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3. Maintenance.  

(a) The repair, rehabilitation, or replacement of any 
previously authorized, currently serviceable structure, or 
fill, or of any currently serviceable structure or fill 
authorized by 33 CFR 330.3, provided that the structure 
or fill is not to be put to uses differing from those uses 
specified or contemplated for it in the original permit or 
the most recently authorized modification. Minor 
deviations in the structure's configuration or filled area, 
including those due to changes in materials, construction 
techniques, requirements of other regulatory agencies, or 
current construction codes or safety standards that are 
necessary to make the repair, rehabilitation, or 
replacement are authorized. Any stream channel 
modification is limited to the minimum necessary for the 
repair, rehabilitation, or replacement of the structure or 
fill; such modifications, including the removal of material 
from the stream channel, must be immediately adjacent to 
the project or within the boundaries of the structure or fill.  
This NWP also authorizes the repair, rehabilitation, or 
replacement of those structures or fills destroyed or 
damaged by storms, floods, fire or other discrete events, 
provided the repair, rehabilitation, or replacement is 
commenced, or is under contract to commence, within 
two years of the date of their destruction or damage. In 
cases of catastrophic events, such as hurricanes or 
tornadoes, this two-year limit may be waived by the 
district engineer, provided the permittee can demonstrate 
funding, contract, or other similar delays. 

(b) This NWP also authorizes the removal of accumulated 
sediments and debris in the vicinity of existing structures 
(e.g., bridges, culverted road crossings, water intake 
structures, etc.) and/or the placement of new or additional 
riprap to protect the structure. The removal of sediment is 
limited to the minimum necessary to restore the waterway 
in the vicinity of the structure to the approximate 
dimensions that existed when the structure was built, but 
cannot extend farther than 200 feet in any direction from 
the structure. This 200 foot limit does not apply to 
maintenance dredging to remove accumulated sediments 
blocking or restricting outfall and intake structures or to 
maintenance dredging to remove accumulated sediments 
from canals associated with outfall and intake structures. 
All dredged or excavated materials must be deposited and 

retained in an area that has no waters of the United States 
unless otherwise specifically approved by the district 
engineer under separate authorization. The placement of 
new or additional riprap must be the minimum necessary 
to protect the structure or to ensure the safety of the 
structure. Any bank stabilization measures not directly 
associated with the structure will require a separate 
authorization from the district engineer. 

(c) This NWP also authorizes temporary structures, fills, 
and work necessary to conduct the maintenance activity. 
Appropriate measures must be taken to maintain normal 
downstream flows and minimize flooding to the 
maximum extent practicable, when temporary structures, 
work, and discharges, including cofferdams, are necessary 
for construction activities, access fills, or dewatering of 
construction sites. Temporary fills must consist of 
materials, and be placed in a manner, that will not be 
eroded by expected high flows. Temporary fills must be 
removed in their entirety and the affected areas returned 
to pre-construction elevations. The areas affected by 
temporary fills must be revegetated, as appropriate. 

(d) This NWP does not authorize maintenance dredging 
for the primary purpose of navigation. This NWP does not 
authorize beach restoration. This NWP does not authorize 
new stream channelization or stream relocation projects. 

Notification: For activities authorized by paragraph (b) of 
this NWP, the permittee must submit a pre-construction 
notification to the district engineer prior to commencing 
the activity (see general condition 31). The pre-
construction notification must include information 
regarding the original design capacities and 
configurations of the outfalls, intakes, small 
impoundments, and canals.  (Sections 10 and 404) 

Note: This NWP authorizes the repair, rehabilitation, or 
replacement of any previously authorized structure or fill 
that does not qualify for the Clean Water Act Section 
404(f) exemption for maintenance. 

 
A. Regional Conditions 

 1.  Regional Conditions for California, excluding the 
Tahoe Basin 

http://www.spk.usace.army.mil/Portals/12/documents/regula
tory/nwp/2012_nwps/2012-NWP-RC-CA.pdf  

 2. Regional Conditions for Nevada, including the 
Tahoe Basin 

http://www.spk.usace.army.mil/Portals/12/documents/regula
tory/nwp/2012_nwps/2012-NWP-RC-NV.pdf  

http://www.spk.usace.army.mil/portals/12/documents/regulatory/nwp/2012_nwps/2012-NWP-RC-CA.pdf
http://www.spk.usace.army.mil/Portals/12/documents/regulatory/nwp/2012_nwps/2012-NWP-RC-NV.pdf
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 3. Regional Conditions for Utah 

http://www.spk.usace.army.mil/Portals/12/documents/regula
tory/nwp/2012_nwps/2012-NWP-RC-UT.pdf  

 4. Regional Conditions for Colorado.   

http://www.spk.usace.army.mil/Portals/12/documents/regulatory
/nwp/2012_nwps//2012-NWP-RC-CO.pdf 
B. Nationwide Permit General Conditions 

Note: To qualify for NWP authorization, the prospective 
permittee must comply with the following general conditions, as 
applicable, in addition to any regional or case-specific conditions 
imposed by the division engineer or district engineer. 
Prospective permittees should contact the appropriate Corps 
district office to determine if regional conditions have been 
imposed on an NWP. Prospective permittees should also contact 
the appropriate Corps district office to determine the status of 
Clean Water Act Section 401 water quality certification and/or 
Coastal Zone Management Act consistency for an NWP. Every 
person who may wish to obtain permit authorization under one 
or more NWPs, or who is currently relying on an existing or 
prior permit authorization under one or more NWPs, has been 
and is on notice that all of the provisions of 33 CFR §§ 330.1 
through 330.6 apply to every NWP authorization. Note 
especially 33 CFR § 330.5 relating to the modification, 
suspension, or revocation of any NWP authorization. 

 1.  Navigation.   

 (a) No activity may cause more than a minimal 
adverse effect on navigation. 

  (b) Any safety lights and signals prescribed by the 
U.S. Coast Guard, through regulations or otherwise, must 
be installed and maintained at the permittee’s expense on 
authorized facilities in navigable waters of the United 
States. 

  (c) The permittee understands and agrees that, if 
future operations by the United States require the 
removal, relocation, or other alteration, of the structure or 
work herein authorized, or if, in the opinion of the 
Secretary of the Army or his authorized representative, 
said structure or work shall cause unreasonable 
obstruction to the free navigation of the navigable waters, 
the permittee will be required, upon due notice from the 
Corps of Engineers, to remove, relocate, or alter the 
structural work or obstructions caused thereby, without 
expense to the United States. No claim shall be made 
against the United States on account of any such removal 
or alteration. 

 2. Aquatic Life Movements. No activity may 
substantially disrupt the necessary life cycle movements of those 
species of aquatic life indigenous to the waterbody, including 
those species that normally migrate through the area, unless the 
activity's primary purpose is to impound water. All permanent 
and temporary crossings of waterbodies shall be suitably 
culverted, bridged, or otherwise designed and constructed to 
maintain low flows to sustain the movement of those aquatic 
species. 

  3. Spawning Areas. Activities in spawning areas during 
spawning seasons must be avoided to the maximum extent 

practicable. Activities that result in the physical destruction (e.g., 
through excavation, fill, or downstream smothering by 
substantial turbidity) of an important spawning area are not 
authorized. 

  4. Migratory Bird Breeding Areas. Activities in waters 
of the United States that serve as breeding areas for migratory 
birds must be avoided to the maximum extent practicable. 

 5. Shellfish Beds. No activity may occur in areas of 
concentrated shellfish populations, unless the activity is directly 
related to a shellfish harvesting activity authorized by NWPs 4 
and 48, or is a shellfish seeding or habitat restoration activity 
authorized by NWP 27. 

