. PSI can provide assistance in the 
development of a sheet pile retention system as an extension to the scope of this project. 

Based on the known subsurface conditions, laboratory testing, and past experience, PSI anticipates that 
properly designed and constructed footings supported on the recommended, inspected and approved 
natural soils, or properly compacted structural fill should experience maximum total and differential 
settlements between adjacent columns of less than 1 inch and % inches, respectively. 

Earthquake and Seismic Design Consideration 

The 2009 International Building Code requires a site class for the calculation of earthquake design 
forces. This class is a function of soil type (i.e., depth of soil and strata types). Based on the depth to 
rock and the estimated shear strength of the soil at the boring locations, Site Class "C" is recommended. 
The USGS-NEHRP probabilistic ground motion values near latitude 38.9052° and longitude -94.1429° 
are as follows: 

..... ') 

Period 
2% Probability of Site Site 

(Seconds) 
Event in 50 years Coefficient Coefficient 

(%g), Fa Fv 
PGA 5.5 -- -

0.2 (Ss) ,I 12.9 1.2 -
1.0 (S1) (._"\ 6.6 - 1.7 

The Site Coefficients, Fa and Fv were interpolated from IBC 2009 Tables 1613.5.3(1) and 1613.5.3(2) as 
a function of the site classifications and the mapped spectral response acceleration at the short (Ss) and 
1 second (S1) periods. 

CONSTRUCTION CONSIDERATIONS 

PSI should be retained to provide observation and testing of construction activities involved in the 
foundation, earthwork, and related activities of this project. PSI cannot accept responsibility for 
conditions that deviate from those described in this report, nor for the performance of the foundation 
system if not engaged to also provide construction observation and testing for this project. 

Excavations 

In Federal Register, Volume 54, Number 209 (October 1989), the United States Department of Labor, 
Occupational Safety and Health Administration (OSHA) amended its "Construction Standards for 
Excavations, 29 CFR, part 1926, Subpart P". This document was issued to better enhance the safety of 
workers entering trenches or excavations. It is mandated by this federal regulation that excavations, 
whether they be utility trenches, basement excavation or footing excavations, be constructed in 
accordance with the new OSHA guidelines. It is PSI's understanding that these regulations are being 
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strictly enforced and if they are not closely followed , the owner and the contractor could be liable for 
substantial penalties. 

The contractor is solely responsible for designing and constructing stable, temporary excavations and 
should shore, slope, or bench the sides of the excavations as required to maintain stability of both the 
excavation sides and bottom. The contractor's "responsible person", as defined in 29 CFR Part 1926, 
should evaluate the soil exposed in the excavations as part of the contractor's safety procedures. In no 
case should slope height, slope inclination, or excavation depth, including utility trench excavation depth, 
exceed those specified in local, state, and federal safety regulations. 

PSI is providing this information solely as a service to our client. PSI does not assume responsibility for 
construction site safety or the contractor's or other parties' compliance with local, state, and federal safety 
or other regulations. 

GEOTECHNICAL RISK 

The concept of risk is an important aspect of the geotechnical evaluation. The primary reason for this is 
that the analytical methods used to develop geotechnical recommendations do not comprise an exact 
science. The analytical tools which geotechnical engineers use are generally empirical and must be 
used in conjunction with engineering judgment and experience. Therefore, the solutions and 
recommendations presented in the geotechnical evaluation should not be considered risk-free and, more 
importantly, are not a guarantee that the interaction between the soils and the proposed structure will 
perform as planned. The engineering recommendations presented in the preceding section constitutes 
PSI's professional estimate of those measures that are necessary for the proposed structure to perform 
according to the proposed design based on the information generated and referenced during this 
evaluation, and PSI's experience in working with these conditions. 

REPORT LIMITATIONS 

The recommendations submitted are based on the available subsurface information obtained by PSI and 
design details furnished by Jackson County Public Works. If there are revisions to the plans for this 
project or if deviations from the subsurface conditions noted in this report are encountered during 
construction, PSI should be notified immediately to determine if changes in the foundation 
recommendations are required. If PSI is not retained to perform these functions, PSI will not be 
responsible for the impact of those conditions on the project. 

The geotechnical engineer warrants that the findings, recommendations, specifications, or professional 
advice contained herein have been made in accordance with generally accepted professional 
geotechnical engineering practices in the local area. No other warranties are implied or expressed. 

After the plans and specifications are more complete, the geotechnical engineer should be retained and 
provided the opportunity to review the final design plans and specifications to check that our engineering 
recommendations have been properly incorporated into the design documents. At that time, it may be 
necessary to submit supplementary recommendations. This report has been prepared for the exclusive 
use of Jackson County Public Works and their consultants for the specific application to the proposed 
Culvert Bridge Replacement project along Hunt Road, just north of Zumalt road in Lone Jack, Missouri. 
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SAMPLE IDENTIFICATION 

GENERAL NOTES 

The Unified Soil Classification System (USCS), AASHTO 1988 and ASTM designations 02487 and D-2488 are 
used to identify the encountered materials unless otherwise noted. Coarse-grained soils are defined as having 
more than 50% of their dry weight retained on a #200 sieve (0.075mm); they are described as: boulders, 
cobbles, gravel or sand. Fine-grained soils have less than 50% of their dry weight retained on a #200 sieve; 
they are defined as silts or clay depending on their Atterberg Limit attributes. Major constituents may be added 
as modifiers and minor constituents may be added according to the relative proportions based on grain size. 

DRILLING AND SAMPLING SYMBOLS 

SFA: Solid Flight Auger- typically 4" diameter flights, SS: Split-Spoon- 1 3/8" I. D., 2" O.D., except where 
noted. except where noted. 