 6. Suitable Material. No activity may use unsuitable 
material (e.g., trash, debris, car bodies, asphalt, etc.). Material 
used for construction or discharged must be free from toxic 
pollutants in toxic amounts (see Section 307 of the Clean Water 
Act). 

 7. Water Supply Intakes. No activity may occur in the 
proximity of a public water supply intake, except where the 
activity is for the repair or improvement of public water supply 
intake structures or adjacent bank stabilization. 

 8. Adverse Effects From Impoundments. If the activity 
creates an impoundment of water, adverse effects to the aquatic 
system due to accelerating the passage of water, and/or 
restricting its flow must be minimized to the maximum extent 
practicable. 

 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 of Temporary 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. 

http://www.spk.usace.army.mil/Portals/12/documents/regulatory/nwp/2012_nwps/2012-NWP-RC-UT.pdf
http://www.spk.usace.army.mil/Portals/12/documents/regulatory/nwp/2012_nwps//2012-NWP-RC-CO.pdf
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 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.  Wild and Scenic Rivers. No activity may occur in a 
component of the 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. 

 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 of the 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 of formal 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 of the U.S. FWS and 
NMFS or their world wide web pages at 
http://www.fws.gov/ or http://www.fws.gov/ipac and 
http://www.noaa.gov/fisheries.html respectively. 

 19. Migratory Birds 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. 
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 (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 106 compliance for the NWP activity, 
or whether additional section 106 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 106 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 106 of the NHPA has been completed. 

 (d) The district engineer will notify the prospective 
permittee within 45 days of receipt of a complete pre-
construction notification whether NHPA Section 106 
consultation is required. Section 106 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)). If NHPA 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. 

 (e) Prospective permittees should be aware that 
section 110k of the 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 by NWPs 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) For NWPs 3, 8, 10, 13, 15, 18, 19, 22, 23, 25, 27, 
28, 30, 33, 34, 36, 37, and 38, 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. 
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 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: 

 (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 1/10-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 1/10-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 of 33 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 
of the 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 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 
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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 of the 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 CWA 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 
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 of Nationwide 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. Compliance 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; 

 (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(l)(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: 
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  (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. If the 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 of 
the 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 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 1/10-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 of Pre-Construction Notification: he 
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)(1) 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 
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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 require pre-construction 
notification, the district engineer will immediately 
provide (e.g., via email, 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 of NWP 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 37, 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. 

C. 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 of the 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 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 1/10- 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 
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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 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. 

D. Further Information 

1. District Engineers have authority to determine if an 
activity complies with the terms and conditions of an NWP. 

2.  NWPs do not obviate the need to obtain other federal, 
state, or local permits, approvals, or authorizations required by 
law. 

3.  NWPs do not grant any property rights or exclusive 
privileges. 

4. NWPs do not authorize any injury to the property or 
rights of others. 

5. NWPs do not authorize interference with any existing or 
proposed Federal project. 

E. Definitions 

Best management practices (BMPs): Policies, practices, 
procedures, or structures implemented to mitigate the adverse 
environmental effects on surface water quality resulting from 
development. BMPs are categorized as structural or non-
structural. 

Compensatory mitigation: The restoration (re-establishment 
or rehabilitation), establishment (creation), enhancement, 
and/or in certain circumstances preservation of aquatic 
resources for the purposes of offsetting unavoidable adverse 
impacts which remain after all appropriate and practicable 
avoidance and minimization has been achieved.  

Currently serviceable: Useable as is or with some 
maintenance, but not so degraded as to essentially require 
reconstruction. 

Direct effects: Effects that are caused by the activity and 
occur at the same time and place. 

Discharge: The term “discharge” means any discharge of 
dredged or fill material. 

Enhancement: The manipulation of the physical, chemical, or 
biological characteristics of an aquatic resource to heighten, 
intensify, or improve a specific aquatic resource function(s). 
Enhancement results in the gain of selected aquatic resource 
function(s), but may also lead to a decline in other aquatic 
resource function(s). Enhancement does not result in a gain in 
aquatic resource area. 

Ephemeral stream: An ephemeral stream has flowing water 
only during, and for a short duration after, precipitation events 
in a typical year. Ephemeral stream beds are located above the 
water table year-round. Groundwater is not a source of water 
for the stream. Runoff from rainfall is the primary source of 
water for stream flow.  

Establishment (creation): The manipulation of the physical, 
chemical, or biological characteristics present to develop an 
aquatic resource that did not previously exist at an upland site. 
Establishment results in a gain in aquatic resource area. 

High Tide Line: The line of intersection of the land with the 
water’s surface at the maximum height reached by a rising 
tide. The high tide line may be determined, in the absence of 
actual data, by a line of oil or scum along shore objects, a 
more or less continuous deposit of fine shell or debris on the 
foreshore or berm, other physical markings or characteristics, 
vegetation lines, tidal gages, or other suitable means that 
delineate the general height reached by a rising tide. The line 
encompasses spring high tides and other high tides that occur 
with periodic frequency but does not include storm surges in 
which there is a departure from the normal or predicted reach 
of the tide due to the piling up of water against a coast by 
strong winds such as those accompanying a hurricane or other 
intense storm. 

Historic Property: Any prehistoric or historic district, site 
(including archaeological site), building, structure, or other 
object included in, or eligible for inclusion in, the National 
Register of Historic Places maintained by the Secretary of the 
Interior. This term includes artifacts, records, and remains that 
are related to and located within such properties. The term 
includes properties of traditional religious and cultural 
importance to an Indian tribe or Native Hawaiian organization 
and that meet the National Register criteria (36 CFR part 60). 

Independent utility: A test to determine what constitutes a 
single and complete non-linear project in the Corps regulatory 
program. A project is considered to have independent utility if 
it would be constructed absent the construction of other 
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projects in the project area. Portions of a multi-phase project 
that depend upon other phases of the project do not have 
independent utility. Phases of a project that would be 
constructed even if the other phases were not built can be 
considered as separate single and complete projects with 
independent utility.  

Indirect effects: Effects that are caused by the activity and are 
later in time or farther removed in distance, but are still 
reasonably foreseeable.  

Intermittent stream: An intermittent stream has flowing 
water during certain times of the year, when groundwater 
provides water for stream flow. During dry periods, 
intermittent streams may not have flowing water. Runoff from 
rainfall is a supplemental source of water for stream flow. 

Loss of waters of the United States: Waters of the United 
States that are permanently adversely affected by filling, 
flooding, excavation, or drainage because of the regulated 
activity. Permanent adverse effects include permanent 
discharges of dredged or fill material that change an aquatic 
area to dry land, increase the bottom elevation of a waterbody, 
or change the use of a waterbody. The acreage of loss of 
waters of the United States is a threshold measurement of the 
impact to jurisdictional waters for determining whether a 
project may qualify for an NWP; it is not a net threshold that 
is calculated after considering compensatory mitigation that 
may be used to offset losses of aquatic functions and services. 
The loss of stream bed includes the linear feet of stream bed 
that is filled or excavated. Waters of the United States 
temporarily filled, flooded, excavated, or drained, but restored 
to pre-construction contours and elevations after construction, 
are not included in the measurement of loss of waters of the 
United States. Impacts resulting from activities eligible for 
exemptions under Section 404(f) of the Clean Water Act are 
not considered when calculating the loss of waters of the 
United States. 

Non-tidal wetland: A non-tidal wetland is a wetland that is 
not subject to the ebb and flow of tidal waters. The definition 
of a wetland can be found at 33 CFR 328.3(b). Non-tidal 
wetlands contiguous to tidal waters are located landward of 
the high tide line (i.e., spring high tide line). 

Open water: For purposes of the NWPs, an open water is any 
area that in a year with normal patterns of precipitation has 
water flowing or standing above ground to the extent that an 
ordinary high water mark can be determined. Aquatic 
vegetation within the area of standing or flowing water is 
either non-emergent, sparse, or absent. Vegetated shallows are 
considered to be open waters. Examples of “open waters” 
include rivers, streams, lakes, and ponds. 

Ordinary High Water Mark: An ordinary high water mark is 
a line on the shore established by the fluctuations of water and 
indicated by physical characteristics, or by other appropriate 
means that consider the characteristics of the surrounding 
areas (see 33 CFR 328.3(e)). 

Perennial stream: A perennial stream has flowing water year-
round during a typical year. The water table is located above 
the stream bed for most of the year. Groundwater is the 
primary source of water for stream flow. Runoff from rainfall 
is a supplemental source of water for stream flow. 

Practicable: Available and capable of being done after taking 
into consideration cost, existing technology, and logistics in 
light of overall project purposes. 

Pre-construction notification: A request submitted by the 
project proponent to the Corps for confirmation that a 
particular activity is authorized by nationwide permit. The 
request may be a permit application, letter, or similar 
document that includes information about the proposed work 
and its anticipated environmental effects. Pre-construction 
notification may be required by the terms and conditions of a 
nationwide permit, or by regional conditions. A pre-
construction notification may be voluntarily submitted in cases 
where pre-construction notification is not required and the 
project proponent wants confirmation that the activity is 
authorized by nationwide permit. 

Preservation: The removal of a threat to, or preventing the 
decline of, aquatic resources by an action in or near those 
aquatic resources. This term includes activities commonly 
associated with the protection and maintenance of aquatic 
resources through the implementation of appropriate legal and 
physical mechanisms. Preservation does not result in a gain of 
aquatic resource area or functions.  

Re-establishment: The manipulation of the physical, 
chemical, or biological characteristics of a site with the goal of 
returning natural/historic functions to a former aquatic 
resource. Re-establishment results in rebuilding a former 
aquatic resource and results in a gain in aquatic resource area 
and functions. 

Rehabilitation: The manipulation of the physical, chemical, 
or biological characteristics of a site with the goal of repairing 
natural/historic functions to a degraded aquatic resource. 
Rehabilitation results in a gain in aquatic resource function, 
but does not result in a gain in aquatic resource area.  

Restoration: The manipulation of the physical, chemical, or 
biological characteristics of a site with the goal of returning 
natural/historic functions to a former or degraded aquatic 
resource. For the purpose of tracking net gains in aquatic 
resource area, restoration is divided into two categories: re-
establishment and rehabilitation. 

Riffle and pool complex: Riffle and pool complexes are 
special aquatic sites under the 404(b)(1) Guidelines. Riffle and 
pool complexes sometimes characterize steep gradient 
sections of streams. Such stream sections are recognizable by 
their hydraulic characteristics. The rapid movement of water 
over a course substrate in riffles results in a rough flow, a 
turbulent surface, and high dissolved oxygen levels in the 
water. Pools are deeper areas associated with riffles. A slower 
stream velocity, a streaming flow, a smooth surface, and a 
finer substrate characterize pools. 

Riparian areas: Riparian areas are lands adjacent to streams, 
lakes, and estuarine-marine shorelines. Riparian areas are 
transitional between terrestrial and aquatic ecosystems, 
through which surface and subsurface hydrology connects 
riverine, lacustrine, estuarine, and marine waters with their 
adjacent wetlands, non-wetland waters, or uplands. Riparian 
areas provide a variety of ecological functions and services 
and help improve or maintain local water quality. (See general 
condition 23.) 
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Shellfish seeding: The placement of shellfish seed and/or 
suitable substrate to increase shellfish production. Shellfish 
seed consists of immature individual shellfish or individual 
shellfish attached to shells or shell fragments (i.e., spat on 
shell). Suitable substrate may consist of shellfish shells, shell 
fragments, or other appropriate materials placed into waters 
for shellfish habitat. 

Single and complete linear project: A linear project is a 
project constructed for the purpose of getting people, goods, or 
services from a point of origin to a terminal point, which often 
involves multiple crossings of one or more waterbodies at 
separate and distant locations. The term “single and complete 
project” is defined as that portion of the total linear project 
proposed or accomplished by one owner/developer or 
partnership or other association of owners/developers that 
includes all crossings of a single water of the United States 
(i.e., a single waterbody) at a specific location. For linear 
projects crossing a single or multiple waterbodies several 
times at separate and distant locations, each crossing is 
considered a single and complete project for purposes of NWP 
authorization. However, individual channels in a braided 
stream or river, or individual arms of a large, irregularly 
shaped wetland or lake, etc., are not separate waterbodies, and 
crossings of such features cannot be considered separately.  

Single and complete non-linear project: For non-linear 
projects, the term “single and complete project” is defined at 
33 CFR 330.2(i) as the total project proposed or accomplished 
by one owner/developer or partnership or other association of 
owners/developers. A single and complete non-linear project 
must have independent utility (see definition of “independent 
utility”). Single and complete non-linear projects may not be 
“piecemealed” to avoid the limits in an NWP authorization. 

Stormwater management: Stormwater management is the 
mechanism for controlling stormwater runoff for the purposes 
of reducing downstream erosion, water quality degradation, 
and flooding and mitigating the adverse effects of changes in 
land use on the aquatic environment.  

Stormwater management facilities: Stormwater 
management facilities are those facilities, including but not 
limited to, stormwater retention and detention ponds and best 
management practices, which retain water for a period of time 
to control runoff and/or improve the quality (i.e., by reducing 
the concentration of nutrients, sediments, hazardous 
substances and other pollutants) of stormwater runoff. 

Stream bed: The substrate of the stream channel between the 
ordinary high water marks. The substrate may be bedrock or 
inorganic particles that range in size from clay to boulders. 
Wetlands contiguous to the stream bed, but outside of the 
ordinary high water marks, are not considered part of the 
stream bed. 

Stream channelization: The manipulation of a stream’s 
course, condition, capacity, or location that causes more than 
minimal interruption of normal stream processes. A 
channelized stream remains a water of the United States.  

Structure: An object that is arranged in a definite pattern of 
organization. Examples of structures include, without 
limitation, any pier, boat dock, boat ramp, wharf, dolphin, 
weir, boom, breakwater, bulkhead, revetment, riprap, jetty, 

artificial island, artificial reef, permanent mooring structure, 
power transmission line, permanently moored floating vessel, 
piling, aid to navigation, or any other manmade obstacle or 
obstruction. 

Tidal wetland: A tidal wetland is a wetland (i.e., water of the 
United States) that is inundated by tidal waters. The 
definitions of a wetland and tidal waters can be found at 33 
CFR 328.3(b) and 33 CFR 328.3(f), respectively. Tidal waters 
rise and fall in a predictable and measurable rhythm or cycle 
due to the gravitational pulls of the moon and sun. Tidal 
waters end where the rise and fall of the water surface can no 
longer be practically measured in a predictable rhythm due to 
masking by other waters, wind, or other effects. Tidal 
wetlands are located channelward of the high tide line, which 
is defined at 33 CFR 328.3(d). 

Vegetated shallows: Vegetated shallows are special aquatic 
sites under the 404(b)(1) Guidelines. They are areas that are 
permanently inundated and under normal circumstances have 
rooted aquatic vegetation, such as seagrasses in marine and 
estuarine systems and a variety of vascular rooted plants in 
freshwater systems. 