HSA: Hollow Stem Auger- typically 3Y.." or 4Y.. I. D. ST: 
openings, except where noted. BS: 

Shelby Tube- 3" 0 .0 ., except where noted. 
Bulk Sample 

M.R.: Mud Rotary- Uses a rotary head with Bentonite PM: Pressuremeter 
or Polymer Slurry CPT-U: 

R.C. ; Diamond Bit Core Sampler 
H.A. : Hand Auger 

Cone Penetrometer Testing with Pore-Pressure 
Readings 

P.A. : Power Auger- Handheld motorized auger 

SOIL PROPERTY SYMBOLS 

N: Standard "N" penetration: Blows per foot of a 140 pound hammer falling 30 inches on a 2-inch 0.0. 
Split-Spoon. 

N60 : A "N" penetration value corrected to an equivalent 60% hammer energy transfer efficiency (ETR) 
Ou: Unconfined compressive strength, TSF 
QP: Pocket penetrometer value, unconfined compressive strength, TSF 

w%: Moisture/water content,% 
LL: Liquid Limit, % 
PL: Plastic Limit, % 
PI: Plasticity Index= (LL-PL),% 

DO: Dry unit weight, pcf 
"!f.,SJ.,'l. Apparent groundwater level at time noted 

RELATIVE DENSITY OF COARSE-GRAINED SOILS ANGULARITY OF COARSE-GRAINED PARTICLES 

Relative Densitv 

Very Loose 
Loose 

Medium Dense 
Dense 

Very Dense 
Extremely Dense 

N - Blows/foot 

0-4 
4-10 
10-30 
30-50 
50-80 

80+ 

GRAIN-SIZE TERMINOLOGY 

Component Size Range 
Boulders: Over 300 mm (>12 in.) 

Description Criteria 
Angular: Particles have sharp edges and relatively plane 

sides with unpolished surfaces 
Subangular: Particles are similar to angular description, but have 

rounded edges 
Subrounded: Particles have nearly plane sides, but have 

well-rounded corners and edges 
Rounded: Particles have smoothly curved sides and no edges 

PARTICLE SHAPE 

Description Criteria 
Flat: Particles with width/thickness ratio > 3 

Elongated: Particles with length/width ratio > 3 
Flat & Elongated: Particles meet criteria for both flat and 

Cobbles: 75 mm to 300 mm (3 in. to 12 in.) 
Coarse-Grained Gravel: 19 mm to 75 mm (:Y. in. to 3 in.) 

Fine-Grained Gravel: 4 75 mm to 19 mm (No.4 to :Y. in) 
Coarse-Grained Sand: 2 mm to 4.75 mm (No.10 to No.4) 

Medium-Grained Sand: 0.42 mm to 2 mm (No.40 to No.1 0) 
Fine-Grained Sand: 0.075 mm to 0.42 mm (No. 200 to No 40) 

Silt: 0 005 mm to 0 075 mm 

elongated 

RELATIVE PROPORTIONS OF FINES 

Descriptive Term %Dry Weight 
Trace: < 5% 

Clay: <0 005 mm With: 5% to 12% 
Modifier: >12% 
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~-· ~~ GENERAL NOTES 
(Continued) 

CONSISTENCY OF FINE-GRAINED SOILS MOISTURE CONDITION DESCRIPTION 

Q!.l -TSF N - Blows/foot 

0-0 25 0-2 
0.25-0.50 2-4 

Consisten!<Y 

Very Soft 
Soft 

Description Criteria 
Dry: Absence of moisture, dusty, dry to the touch 

Moist: Damp but no visible water 

0.50-1.00 4-8 Firm (Medium Stiff) 
Wet: Visible free water, usually soil is below water table 

1 00-2.00 8- 15 
2.00-4.00 15-30 
4 00-8.00 30-50 

8.00+ 50+ 

Stiff 
Very Stiff 

Hard 
Very Hard 

RELATIVE PROPORTIONS OF SAND AND GRAVEL 
Descriptive Term % Drv Weight 

Trace: < 15% 
With: 15% to 30% 

Modifier: >30% 

STRUCTURE DESCRIPTION 

Description 
Stratified: 

Criteria Description Criteria 
Alternating layers of varying material or color with Blocky: Cohesive soil that can be broken down into small 

angular lumps which resist further breakdown 
Inclusion of small pockets of different soils 
Inclusion greater than 3 inches thick (75 mm) 
Inclusion 1/8-inch to 3 inches (3 to 75 mm) thick 
extending through the sample 

layers at least Y.-inch (6 mm) thick 
Laminated: Alternating layers of varying material or color with Lensed: 

layers less than Y.-inch (6 mm) thick Layer: 
Fissured: Breaks along definite planes of fracture with little Seam: 

resistance to fracturing 
Slickensided: Fracture planes appear polished or glossy, Parting: Inclusion less than 1/8-inch (3 mm) thick 

sometimes striated 

SCALE OF RELATIVE ROCK HARDNESS ROCK BEDDING THICKNESSES 

Q.\L -TSF 

2.5- 10 
10-50 

50-250 
250-525 

525- 1,050 
1 '050 - 2,600 

>2,600 

Consistency 

Extremely Soft 
Very Soft 

Soft 
Medium Hard 

Moderately Hard 
Hard 

Very Hard 

ROCK VOIDS 

Voids Void Diameter 
Pit <6 mm (<0_25 in) 

Vug 6 mm to 50 mm (0 25 in to 2 in) 
Cavity 50 mm to 600 mm (2 in to 24 in) 
Cave >600 mm (>24 in) 

ROCK QUALITY DESCRIPTION 

Rock Mass Description 
Excellent 

Good 
Fair 
Poor 

Very Poor 

RQDValue 
90 -100 
75-90 
50-75 
25-50 

Less than 25 

Description Criteria 
Very Thick Bedded Greater than 3-foot (>1 .0 m) 

Thick Bedded 1-foot to 3-foot (0.3 m to 10m) 
Medium Bedded 4-inch to 1-foot (0.1 m to 0.3 m) 