Waterbody: For purposes of the NWPs, a waterbody is a 
jurisdictional water of the United States. If a jurisdictional 
wetland is adjacent – meaning bordering, contiguous, or 
neighboring – to a waterbody determined to be a water of the 
United States under 33 CFR 328.3(a)(1)-(6), that waterbody 
and its adjacent wetlands are considered together as a single 
aquatic unit (see 33 CFR 328.4(c)(2)). Examples of 
“waterbodies” include streams, rivers, lakes, ponds, and 
wetlands. 
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ATTACHMENT A  

 

Project-Specific Special Provisions For Yurok TERO MOU 

 

SPECIAL NOTICE: 

• This project includes Tribal Employment Rights Ordinance (TERO) requirements.  See 

Section 4, "Beginning of Work, Time of Completion and Liquidated Damages," of these 

special provisions for TERO submittals required before starting work. 

 

SECTION 4.  BEGINNING OF WORK, TIME OF COMPLETION, AND LIQUIDATED 

DAMAGES: 

Use a minimum 55-day delayed start after contract approval. 

Submit a TERO Highway Construction Permit (THCP) Application, shown in "Supplemental 

Project Information" of the special provisions, to the Yurok Tribe within 5 days after contract 

approval.  Submit a copy of the THCP application to the Engineer at the same time.  Submit a 

completed THCP to the Engineer within 10 days after receipt from the Yurok Tribe. 

Do not start work at the job site until the Engineer approves your submittal for: 

 

Completed TERO Highway Construction Permit (THCP) from the Yurok Tribe. 

 

5-1.__  SUPPLEMENTAL PROJECT INFORMATION 

The Department makes the following supplemental project information available: 

 
Supplemental Project Information 

Means Description 

Included in the Information Handout Yurok Tribe TERO Requirements Information Handout 

 

INFORMATION HANDOUT 

Yurok Tribe TERO Requirements Information Handout contains: 

 

1. Signed one-time MOU between the Yurok Tribe and the State. 

2. Attachment A project special provisions. 

3. Attachment B TERO Highway Construction Permit Application (THCP). 
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ATTACHMENT B 

Part 1 

TERO Highway Construction Permit (THCP) 

 
 

YUROK TRIBE 

TRIBAL EMPLOYMENT RIGHTS OFFICE 

MEMORANDUM ON COMPLYING WITH TRIBAL AND FEDERAL EMPLOYMENT LAWS 

The Tribal Employment Rights Office (TERO), on the Yurok Indian 

Reservation, has been implemented to assist employers, 

contractors, and/or subcontractors towards meeting the required 

rules and regulations of the Yurok Tribal Council, and the 

employment laws of the U.S. Government. 

 

TERO HIGHWAY CONSTRUCTION PERMIT APPLICATION (THCP) 

 

1. State Contractor (Employer) shall file a Yurok TERO Labor 

Force Projection Form with the TERO office for themselves and 

all subcontractors (Employer) listed on State contract bid form 

within five (5) days after contract approval. 

 

2. If available, qualified Indians must be hired in preference 

to non-Indians.  Employer shall neither recruit nor hire any 

non-Indians for any covered position until the Yurok TERO has 

provided written notice that no qualified Indians are available 

to fill such covered position.  Covered positions are defined in 

the Yurok TERO Policy.  Each waiver issued is only for that 

particular position/task and the employee cannot be transferred 

to another position once that job is done. 

 

3. The Yurok TERO maintains a Indian Skills-Bank to assist 

Employers to meet the Indian Preference requirements of the TERO 

Policy of the Yurok Tribe.  Please note:  "Core Crew" is key 

employees of the firm who have worked continuously for the firm 

for many seasons and who were not recently hired for this 

particular project. (Possessing records of past employment as 

proof as a supervisor or foreman). 

 

PLEASE RETURN COMPLETED LABOR FORCE PROJECTION FORMS TO: 

Jennifer Elk, TERO Officer 

Yurok Tribe 

190 Klamath Blvd. 

Klamath, CA  95548 

(707) 482-1350 

State Contract 01-476904 



 

ATTACHMENT B 

Part 2 

TERO Highway Construction Permit (THCP) 

 
 

YUROK TRIBE 

TRIBAL EMPLOYMENT RIGHTS OFFICE 

LABOR FORCE PROJECTION FORM 

Prime employer and all subcontractors are required to submit the 

following information to the TERO: 

 

Employer/Supplier Name:  

Mailing Address:  

City,State,and Zip Code:  

Phone Number  

Cell #  

Contact:  

Contract Number:  

Amount of Contract: $ 

Contracting With:  

 

THIS IS AN AGREEMENT BETWEEN THE YUROK TRIBE AND EMPLOYER FOR 

CONDUCTING EMPLOYMENT ACTIVITY WITHIN THE EXTERIOR BOUNDARIES OF 

THE YUROK INDIAN RESERVATION AND YUROK TRIBAL “Lands”. 

 

EMPLOYER hereby agrees to comply with the requirements and 

procedures for the recruitment of viable Indian applicants 

through TERO. 

 

TERO shall receive notice, in the form of copies of bid forms 

by awarded prime Employer seeking bids of all sub-contract work 

to be conducted on the Yurok Indian Reservation.  Notice shall 

be made reasonably in advance of contract approval, but not 

later than five (5) days after approval. 

 

The above named employer understands that they are required to 

comply with the portions of the Yurok Tribal Councils TERO 

Ordinance (adopted October 22, 2003) listed in the Yurok 

Tribe/Caltrans TERO MOU (dated 8/20/2012). 

 

COMPLIANCE INSPECTIONS: The TERO Officer or other designated 

staff shall make periodic or site visitations for assurance to 

all involved parties that employment rules are adhered to.   

 



MAINTAINING EMPLOYMENT RECORDS: Employer shall maintain 

accurate employment records on all employees and all applicants 

for employment; regardless of length and category or employment, 

hired, fired, or laid-off.  The files shall reflect: name, 

address and employment category for which applicant performed or 

applied to perform.  If applicant was contacted but not hired, 

hired and fired, all data should reflect action taken by that 

firm.  Such informational records shall be made available to the 

TERO Officer, upon reasonable notice. 

 

ASSISTANCE: If an Employer deems that an Indian employee’s 

performance is such that he or she is jeopardizing and 

endangering job loss, suspension, or termination, Employer may 

contact TERO to provide assistance toward resolving of that 

issue. 

 

EMPLOYMENT POLICIES AND PROCEDURES: It is further understood 

that Employer recognizes that its operations are taking place 

within a unique cultural setting on the Yurok Indian 

Reservation.  Accordingly, all firms in conjunction with the 

TERO Officer should consider seriously Tribal Holidays and 

ceremonial customs; and to accommodate those Indian employees 

requesting certain leave of absences for religious purposes. 

 

*This form must be completed and filed with the TERO.  

Attach additional sheets if necessary. 

 

Briefly describe the basic tasks and types of work to be 

performed: 
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Summary 

The California Department of Transportation (Caltrans) plans to protect birds and bats in the 

vicinity of the Klamath River Bridge during the replacement of three hinges.  Specifically, cliff 

swallows and bats will be excluded from portions of the bridge to protect them from 

disturbance, and from impacts that may occur due to elevated noise and vibration during work.  

Exclusion will be done with devices that will prevent nesting by cliff swallows and roosting by 

bats, without morbidity or mortality to birds and bats.  Exclusion devices will be installed on the 

bridge hinges and box girders between November 15 and February 28, when bats and birds are 

not expected to be present, prior to the season of construction.  Caltrans estimates that an 

appropriate distance to exclude swallows from work is 100 feet to the north and 100 feet to the 

south of each hinge, and an appropriate method to exclude bats from work is to prevent them 

from entering the box girders adjacent to the hinges to be replaced.  Adequate swallow and bat 

habitat will be available on the bridge during construction.  All exclusionary measures will be 

removed when swallow- and bat-disturbing activities are completed at each location, before the 

next breeding season.  After completion of work, swallow nesting habitat will remain the same, 

and bat habitat will likely be improved, compared to the bridge habitat before hinge 

replacement. 

 

Project Description 

Caltrans is proposing to replace hinges at spans 2, 8 and 11 on the Klamath River Bridge.  The 

project is located on United States 101 in Del Norte County from Post Mile 4.04 to 4.42.  The 

hinges are in the early stages of failure with structural concrete cracks reported at all three 

hinges.  Work would include the demolition and reconstruction of the three hinges, installation 

and removal of temporary supports and temporary foundations, and the temporary relocation 

of utilities.  Approximately 25 feet of bridge, bridge deck, and bridge rail would be reconstructed 

at each hinge location.  In addition, a methacrylate seal and traffic striping would be placed on 

the bridge deck, and a 12 inch by 12 inch by 1 inch concrete section of bridge would be repaired. 

 

Since this project is near the Klamath River, work will take place between mid-May and mid-

October during the low flow season, due to water quality concerns. 
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Chapter 1 BIRDS 

 

1.1 Known Bird Presence and Use 

1.1.1 Bird Species Present 

Many bird species use the habitat surrounding the bridge (see Appendix 1) for foraging, roosting 

and nesting.  However, during numerous avian surveys and other visits (totaling at least 25 

visits, conducted throughout all the months over three years) to the bridge site, only two 

species, cliff swallows (Petrochelidon pyrrhonota) and European starlings (Sturnus vulgaris), 

have been observed using the bridge structure itself.  Based on the site visits and lack of suitable 

habitat, it is unlikely other bird species inhabit the bridge. 

 

European starlings are non-native, and considered invasive species that compete with native 

bird species (USDA, 2011).  They are not protected under the Federal Migratory Bird Treaty Act, 

and in California, they may be taken at any time of the year and in any number (Section 472, 

Title 14, of the CCR).  Starlings nest in scupper holes in both the soffit and the tops of piers.  No 

measures will be taken to protect them. 

 

Because vegetation in which native birds may nest will be removed outside of the breeding 

season, no impacts are expected for any bird species other than the two species nesting on the 

bridge.  Thus, this plan focuses on the project’s effects on cliff swallows. 

 

1.1.2 Conservation Status, Pertinent Characteristics and Nesting Habits of 

Cliff Swallows on the Bridge 

Cliff swallows do not have special State or Federal status, but are protected under the Federal 

Migratory Bird Treaty Act.  They build nests by attaching mud pellets to vertical and overhanging 

surfaces.  Breeding habitat has been enhanced by widespread construction of bridges, culverts, 

and buildings which provide alternative nesting sites (Brown and Brown 1995).  Cliff swallows 

are colonial nesters, choosing a colony site first, and then establishing ownership of nesting 

space.  The time it takes to build a nest varies, principally in response to weather.  Nest 

construction can range from 3-27 days, but usually takes 1 to 2 weeks.  Egg-laying usually begins 

before the nest is completely finished, with one egg laid each day until the clutch of three to 

four eggs is completed.  Laying within a colony is highly synchronous, though the date of egg 

laying has also been found to vary within some colonies (Brown and Brown, 1995; USDA, 2011; 

UC-IPM, 2011). 
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Swallows nest along much of the length of the Klamath River Bridge, on both the east and west 

sides, as well as at the tops of the piers, and appear to prefer locations over the river.  Nest 

locations and numbers vary from year to year, but the bridge usually supports several hundred 

nests annually.  Cliff swallows have been documented as early as March 23 in the project area, 

though they were not yet building nests.  Nest building has been reported beginning as early as 

April in the region (Hunter et al., 2005).  A few swallows were documented tending nests at the 

bridge as late as August 10. 

 

1.2 Potential for Disturbance to Cliff Swallows 

There is little evidence of any appreciable harm caused by humans to cliff swallows.  These birds 

are “extremely tolerant of disturbance by humans and rarely abandon nests,” unless their 

access is blocked (e.g., by construction) or their nests get wet and fall (Brown and Brown, 1995). 

 

1.2.1 Effects of Construction Noise and Vibration on Swallows and Bats 

Nesting or Roosting on the Bridge 

A thorough literature review and investigation provided few studies on the effects of highway 

and construction noise or vibration on birds and bats, and most is inconclusive (Caltrans, 2009; 

Dooling and Popper, 2007; FHWA, 2006).  Furthermore, in most studies, the overall level of the 

noise is measured in units of dBA sound pressure level, the frequency range of human hearing.  

This does not likely provide an accurate estimate of the noise level in the frequency region 

where birds (or bats) hear and communicate, which extends beyond human range (Caltrans, 

2009; Dooling and Popper, 2007).  Instead, it provides only a crude estimate, most likely an 

overestimate, of masking effects of noise on vocal communication in these animals.  Popper and 

Dooling (2007) concluded that the overall level in dBA is a very conservative estimate of the 

effects of highway noise on communication in birds. 

 

Despite the limitations in available research, studies have shown that birds and other animals 

exhibit a threshold shift in hearing sensitivity in response to sounds that are sufficiently long 

and/or intense, and these shifts are often not permanent.  There is evidence that some species 

can adapt to moderate increases of background noise (Caltrans, 2009). 

 

Little is known about the effect of high level impulse sounds, such as from construction 

equipment, on avian hearing.  However, some studies show that birds can tolerate continuous 

(e.g. up to 72 hours) exposure to noises up to 110 dBA without experiencing permanent hearing 

damage or permanent threshold shift (Caltrans, 2009; Dooling and Popper, 2007).  In contrast to 

traffic noise, noise from construction equipment acts like a point source and will typically drop 
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off at a rate of 6 dB per doubling of distance, although there is also likely to be an added 

component of additional attenuation that varies with the environment (Caltrans, 2009). 

 

The most specific guidance available for assessing potential effects of construction noise on 

birds is the Arcata Fish and Wildlife Service Office of the U.S. Fish and Wildlife Service (USFWS)-

issued Guidance for estimating the effects of auditory and visual disturbance to Northern 

Spotted Owls and Marbled Murrelets in Northwestern California (USFWS, 2006).  While this is 

useful in assessing effects to Northern Spotted Owl (NSO) and Marbled Murrelet (MAMU), it 

may not be as relevant in assessing impacts to swallows or bats.  Still, because it is some of the 

best science available, it was used as guidance here. 

 

One limitation of the USFWS guidance is that it is based on limited data from one species.  The 

variations in noise effects and degrees of adaptation between species make it difficult to set 

tolerance levels (Caltrans, 2009).  There are significant species differences in the ability to hear 

in noisy environments.  These differences suggest that one model is not likely to fit all species 

under all conditions.  Moreover, how a bird integrates acoustic (i.e., noise) and visual stimuli in 

different contexts (e.g., breeding season or brooding) will have a profound effect on whether 

harassment occurs.  For example, very low level sounds bearing some resemblance to the 

sounds of a natural predator are likely to be far more important to the bird than other sounds 

with no history of signaling danger.  Such experiential factors will undoubtedly vary significantly 

by species (Dooling and Popper, 2007). 

 

Given the lack of empirical data on this point, Dooling and Popper (2007) recommend using 

subjective human experience with the noise in question as an Interim Guideline for estimating 

acceptable noise levels for avoiding stress and physiological effects.  Noise types and levels that 

appear to increase stress and adverse physiological reactions in humans may also have similar 

consequences in birds. 

 

Thus, the Memorandum on the Klamath Bridge Hinge Repair Underwater Analysis (Caltrans, 

2011), which includes an analysis of vibration and airborne noise effects (in human terms) was 

used in conjunction with the USFWS (2006) Guidance in developing protective measures for 

birds and bats, and in determining an appropriate distance at which to exclude them from the 

source of construction noise and vibration. 