Thin Bedded 1 Y.-inch to 4-inch (30 mm to 100 mm) 
Very Thin Bedded Y2-inch to 1Y.-inch (10 mm to 30 mm) 
Thickly Laminated 1/8-inch to Y2-inch (3 mm to 10 mm) 
Thinly Laminated 1/8-inch or less "paper thin" (<3 mm) 

GRAIN-SIZED TERMINOLOGY 
(Typically Sedimentary Rock) 
Component Size Range 

Very Coarse Grained >4.76 mm 
Coarse Grained 2.0 mm- 4.76 mm 

Medium Grained 0.42 mm - 2.0 mm 
Fine Grained 0.075 mm - 0 42 mm 

Very Fine Grained <0 075 mm 

DEGREE OF WEATHERING 

Slightly Weathered: Rock generally fresh , joints stained and discoloration 
extends into rock up to 25 mm (1 in), open joints may 
contain clay, core rings under hammer impact. 

Weathered: Rock mass is decomposed 50% or less, significant 
portions of the rock show discoloration and 
weathering effects, cores cannot be broken by hand 
or scraped by knife 

Highly Weathered Rock mass is more than 50% decomposed, complete 
discoloration of rock fabric, core may be extremely 
broken and gives clunk sound when struck by 
hammer, may be shaved with a knife. 
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SOIL CLASSIFICATION CHART 

MAJOR DIVISIONS 

COARSE 
GRAINED 

SOILS 

MORE THAN 50% 
OF MATERIAL IS 
LARGER THAN 
NO 200 SIEVE 

SIZE 

FINE 
GRAINED 

SOILS 

MORE THAN 50% 
OF MATERIAL IS 
SMALLER THAN 
NO. 200 SIEVE 

SIZE 

GRAVEL 
AND 

GRAVELLY 
SOILS 

MORE THAN 50% 
OF COARSE 
FRACTION 

RETAINED ON NO 
4 SIEVE 

SAND 
AND 

SANDY 
SOILS 

CLEAN 
GRAVELS 

(LITTLE OR NO FINES) 

GRAVELS WITH 
FINES 

(APPRECIABLE 
AMOUNT OF FINES) 

CLEAN SANDS 

(LITTLE OR NO FINES) 

SANDS WITH 
MORE THAN 50% FINES 

OF COARSE 
FRACTION 

PASSING ON NO. 
4 SIEVE (APPRECIABLE 

SILTS 
AND 

CLAYS 

SILTS 
AND 

CLAYS 

AMOUNT OF FINES) 

LIQUID LIMIT 
LESS THAN 50 

LIQUID LIMIT 
GREATER THAN 50 

HIGHLY ORGANIC SOILS 

AP-H26 

LETTER 

GW 

GP 

GM 

GC 

sw 

s~ 

SM 

sc 

ML 

CL 

OL 

MH 

CH 

OH 

PT 

TYPICAL 
DESCRIPTIONS 

WELL-GRADED GRAVELS, GRAVEL
SAND MIXTURES, LITTLE OR NO 
FINES 

POORLY-GRADED GRAVELS, 
GRAVEL- SAND MIXTURES, LITTLE 
OR NO FINES 

SILTY GRAVELS, GRAVEL- SAND
SILT MIXTURES 

CLAYEY GRAVELS, GRAVEL- SAND
CLAY MIXTURES 

WELL-GRADED SANDS, GRAVELLY 
SANDS, LITTLE OR NO FINES 

POORLY-GRADED SANDS, 
GRAVELLY SAND, LITTLE OR NO 
FINES 

SILTY SANDS, SAND-SILT 
MIXTURES 

CLAYEY SANDS, SAND- CLAY 
MIXTURES 

INORGANIC SILTS AND VERY FINE 
SANDS, ROCK FLOUR, SILTY OR 
CLAYEY FINE SANDS OR CLAYEY 
SILTS WITH SLIGHT PLASTICITY 

INORGANIC CLAYS OF LOW TO 
MEDIUM PLASTICITY, GRAVELLY 
CLAYS, SANDY CLAYS, SILTY CLAYS, 
LEAN CLAYS 

ORGANIC SILTS AND ORGANIC 
SILTY CLAYS OF LOW PLASTICITY 

INORGANIC SILTS, MICACEOUS OR 
DIATOMACEOUS FINE SAND OR 
SILTY SOILS 

INORGANIC CLAYS OF HIGH 
PLASTICITY 

ORGANIC CLAYS OF MEDIUM TO 
HIGH PLASTICITY, ORGANIC SILTS 

PEAT, HUMUS, SWAMP SOILS WITH 
HIGH ORGANIC CONTENTS 
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Jackson County Public Works 
Proposed Culvert Bridge Replacement 

Laboratory Data 
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Professional Service Industries, Inc. 
PSI Project Number 338-752 
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Boring Depth (ft) LL PL PI Fines Classification (*Visual) 

• 8-01 6.5 42 21 21 Clay shale, gray brown and light gray brown 

III 8-02 1.5 48 19 29 Low plasticity clay, light brown, light gray brown and gray brown 
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ATTERBERG LIMIT RESULTS Professional Service Industries, Inc . • 1211 W. Cambridge Circle Drive PSI Job No.: 338-752 

Kansas City, KS 66103 Project: Hunt Road Bridge 
Telephone: (913) 310-1600 Location: Hunt Road, Near Zumait Road 
Fax: (913) 310-1601 Lone Jack, MO 
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HUNT ROAD BRIDGE REPLACEMENT JCPW COUNTY PROJECT #3160 

_JGJJ=J issoun epartment of d"'·mo.9o, 

~~ ~.~!~~L RESOC~~o~~~ 
JUL Z 6 2018 

Mr. Christopher Jenkins 
Jackson County Public Works 
Engineering Division 
303 West Walnut Street 
Independence, MO 64050 

AS OF 8/7/2018, JCPW IS WORKING WITH THE 
CORPS OF ENGINEERS, AND MO. STATE 
HISTORIC PRESERVATION OFFICE ON THE 
MEMORANDUM OF AGREEMENT FOR THE 
HISTORIC HUNT ROAD BRIDGE. THESE PAGES 
ARE ORGINAL MOA BETWEEN ALL TH REE 
AGENCIES AND SIGNATURES ARE BEING 
PERFORMED AS OF TO DATE. 