 

1.2.2 Estimating Distance at which to Exclude Swallows and Bats 

Equipment that may be used during construction includes: excavators, dozers, scrapers, cranes, 

boom trucks, hoe rams, jackhammers, backhoes, concrete mixers, concrete pumps (truck or 
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trailer mounted) flatbed trucks and dump trucks, generators, air compressors, saws, pumps, and 

storage containers.  Of these, the loudest noise-producing equipment are shown in Table1.  

 

 

Table 1. Equipment producing noise levels over 80 dBA at the Klamath River Bridge Hinge 

Replacement Project. 

Equipment Acoustical Use Factor (%) 
dBA, estimated or measured at 50 ft 

from the source 

Back-up alarm 5 90 

Hoe ram 10 80-90 

Jackhammer 20 85-89 

 

The acoustic use factor is the percentage of time each piece of construction equipment is 

assumed to be operating at full power (i.e., its loudest condition) during construction.  None of 

the equipment will produce continuous noise. 

 

Using the USFWS guidance for NSO and MAMU (2006), the ambient sound level at the bridge is 

estimated to range from moderate (71-80 dBA) to high (81-90 dBA), due to traffic noise on the 

bridge.  Thus, for most project activities, which would produce noise levels of 80 dBA or less 

(moderate action-generated sound-level), the estimated distance out to which harassment 

would occur to NSO and MAMU would be zero feet.  For the project activities using the loudest 

equipment, with dBA of 81-90 dBA (high action-generated sound-level), the estimated distance 

out to which harassment would occur would be 165 feet.  By extrapolation, this is the estimated 

harassment distance for swallows and bats.  Referencing the Caltrans (2011) memo on noise and 

vibration effects at the Klamath River Bridge, the airborne noise from the hoe ram will drop to 

an average 74 dBA and a maximum of 84 dBA at 100 feet from the source. 

 

Referencing the Caltrans (2011) memo on noise and vibration and effects at the Klamath River 

Bridge, the strongest vibrations will be produced by hoe rams.  Measured 25 feet from the 

source, a hoe ram produces a peak particle velocity (PPV; the commonly accepted descriptor of 

the vibration amplitude) of 0.089.  Hoe rams typically emit single-impact (transient), or low-rate 

repeated impact vibration.  Thus, the vibration produced by these would be more than barely 

perceptible (threshold of 0.035 PPV) but much less than distinctly perceptible (threshold of 0.24 

PPV) to humans -and, by extension, to swallows and bats, 25 feet away. 

 

Thus, Caltrans estimates that an appropriate distance to exclude swallows from work is 100 feet 

to the north and 100 feet to the south of each hinge.  This distance of 100 feet from the point 

source of noise and vibration (i.e. at each hinge) is based on the goal of keeping swallows a safe 

distance from disturbance while leaving adequate nesting habitat available.  A further distance 
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out from each hinge could be excluded, but this would encroach considerably on the quantity of 

nesting space (see Impacts and Effects on Birds-Roosting Sites Available During Construction, p. 

11).  Furthermore, there is no substantial evidence to support a greater distance, and cliff 

swallows are documented as extremely tolerant of disturbance by humans. 

 

1.3 Swallow Exclusion  

1.3.1 Types, Methods, and Scope of Work for Swallow Exclusion  

 

GUIDELINES/PARAMETERS 

1. Between November 1 and February 28, exclusion will be installed; take preventative 

measures to eliminate the re-occupancy of the existing bridge structure by migratory 

bird species that will attempt to nest on the structure. 

 

2. Exclusion will be done with devices that will prevent roosting and nesting without 

morbidity or mortality to birds and bats.  Exclusion must be designed so it does not trap 

or entangle birds or bats. 

 

3. Methodology will entail draping and tightly securing all edges of 100% exclusionary filter 

fabric along the sides of the bridge and top of the piers.  Extreme care must be taken to 

ensure that no gaps or folds occur within the fabric coverage.  The fabric must remain 

taut and not sag or develop holes.  If it does, it must be promptly repaired 

 

4. Only those hinges that will be worked on within the year will have exclusion installed, so 

that available swallow nesting sites are not unnecessarily restricted - e.g. Hinge 2 will be 

excluded one year and hinges 8 and 11 the other year (unless all three hinges will be 

repaired in one year). 

 

5. A qualified biologist will inspect the bridge for birds and bats prior to installation of the 

exclusion.  They will also inspect the bridge weekly to daily, depending on the presence 

and activity of swallows for the duration of the construction activity until post-bird 

nesting-use is documented, or September 30, whichever comes first.  Site visits will 

entail inspection of any exclusionary measures to ensure that there are no flaws that 

would allow bird/bat access or bird/bat entanglement, and to make sure that bird 

nesting is not occurring within the exclusion zones. 

 
6. A qualified biologist will study the construction-related effects (e.g., noise, vibration) on 

swallows and nests outside of the exclusion zone.  Adjustments to the length of 
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exclusion will be made the following season (if the project takes more than one season), 

in accordance with these findings. 

 

7. Swallows are strongly attracted to old nests or to the remnants of deteriorated nests, 

but it is unlikely that Caltrans will be allowed to wash off nests, especially at Hinge 8, 

which is close to the river, due to water quality concerns. 

 

8. If swallows have eggs or young in the nest (i.e., due to unexpected early nesting), 

exclusion may not be used until the Resident Engineer (RE) has consulted with the 

project biologist on how to proceed. 

 

SPECIFICS 

Exclusion will be done with devices that will prevent roosting and nesting by birds, particularly 

cliff swallows, without morbidity or mortality to bats and birds.  Exclusion must be designed so it 

does not trap or entangle bats or birds. 

 

Swallows do not nest on the underside of the bridge deck (soffit) – they use the sections of the 

bridge where horizontal surfaces creates 90
o
 angles with the vertical surfaces; i.e. at the tops of 

the piers where they meet the underside of the bridge, and at the angle formed along the entire 

length of the bridge, where the overhang meets the side of the bridge deck. 

 

Exclusion will consist of non-woven RSP filter fabric.  Filter fabric will be durable in the 

potentially windy conditions, and will not pose the threat of entangling bats as netting might.  

Filter fabric was used successfully on a recent bridge exclusion project on Highway 169.  

Exclusion will be installed 100 feet out from the center of each hinge, along the length of the 

bridge (200 feet total length for each hinge); thus, there will be 600 feet of exclusion along the 

length of one side of the bridge, totaling 1,200 feet of exclusion for the entire bridge (see 

diagrams in Appendix 2).  The tops of three piers will also be excluded.  These will include: at 

Hinge 2, the top of Pier 3, at Hinge 8, the top of Pier 9, and at Hinge 11, the top of Pier 12.  Each 

pier has a circumference of 62 feet; thus, an additional 186 feet of swallow nesting area will be 

excluded. 

 

Along the length of the bridge, the fabric will be attached from the side of the overhang to the 

side of the bridge deck (see Appendix 2).  To attach the fabric, a concrete nail gun (22-charge 

gun) will be used to drive nails through plywood strips (which will hold the fabric down) into the 

concrete, making certain the fabric extends out from both edges of the plywood strips so that 

the fabric is securely tightened. 
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At the tops of the piers, the fabric can be secured using the plywood strips and nail gun method 

to attach the top of the exclusion to the soffit.  At the bottom edge of the exclusion, the fabric 

will be secured to the sides of the pier.  The most likely method would be to allow a 6-8 foot 

length of the fabric to hang down, and cinch it down tight with cable, allowing several feet of 

fabric to extend well below the cinching point. 

 

All exclusionary measures will be removed when swallow-disturbing activities are completed at 

each location, before the next breeding season. 

 

1.4 Additional Avoidance and Minimization Measures to 
Protect Birds 

In order to avoid and minimize the potential effects on migratory birds, the following measures 

will be taken: 

 

• Vegetation will be removed outside of the bird breeding season (between September 1 

and February 28).  Surveys will be performed for hummingbird nesting activity by a 

qualified biologist prior to any vegetation trimming that occurs in January through 

February, since hummingbirds could be nesting in the area at this time. 

• If vegetation has not been cleared outside of the breeding season (if cleared between 

March 1-August 31), and construction is to begin after March 1, the following guidelines 

will be observed: 

o Surveys will be conducted (no earlier than two weeks prior to construction) by a 

qualified biologist to identify if birds are nesting within the project limits. 

o If bird nests are found during pre-construction surveys: 

� The areas will be marked as environmentally sensitive and nests will be 

monitored by a qualified biologist for disturbance during construction; 

and 

� Buffer areas will be delineated around areas with active nests, and bird-

disturbing construction activities within the buffer area will not occur. 

 

• During construction activities, when evidence of migratory birds, or their occupied 

nests, is discovered that may be adversely affected, the Contractor shall immediately 

stop work within 25 feet of the occupied nests and notify the Resident Engineer (RE).  

Work shall not resume until the RE has consulted with the project biologist on how to 

proceed, and provides written notification to the Contractor that work may begin in this 

location. 
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• All disturbed areas will be revegetated and restored to pre-construction conditions.  

Replanting will occur with native plant material indigenous to the area. 

 

1.5 Impacts and Effects on Birds 

Direct impacts to birds themselves are unlikely, due to the mobility of birds.  Impacts to active 

nests will not occur since vegetation removal will occur outside of the nesting season, and 

exclusion will prevent swallows from nesting in areas where their nests, eggs or chicks could be 

disturbed or harmed.  The project will result in some temporary impacts from the removal of 

nesting vegetation, which will be replanted. 

 

1.5.1 Swallow Nesting Sites Available During Construction 

NOTE: The following is described in terms of one side (either east or west) of the bridge; swallow 

nesting areas occur on both sides of the bridge, and thus all the areas described below are 

doubled. 

 

Refer to Figure 1.  The bridge is 2,038 feet long from abutment to abutment.  Of this, 

approximately 250 feet on each end of the bridge, starting at the abutments, show no evidence 

of swallow nesting in the past several years (no nest scars or stains whatsoever), probably due 

to the height of vegetation in relation to the bridge (ground elevation is higher at the 

abutments) and possibly disturbance from people under the bridge.  This means that 

approximately 500 feet of the bridge is not normally used by swallows.  Thus, about 1,538 feet 

on each side (east and west) of the bridge is used by swallows for nesting, and is considered 

“potential nesting habitat”.  Evidence of more heavy and recent nesting (i.e., “favored nesting 

habitat“) spans from Pier 4 on the south bank of the Klamath River to Pier 11 on the north bank 

(1225 feet).  Within this span, nesting is especially concentrated over the river, between piers 4 

and 8; this appears to be a “prime” nesting habitat, spanning 700 feet on each side of the 

bridge. 

 

Caltrans proposes to exclude swallows at a distance of 100 feet from the source of noise and 

vibration (i.e., 100 feet out from both sides of the hinge, for a total of 200 feet exclusion at each 

hinge).  This would result in 600 feet excluded, leaving 938 feet (61%) of potential nesting 

habitat unexcluded, on each side (east and west) of the bridge.  All (700 feet) of the “prime” 

nesting habitat would remain available, as well as 63% (385 feet) of the remaining favored 

nesting habitat, and 48% (125 feet) of the less suitable nesting habitat.  When added together 

(east and west side of bridge), 1,400 feet of “prime,” 770 feet of favored, and 250 feet of less 

suitable habitat will be available during construction; this assumes all three hinges will be 
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replaced during the same season.  More nesting habitat will be available if construction is split 

into two seasons, because exclusion will be installed only near those hinges to be worked on 

each year. 
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Figure 1.  Swallow habitat and proposed exclusion on the Klamath River Bridge. 
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1.5.2 Bird Habitat Post-Construction 
The quantity and condition of habitat available for cliff swallow nesting on the bridge will remain 

the same as prior to the hinge replacement project. 

 

1.6 Plan Implementation 

Caltrans and the Contractor will incorporate all protective measures described above, and those 

additional ones recommended and required by the permits and approvals by the U.S. Fish and 

Wildlife Service, the California Department of Fish and Game, the Yurok Tribe, the California 

Coastal Commission and the U.S. Army Corps of Engineers. 

 

The determining factor of who installs the exclusion protection measures depends on when the 

necessary project permits (including any prior to issuance of permit conditions) are received.  If 

clearances are received, allowing enough time for Caltrans maintenance staff to mobilize and 

install the measures, then maintenance staff will conduct the work.  If clearances are not 

received with enough time remaining for Caltrans maintenance staff to conduct the work, then 

the project contractor will install the exclusion/protection measures. 

 

1.7 Follow Up and Monitoring 

Swallows will be monitored by a qualified biologist.  Surveys will be conducted prior to the 

installation of exclusion and throughout the period when exclusion is in place, including during 

construction.  Reports will be made via email or phone to the permitting agencies on a monthly 

basis.  A written post-construction report will be submitted within 4 months of the end of 

construction.  The report will include swallow use of the bridge and nesting habitat, 

effectiveness of exclusion devices, construction/demolition activities occurring, and any 

mortality or disturbance behavior observed. 

 

Additional breeding season surveys will be conducted in the year following the hinge 

replacement, and a second annual report will be submitted, documenting swallow nesting use 

of the bridge. 
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Chapter 2 BATS 

2.1 Known and Presumed Bat Presence and Use 

At least 5 to 6 individuals, and potentially several more bats, use the bridge hinges as day roosts.  

Possibly up to a few hundred (though the number is unknown) bats use the interior of the box 

girders as day roosts, and may also use the box girders as maternity colony roosts (see the 

attached Bat Surveys at the Klamath River Bridge, 2009-2011).  It is undetermined whether bats 

use the bridge for night roosting, but this seems likely, given the bridge’s proximity to foraging 

habitat (riparian corridor) and the documented presence (via analysis of audio recordings) of 

several bat species foraging during the evening at the bridge.  Night roosting normally occurs on 

the exterior of bridges, where bats take brief respites during foraging bouts (Caltrans, 2010a). 

 

Bats occupy some of the bridge hinges at least during the summer (June-August) into late 

September.  It is highly likely they use the bridge in spring (i.e., beginning in late February to 

March), as evidenced by large amounts of guano in the interior of the bridge (possible maternal 

colonies). 

 

Some bats may use the bridge as a winter roost (Caltrans, 2010a); however, this remains to be 

verified by winter surveys.  It is unlikely the bridge is used for hibernation, as temperatures are 

not cold enough in this area.  The attached Bat Surveys Report provides details about survey 

effort and findings. 

 

2.1.1 Bat Species Present 

The project area is within the range of Yuma myotis (Myotis yumanensis), silver-haired bat 

(Lasionycteris noctivagans), fringed myotis (Myotis thysanodes) (CNDDB, August 2011) and little 

brown bat (Myotis lucifugus) (J. Szewczak, pers. comm., September 15, 2010). 

 

Bat recording equipment and software (Szewczak, 2011) analysis were used during the first half 

of September 2011 to identify species present (Table 2).  Five species were positively identified 

as present in the vicinity of the bridge: 

1. Yuma myotis  

2. California myotis (Myotis californicus) 

3. little brown myotis 

4. hoary bat (Lasiurus cinereus) 

5. silver-haired bat   
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WBWG: The Western Bat Working Group - H = High, M = Medium, LM = Low-Medium – priority  

Table 2.  Special Status of Bat Species found in the vicinity of the Klamath Bridge.  The Department of 

Fish and Game considers the ranked taxa on this list to be those of greatest conservation need.  Two 

species had no special status ranking.  (Source: CDFG Biogeographic Data Branch California Natural 

Diversity Database - Special Animals, January 2011). 