Re: SHPO Project No.: 065-JA-18, Memorandum of Agreement Regarding the Removal 
and Replacement of the Half-Hip Pratt Pony Truss Bridge, {Hmtt Road Bridge), Jackson 
County, Missouri (USACE) 

Dear Mr. Jenkins: 

Thank you for submitting the above-referenced Amendment to the Memorandum of Agreement 
(MOA) for our review and signature, pursuant to Section 106 of the National Historic 
Preservation Act (P.L. 89-665, as amended). We find the terms of the agreement acceptable and 
have signed our concurrence. 

Once the document is fully executed, please forward one copy to the Advisory Comtcil on 
Historic Preservation, and email a .pdf copy of the agreement to this office for our files. 

If you have any questions please write Missouri Department of Natural Resources, State Historic 
Preservation Office, Attn: Review and Compliance, P.O. Box 176, Jefferson City, Missouri 
65102, or call Amanda Burke (573) 522-4641. Please be sure to include the SHPO Project 
Number (065-JA-18) on all future correspondence relating to this project. If the information is 
provided via telephone call, please follow up in writing for our files. 

Sincerely, 

M' e ' uther ar C1 
Deputy i r ct r of Administration, Missouri State Parks and 
Deputy Missouri State Historic Preservation Officer 

MS:ab 

c: Mr. Brian Donahue ACE Kansas City Di ·tri ct . no 

Promoting. Pm tee-·ting and En;oying uurt,.~w·,tf Resources. Learn more at dnr.mo.gov 
· RuCy<(J'J1~apqr 
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AS OF 8/7/2018, JCPW IS WORKING 
WITH THE CORPS OF ENGINEERS, 
AND MO. STATE HISTORIC 
PRESERVATION OFFICE ON THE 
MEMORANDUM OF AGREEMENT FOR 
THE HISTORIC HUNT ROAD BRIDGE. 

CEMENT JCPW COUNTY PROJECT #3160 

MEMORANDUM OF 
AGREEMENT BETWEEN 

THE U.S. ARMY CORPS OF ENGINEERS, 
THE MISSOURI STATE HISTORIC PRESERVATION OFFICE, 

AND .JACKSON COUNTY, MISSOURI 
DEPARTMENT OF PUBLIC WORKS 

REGARDING REMOVAL AND REPLACEMENT OF HALF-HIP 
PRATT PONY TRUSS BRIDGE, (HUNT ROAD BRIDGE), 

JACKSON COUNTY, MISSOURI 

WHEREAS, the U.S. Army, Corps of Engineers, (USACE) plans to permit the placement of 
fill material into a jurisdictional water of the lJ .S. for replacement of an existing bridge, 
reference Permit NWK-2013-1254, (undertaking) pursuant to the Clean Water Act (33 
U.S.C. 1344), which is administered under Federal regulations 33 CPR 320-332; and 

WHEREAS, the undettaking consists of the Jackson County Missouri Department of Public 
Works (The County) proposal to remove the existing bridge and replace it with a reinforced 
concrete box culvert; and 

WHEREAS, USACE has defined the undertaking's area of potential effects (APE) as the 
bridge, the existing stream channel and uplands within the existing road right-of-way a 
distance of 50 feet in either direction along the roadway from the bridge; and 

WHEREAS, USACE has determined that the undertaking will have an adverse effect on the 
20-foot long, single-span half-hip pony truss bridge constructed in 1905, which is eligible for 
listing in the National Register of Historic Places under Criterion C, and has consulted with 
the Missouri Historic Preservation Office (MoSHPO) pursuant to 36 CFR Part 800, the 
regulations implementing Section I 06 of the National Historic Preservation Act (54 U.S.C. § 
3 06 I 08); and 

WHEREAS, in accordance with 36 CFR § 800.6(a)(l ), US ACE has notified the Advisory 
Council on Historic Preservation (ACHP) of its adverse effect determination with specified 
documentation, and the ACHP has chosen not to participate in the consultation pursuant to 
36 CFR § 800.6(a)(l )(iii); and 

WHEREAS, the USACE has solicited public input regarding this proposed project through 
their Section 404 review process and has not received any comments; and 

NOW, THEREFORE, the USACE, the MoSHPO, and the County agree that the 
undertaking shall be implemented in accordance with the following stipulations in order to 
take into account the effect ofthe project on historic properties. 
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AS OF 817/2018, JCPW IS WORKING 

WITH THE CORPS OF ENGINEERS, CEMENT JCPW COUNTY PROJECT #3160 
AND 1\110. STATE HISTORIC 
PRESERVATION OFFICE ON THE 

STIPULATIONS MEMORANDUM OF AGREEMENT FOR - -----------
THE HISTORIC HUNT ROAD BRIDGE. 

The County will hire a 36 CFR 61 qualified Historian or Architectural Historian to complete 
the following measures in Section I. below: 

I. The bridge will be documented and recorded to Missouri Department ofTransportation 
(MoDOT) Bridge Dowmentation Standards. The documentation, in both paper and digital 
formats will be furnished for review and approval by the MoSHPO. The MoSHPO shall be 
afforded a period of 30 days to review and comment on the required products under this 
section before they are finalized The documentation will include the following: 

a. Location map showing bridge location 
b. Identifiers, including (County, Route, Feature crossed, MoDOT or County 

Bridge Number. 
c. Historic and Common name(s) 
d. Historic photographs if available 
e. Drawings: As -built or final construction plans for bridge (including rehabs), if 

extant. 
f. Photographs (8" X I 0" format) showing elevations of the bridge, substructure, 

important connections, all span types, and other significant details. 
Photographs shall be printed on archaically stable paper, labeled on the back 
with soft lead pencil, and an archival CD with the original color .TIF images 
all of which meet the National Register Photo Policy Standards. 

g. Bridge Description and construction details including company or designer. 
h. Written history: Should address significant themes associated with the bridge, 

for example: Engineering significance--explain how and why the bridge is 
significant from an engineering perspective. 

1. Was the bridge built as part of a new road or replacing an earlier crossing? If 
replacement, of what previous type? (ford, ferry or earlier bridge) 

II. The County will advettise and offer the bridge structure to include both trusses with 
connecling rods, floor beam stringers and center 15-inch 1-beam for re-use. Advettisement 
shall be for a period of not less than 6 months. This advertisement shall be carried out in 
compliance with the information and standards ofMoDOT's Historic Preservation Section 
Free Bridges website (or equivalent) at: ( hlt ) ;//v " w.modoL.org/freebridge /). If no 
responsible entity requests and accepts ownership of the structure within the 6 month 
advertisement period, the County shall be deemed to have fulfilled its' obligations 
regarding this section and may dispose of the structure. 

Ul.The County is free to bid and award a construction contract and must complete (Article I) 
before removing the structure, and may complete (Article II) before or after the structure 
has been removed from the present location. USACE will issue 404 permit upon execution 
of this Agreement. 

IV.After completion of the project, the USACE shall provide written confirmation, to all 
signatories, that the actions, required to fulfill the terms of the agreement, have been 
completed. 

V. USACE shall submit an executed copy of this Memorandum of Agreement and 

2 
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AS OF 8/7/2018, JCPW IS WO RKING WITH THE CORPS OF ENGINEERS, AND 
HUNT ROAI MO STATE HISTORIC PRESERVATION OFFICE ON THE MEMORANDUM OF 

AGREEMENT FOR THE HISTORIC HUNT ROAD BRIDGE. 

supporting documentation, pursuant to 36 CFR 800.11 (f), to the ACHP prior to 
approving the undertaking. 

VI.Duration This MOA will expire if its terms are not carried out within three (3) years from 
the date of its execution. Any party to this agreement may terminate it by providing thirty 
(30) days' notice in writing to the other parties, provided that the parties will consult during 
the period prior to termination to seek agreement on amendments or other actions that 
would avoid termination, 36 CFR 800.6(c)(8). 

VII.Amendments This document may be amended when such an amendment is agreed to in 
writing by all signatories. The Amendment will be effective on the date a copy is signed 
by all of the signatories and is filed with the ACHP, in accordance with 36 CFR 
800.6(c)(7). 

VIII.POST-REVIEW DISCOVERIES 
If properties are discovered that may be historically significant or unanticipated effects on 
historic properties found, or, if human remains are discovered at any time during the 
implementation of the Undertaking, the County must immediately notify USACE ofwhat was 
found and halt work within the APE. Consultation with SHPO and Tribes shall begin 
immediately to consider appropriate treatments for human remains discovered in Missouri and to 
determine if the discovery will be treated under the terms outlined in Mo. Rev. Stat., Sections 
194.400-410. USACE will initiate the federal and state coordination required to determine if 
the remains warrant a recovery effort or if the site is eligible for listing in the National 
Register of Ilistoric Places. The County will notify SI lPO if historically significant or 
unanticipated effects on historic properties occur. 

IX.MONITORJNG AND REPORTING 
Each six months following the execution of this MOA until it expires, is terminated or until 
such time as the bridge reuse marketing period has eKpired (See Article II), the County shall 
provide all parties to this MOA a summary report detailing work undertaken pursuant to its 
terms. Such report shall include any scheduling changes proposed, any problems encountered, 
and any disputes and objections received in the County's efforts to carry out the terms ofthis 
MOA. 

X. DISPUTE RESOLUTION 
Should any signatory or concurring party to this MOA object at any time to any actions 
proposed or the manner in which the terms of this MOA are implemented, USACE shall 
consult with such party to resolve the objection. 

A. If USACE determines that such objection cannot be resolved, USACE will: forward all 
documentation relevant to the dispute, including the USACE proposed resolution, to the 
ACHP. The ACHP shall provide USACE with its advice on the resolution of the objection 
within thirty (30) days of receiving adequate documentation. Prior to reaching a final decision 
on the dispute, USACE shall prepare a written response that takes into account any timely 
advice or comments regarding the dispute from the ACIIP, signatories and concurring parties, 
and provide them with a copy of this written response. USACE will then proceed according to 
its final decision. 

B. Ifthe ACHP does not provide its advice regarding the dispute within the thirty (30) day 
time period, USACE may make a final decision on the dispute and proceed. 
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Hunt Road Bridge Replacement and Howell Road Repairs 
Safety Data Sheet 

County Project# 31 6 

SikaGrout®-328 

Revision Date 02/01/2017 

1. Identification 

Product name 

Supplier 

Telephone 

Telefax 

E-mail address 

Emergency telephone 

Recommended use of the 
chemical and restrictions on 
use 

2. Hazards identification 

GHS Classification 

Skin irritation, Category 2 

SikaGrout®-328 

Sika Corporation 

201 Polito Avenue 
Lyndhurst, NJ 07071 
USA 
www.sikausa.com 

(201) 933-8800 

(201) 804-1076 

ehs@sika-corp.com 

CHEMTREC: 800-424-9300 
INTERNATIONAL: 703-527-3887 

For further information, refer to product data sheet. 

H315: Causes skin irritation. 
Serious eye damage, Category 1 
Carcinogenicity, Category 1A (Inhalation) 
Specific target organ systemic toxicity -
single exposure, Category 3, Respiratory 
system 

H318: Causes serious eye damage. 
H350i: May cause cancer by inhalation . 
H335: May cause respiratory irritation. 

Print Date 02/01/2017 

Specific target organ systemic toxicity -
repeated exposure, Category 1, Lungs 

H372: Causes damage to organs through 
prolonged or repeated exposure. 

GHS label elements 

Hazard pictograms 

Signal Word 

Hazard Statements 

Precautionary Statements 

Danger 

H315 Causes skin irritation. 
H318 Causes serious eye damage. 
H335 May cause respiratory irritation. 
H350i May cause cancer by inhalation. 
H372 Causes damage to organs (Lungs) through prolonged or 
repeated exposure. 

Prevention : 



Hunt Road Bridge Replacement and Howell Road Repairs 
Safety Data Sheet 

County Project# 31 

SikaGrout®-328 

Revision Date 02/01/2017 Print Date 02/01/2017 

P201 Obtain special instructions before use. 
P202 Do not handle until all safety precautions have been read 
and understood. 
P260 Do not breathe dust/ fume/ gas/ mist/ vapors/ spray. 
P264 Wash skin thoroughly after handling. 
P270 Do not eat, drink or smoke when using this product. 
P271 Use only outdoors or in a well-ventilated area . 
P280 Wear protective gloves/ eye protection/ face protection. 
P281 Use personal protective equipment as required . 
Response: 

.P302 + P352 IF ON SKIN: Wash with plenty of soap and water. 
P304 + P340 IF INHALED: Remove person to fresh air and 
keep comfortable for breathing . 
P305 + P351 + P338 IF IN EYES: Rinse cautiously with water 
for several minutes. Remove contact lenses, if present and 
easy to do. Continue rinsing . 
P308 + P313 IF exposed or concerned: Get medical advice/ 
attention. 
P310 Immediately call a POISON CENTER/doctor. 
P332 + P313 If skin irritation occurs: Get medical advice/ 
attention . 
P362 Take off contaminated clothing and wash before reuse. 
Storage: 
P403 + P233 Store in a well-ventilated place. Keep container 
tightly closed. 
P405 Store locked up. 
Disposal: 
P501 Dispose of contents/ container to an approved waste 
disposal plant. 

See Section 11 for more detailed information on health effects and symptoms. 
There are no hazards not otherwise classified that have been identified during the classification 
process. 
There are no ingredients with unknown acute toxicity used in a mixture at a concentration >= 1 %. 

3. Composition/information on ingredients 

Hazardous ingredients 

Chemical name CAS-No. Concentration(%) 

Quartz (Si02) <5~m 14808-60-7 >= 50 - <= 1 00 % 
Portland cement 65997-15-1 >= 25- <50% 
Quartz (Si02) 14808-60-7 >= 2 - < 5% 

There are no additional ingredients present which, within the current knowledge of the supplier 
and in the concentrations applicable, are classified as hazardous to health or the environment 
and hence require reporting in this section. 

4. First aid measures 

If inhaled Move to fresh air. 
Consult a physician after significant exposure. 



Hunt Road Bridge Replacement and Howell Road Repairs 
Safety Data Sheet 

SikaGrout®-328 

County Project# 31 

Revision Date 02/01/2017 Print Date 02/01/2017 

In case of skin contact 

In case of eye contact 

If swallowed 

Most important symptoms 
and effects, both acute and 
delayed 

Protection of first-aiders 

Notes to physician 

5. Fire-fighting measures 

Suitable extinguishing media 

Specific extinguishing 
methods 

Special protective equipment 

Take off contaminated clothing and shoes immediately. 
Wash off with soap and plenty of water. 
If symptoms persist, call a physician. 

Small amounts splashed into eyes can cause irreversible 
tissue damage and blindness. 
In the case of contact with eyes, rinse immediately with plenty 
of water and seek medical advice. 
Continue rinsing eyes during transport to hospital. 
Remove contact lenses. 
Keep eye wide open while rinsing. 

Clean mouth with water and drink afterwards plenty of water. 
Do not induce vomiting without medical advice. 
Do not give milk or alcoholic beverages. 
Never give anything by mouth to an unconscious person. 
Obtain medical attention. 

irritant effects 
carcinogenic effects 

Cough 
Respiratory disorder 
Excessive lachrymation 
Erythema 
Dermatitis 
See Section 11 for more detailed information on health effects 
and symptoms. 

Causes skin irritation. 
Causes serious eye damage. 
May cause respiratory irritation. 
May cause cancer by inhalation. 
Causes damage to organs through prolonged or repeated 
exposure. 

Move out of dangerous area . 
Consult a physician. 
Show this material safety data sheet to the doctor in 
attendance. · 

Treat symptomatically. 

Use extinguishing measures that are appropriate to local 
circumstances and the surrounding environment. 

Collect contaminated fire extinguishing water separately. This 
must not be discharged into drains. 
Fire residues and contaminated fire extinguishing water must 
be disposed of in accordance with local regulations. 

In the event of fire, wear self-contained breathing apparatus . 

3/11 
AP-J3 m k 

d 
u 



Hunt Road Bridge Replacement and Howell Road Repairs 
Safety Data Sheet 

SikaGrout®-328 

County Project# 31 

Revision Date 0210112017 Print Date 0210112017 

for fire-fighters 

6. Accidental release measures 

Personal precautions, 
protective equipment and 
emergency procedures 

Environmental precautions 

Methods and materials for 
containment and cleaning up 

7. Handling and storage 

Advice on safe handling 

Conditions for safe storage 

Materials to avoid 

Use personal protective equipment. 
Avoid breathing dust. 
Deny access to unprotected persons. 

Do not flush into surface water or sanitary sewer system. 
If the product contaminates rivers and lakes or drains inform 
respective authorities. 
Local authorities should be advised if significant spillages 
cannot be contained. 

Pick up and arrange disposal without creating dust. 
Keep in suitable, closed containers for disposal. 

Avoid formation of respirable particles. 
Avoid exceeding the given occupational exposure limits (see 
section 8). 
Do not get in eyes, on skin, or on clothing. 
For personal protection see section 8. 
Smoking, eating and drinking should be prohibited in the 
application area. 
Follow standard hygiene measures when handling chemical 
products. 

Prevent unauthorized access. 
Store in original container. 
Keep in a well-ventilated place. 
Observe label precautions. 
Store in accordance with local regulations. 

No data available 

8. Exposure controls/personal protection 

Component 

Quartz (Si02) <51Jm 

CAS-No. 

14808-60-7 

4 I 11 
AP-J4 

Basis** Value 

OSHA Z-3 TWA 

OSHA Z-3 TWA 

OSHAZ-3 TWA 

Exposure limit(st I 
Form of exposure 

30 mglm3 I 
%Si02+2 
total dust 

10 mglm3 I 
%Si02+2 
respirable 

250 mppcf I 
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OSHA PO 

ACGIH 

CAL PEL 

CAL PEL 

Portland cement 65997-15-1 ACGIH 

OSHA Z-1 

OSHA Z-1 

OSHAZ-3 

~ 
~v OSHA PO 

'-""~ 
' OSHA PO 

-~(6;>~ 
CAL PEL 

;~~) CAL PEL 

Quartz (Si02) 14808-60-7 OSHA Z-3 

OSHA Z-3 

OSHA Z-3 

5/11 
AP-J5 

TWA 

TWA 

PEL 

PEL 

TWA 

TWA 

TWA 

TWA 

TWA 

TWA 

PEL 

PEL 

TWA 

TWA 

TWA 

Print Date 02/01/2017 

%Si02+5 
respirable 

0.1 mg/m3 
Respirable fraction 

0.025 mg/m3 
Respirable fraction 

0.3 mg/m3 y 
Total dust 

0.1 mg/m3 
respirable dust 
fraction 

1 mg/m3 
Respirable fraction 

15 mg/m3 
total dust 

5 mg/m3 
respirable fraction 

50 Million particles 
per cubic foot 
Dust 

10 mg/m3 
Total dust 

5 mg/m3 
respirable dust 
fraction 

10 mg/m3 
Total dust 

5 mg/m3 
respirable dust 
fraction 

30 mg/m3/ 
%Si02+2 
total dust 

10 mg/m3/ 
%Si02+2 
respirable 

250 mppcf I 
%Si02+5 
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respirable 

OSHA PO TWA 0.1 mg/m3 
Respirable fraction 

ACGIH TWA 0.025 mg/m3 
Respirable fraction 

CAL PEL PEL 0.3 mg/m3 ~ Total dust 

CAL PEL PEL 0.1 mg/m3 
respirable dust 
fraction 

~ 

*The above mentioned values are in accordance with the legislation in effect at the date of the 
release of this safety data sheet. 

**Basis 
ACGIH. Threshold Limit Values (TLV) 
OSHA PO. Table Z-1, Limit for Air Contaminat (1989 Vacated Values) 
OSHA P1. Permissible Exposure Limits (PEL}, Table Z-1, Limit for Air Contaminant 
OSHA P2. Permissible Exposure Limits (PEL), Table Z-2 
OSHA Z3. Table Z-3, Mineral Dust 

Engineering measures 

Personal protective equipment 

Respiratory protection 

Hand protection 
Remarks 

Eye protection 

Skin and body protection 

Use of adequate ventilation should be sufficient to control 
worker exposure to airborne contaminants. If the use of this 
product generates dust, fumes, gas, vapor or mist, use 
process enclosures, local exhaust ventilation or other 
engineering controls to keep worker exposure below any 
recommended or statutory limits. 

Use a properly fitted NIOSH approved air-purifying or air-fed 
respirator complying with an approved standard if a risk 
assessment indicates this is necessary. 

The filter class for the respirator must be suitable for the 
maximum expected contaminant concentration 
(gas/vapor/aerosol/particulates) that may arise when handling 
the product. If this concentration is exceeded, self-contained 
breathing apparatus must be used. 

Chemical-resistant, impervious gloves complying with an 
approved standard should be worn at all times when handling 
chemical products if a risk assessment indicates this is 
necessary. 

Safety eyewear complying with an approved standard should 
be used when a risk assessment indicates this is necessary. 

Choose body protection in relation to its type, to the 
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Hygiene measures 

9. Physical and chemical properties 

Appearance 

Color 

Odor 

Odor Threshold 

Flash point 

Ignition temperature 

Decomposition temperature 

Lower explosion limit (Vol%) 

Upper explosion limit (Vol%) 

Flammability (solid, gas) 

Oxidizing properties 

pH 

Melting poinUrange I 
Freezing point 
Boiling poinUboiling range 

Vapor pressure 

Density 

Water solubility 

Partition coefficient: n
octanol/water 
Viscosity, dynamic 

Viscosity, kinematic 

Relative vapor density 

concentration and amount of dangerous substances, and to 
the specific work-place. 

Avoid contact with skin, eyes and clothing . 
Wash hands before breaks and immediately after handling the 
product. 
Remove contaminated clothing and protective equipment 
before entering eating areas. 
Wash thoroughly after handling. 
Avoid breathing dust. 

powder 

gray 

odorless 

No data available 

Note: Not applicable 

No data available 

No data available 

No data available 

No data available 

No data available 

No data available 

Note: Not applicable 

No data available 

No data available 

No data available 

ca.2.85 g/cm3 
at 73 OF (23 °C) 

Note: insoluble 

No data available 

No data available 

Note: Not applicable 

No data available 
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Evaporation rate 

Burning rate 

Volatile organic compounds 
(VOC) content 

10. Stability and reactivity 

No data available 

No data available 

0 g/1 

Reactivity No dangerous reaction known under conditions of normal use. 

Chemical stability The product is chemically stable. 

Possibility of hazardous 
reactions 

Stable under recommended storage conditions. 

Conditions to avoid No data available 

Incompatible materials No data available 

11. Toxicological information 

Not classified based on available information. 

Skin corrosion/irritation 

Causes skin irritation. 

Serious eye damage/eye irritation 

Causes serious eye damage. 

Respiratory or skin sensitization 

Skin sensitization: Not classified based on available information. 
Respiratory sensitization: Not classified based on available information. 

Germ cell mutagenicity 

Not classified based on available information. 

Reproductive toxicity 

Not classified based on available information. 

STOT -single exposure 

May cause respiratory irritation. 

STOT -repeated exposure 

Causes damage to organs (Lungs) through prolonged or repeated exposure. 
Prolonged exposure can cause silicosis. 

Aspiration toxicity 

Not classified based on available information. 

Carcinogenicity 

May cause cancer by inhalation . 
IARC Group 1: Carcinogenic to humans 

Quartz (Si02) <51Jm 
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NTP 

12. Ecological information 

Other information 

13. Disposal considerations 

Disposal methods 

Waste from residues 

Contaminated packaging 

14. Transport information 

DOT 
Not dangerous goods 
lATA 
Not dangerous goods 
IMDG 
Not dangerous goods 

Special precautions for user 
No data available 

Quartz (Si02) 14808-60-7 
Known to be human carcinogen 

Quartz (Si02) <51Jm 
Quartz (Si02) 

14808-60-7 
14808-60-7 

Do not empty into drains; dispose of this material and its 
container in a safe way. 

Disposal of this product, solutions and any by-products should 
at all times comply with the requirements of environmental 
protection and waste disposal legislation and any regional 
local authority requirements. 

Empty containers should be taken to an approved waste 
handling site for recycling or disposal. 

Transport in bulk according to Annex II of MARPOL 73/78 and the IBC Code 
Not applicable 

15. Regulatory information 

TSCA list All chemical substances in this product are either listed on the 
TSCA Inventory or are in compliance with a TSCA Inventory 
exemption. 

EPCRA- Emergency Planning and Community Right-to-Know 

CERCLA Reportable Quantity 

9/11 
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This material does not contain any components with a CERCLA RQ. 

SARA304 Reportable Quantity 

This material does not contain any components with a section 304 EHS RQ. 

SARA 311/312 Hazards 

SARA 302 

SARA 313 

Clean Air Act 

Ozone-Depletion 
Potential 

Acute Health Hazard 
Chronic Health Hazard 

No chemicals in this material are subject to the reporting 
requirements of SARA Title Ill, Section 302. 

This material does not contain any chemical components with 
known CAS numbers that exceed the threshold (De Minimis) 
reporting levels established by SARA Title Ill, Section 313. 

This product neither contains, nor was manufactured with a 
Class I or Class II ODS as defined by the U.S. Clean Air Act 
Section 602 (40 CFR 82, Subpt. A, App.A + B). 

This product does not contain any hazardous air pollutants (HAP), as defined by the U.S. Clean 
Air Act Section 112 (40 CFR 61 ). 
This product does not contain any chemicals listed under the U.S. Clean Air Act Section 112(r) for 
Accidental Release Prevention (40 CFR 68.130, Subpart F). 

California Prop 65 

16. Other information 

HMIS Classification 

WARNING! This product contains a chemical known in the 
State of California to cause cancer. 
WARNING: This product contains a chemical known in the 
State of California to cause birth defects or other reproductive 
harm. 

~' - ' il l; ! -~ ··,· 

II 
Physical Hazard 0 
Personal Protection 0 

Caution: HMIS® rating is based on a 0-4 rating scale, with 0 representing minimal hazards or 
risks, and 4 representing significant hazards or risks. Although HMIS® rating is not required 
on SDSs under 29 CFR 1910.1200, the preparer may choose to provide them. HMIS® rating 
is to be used with a fully implemented HMIS® program. HMIS® is a registered mark of the 
National Paint & Coatings Association (NPCA). Please note HMIS® attempts to convey full 
health warning information to all employees. 

Notes to Reader 
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The information contained in this Safety Data Sheet applies only to the actual Sika 
Corporation ("Sika") product identified and described herein. This information is not intended 
to address, nor does it address the use or application of the identified Sika product in 
combination with any other material, product or process. All of the information set forth herein 
is based on technical data regarding the identified product that Sika believes to be reliable as 
of the date hereof. Prior to each use of any Sika product, the user must always read and 
follow the warnings and instructions on the product's current Product Data Sheet, product 
label and Safety Data Sheet for each Sika product, which are available at web site and/or 
telephone number listed in Section 1 of this SDS. 

SIKA MAKES NO WARRANTIES EXPRESS OR IMPLIED AND ASSUMES NO LIABILITY 
ARISING FROM THIS INFORMATION OR ITS USE. SIKA SHALL NOT BE LIABLE UNDER 
ANY LEGAL THEORY FOR SPECIAL OR CONSEQUENTIAL DAMAGES AND SHALL NOT 
BE RESPONSIBLE FOR THE USE OF THIS PRODUCT IN A MANNER TO INFRINGE ON 
ANY PATENT OR ANY OTHER INTELLECTUAL PROPERTY RIGHTS HELD BY OTHERS. 

All sales of Sika products are subject to its current terms and conditions of sale available at 
www.sikausa.com or 201-933-8800. 

Revision Date 02/01/2017 

Material number: 107608 
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