              

Scientific name Common Name 

Rank 

ESA CESA Other Status 

Global 

 

Subnational 

Myotis yumanensis Yuma myotis G5 S4? S4? None None BLM:S 

      

IUCN:LC 

      

WBWG:LM 

       Myotis californicus California myotis N/A N/A N/A N/A N/A 

       Myotis lucifugus Little brown myotis G5  S2S3 None None IUCN:LC 

 

(San Bernardino Mts 

    

WBWG:M 

 

population) 

     

       Lasiurus cinereus Hoary bat G5  S4? None None IUCN:LC 

      

WBWG:M 

       Lasionycteris 

noctivagans Silver haired bat G5  S3S4 None None IUCN:LC 

      

WBWG:M 

       Antrozous pallidus Pallid bat G5  S3 None None BLM:S 

      

DFG:SSC 

      

IUCN:LC 

      

USFS:S 

      

WBWG:H 

       

Eptesicus fuscus  Big brown bat N/A N/A N/A N/A N/A 

       Rank: Global - G5 - Secure Global Conservation Status 

Rank: Subnational - S2S3 - Imperiled/Vulnerable; S3 - Vulnerable;  

S3S4 - Vulnerable/Apparently Secure; S4? - Apparently Secure (Variant Rank) 

BLM: S - Bureau of Land Management sensitive species 

DFG: SSC: California Species of Special Concern. 

IUCN - The World Conservation Union; LC = Least Concern 

USFS: USDA Forest Service sensitive species 
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A sixth species, pallid bat (Antrozous pallidus), was identified as most likely being present.  A 

seventh species, big brown bat (Eptesicus fuscus), was identified as possibly being present.  See 

the attached report, Bat Surveys at the Klamath River Bridge, 2009-2011, for details. 

 

Some of these species have special conservation status, as listed in Table 2. 

 

2.2 Roosting Habits and Habitats of Bat Species Present 

It is not known definitively all potential species of, and the full extent of how and when, bats use 

the Klamath River Bridge.  Thus, this exclusion plan relies on the best available science to predict 

the likely type of bat use of the bridge – i.e., as maternal, day, night or migratory staging roosts, 

or over-winter hibernacula.  This information was incorporated in planning the exclusion 

techniques that will be used.  Natural history parameters and ecological requirements vary 

considerably among species, making it important that individual species occurring at a project 

site be correctly identified, and that species assemblage be adequately characterized (Johnston 

et al., 2004).  Below is species-specific information relevant to potential use of the Klamath 

Bridge, based on species accounts (Bat Conservation International, 2011; Western Bat Working 

Group, 2005). 

 

Yuma myotis – Frequently roosts in bridges.  Females give birth from mid-spring to mid-summer.  

There are gaps in knowledge about winter range, and winter roost requirements, and it is 

unknown if they hibernate or overwinter in northwestern California.  Bachelor males also 

sometimes roost in abandoned cliff swallow nests. 

 

Little brown myotis - Summer maternity colony sites include human-occupied structures, 

sometimes bridges.  Fidelity to physically stable day and night roost sites is strong, and 

individuals return for many years.  Hibernation sites (typically caves and abandoned mines) and 

seasonality are poorly known in the west.  Lack of knowledge of hibernation sites (and the 

degree of population aggregation at these sites) is a key point of vulnerability for this species. 

This species is especially associated with humans, often forming nursery colonies containing 

hundreds, sometimes thousands of individuals in buildings, attics, and other man-made 

structures. 

  

Pallid bat – Day and night roosts frequently include bridges.  Pallid bats roost in rock crevices, 

buildings, and bridges in arid regions.  Although year-to-year and night-to-night roost reuse is 

common, they may switch day roosts on a daily (1-13 d) and seasonal basis.  Parturition occurs 

from late April to July, and weaning in August; populations at higher latitudes and in cooler 

climates give birth later in the season.  Winter habits are poorly known, but this species 
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apparently does not migrate long distances between summer and winter sites.  In coastal 

California, males and females overwinter in a primary roost but occasionally use alternate roosts 

throughout the winter.  Overwintering roosts have relatively cool, stable temperatures and are 

located in protected structures beneath the forest canopy or on the ground, out of direct 

sunlight.  Few records of seasonal movements, locations of hibernacula and winter roosts, and 

mating behavior exist. 

 

Big brown bat - This species is well known for its propensity to roost in anthropomorphic 

structures, including bridges.  Bridges are commonly used as night roosts by males and pre-

parturition and post-lactating females.  Females give birth in early summer, after a gestation of 

about 60 days.  The young are volant in 3-4 weeks.  This species hibernates for most of the 

winter in the northern portion of its range.  It appears to be a relatively sedentary species and is 

not known to migrate large distances.  Information is generally lacking on seasonal movements 

and hibernation sites. 

 

California myotis – Is infrequently reported as roosting in bridges.  It forms small maternity 

colonies in cliff crevices, buildings, and bridges.  Like many species, California myotis switch 

roosts on a regular basis, sometimes within a few feet, sometimes up to a mile apart. 

 

Hoary bat – Is not reported as roosting in bridges; large groups migrate in autumn.  Humans 

rarely get the chance to see these magnificent bats; they are not attracted to houses or other 

human structures, and they stay well hidden in foliage throughout the day.  They typically roost 

10-15 feet up in trees along forest borders. 

 

Silver-haired bat - Maternity roosts appear to be almost exclusively in trees.  Some records exist 

for roosts in other structures, but these appear to be largely anomalies.  Radio-tracking has 

shown that these bats travel considerable distances from roost sites to foraging areas.  Seasonal 

records suggest considerable north-south migration, with animals moving to warmer, more 

southern climates in the winter.  The few overwintering individuals that have been found in 

Oregon and Washington were juveniles from the previous summer.  They form maternity 

colonies almost exclusively in tree cavities or small hollows.  Even though they are highly 

dependent upon old growth forest areas for roosts, silver-haired bats feed predominantly in 

disturbed areas, sometimes at tree-top level, but often in small clearings and along roadways or 

water courses. 

 

It is highly unlikely that any bat species hibernate on the Klamath River Bridge, due to the 

temperate climate of the region; it is not cold enough to trigger hibernation.  It is possible that 

bats use the bridge for over-winter roosting, during which they remain active and forage.  
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However, more surveys are needed to corroborate this.  Table 3 summarizes the potential bat 

use of the bridge, based on local surveys and best available science. 

 

Table 3.  Potential Bat Roost Use and Probable Season of Use of the Klamath River Bridge, DN-101 

  Type of Roost 

Bat Species Day Night Maternity Migratory Winter Hibernation 

Yuma myotis Mar-Oct Mar-Oct mid-Mar - Aug ? ? ? 

California myotis Infrequent Infrequent mid-Mar - Aug Infrequent ? unlikely 

Little brown myotis Mar-Oct Mar-Oct mid-Mar - Aug ? ? unlikely 

Hoary bat N N N N N unlikely 

Silver haired bat N N N N N unlikely 

Pallid bat Mar-Oct Mar-Oct May - early Sep ? Y unlikely 

Big brown bat Mar-Oct Mar-Oct Apr - Aug ? ? unlikely 

 

2.2.1 Additional Surveys 

Surveys will continue to more precisely determine bat use of the bridge and the time of year (if 

any) bats are not present in the bridge, when exclusion devices would best be installed.  Pre-

exclusion surveys will be conducted. 

2.2.2 Assumptions 

Based on what has been observed at the bridge, and what is known of typical bat behavior and 

roosting requirements, the most conservative approach to protect bats includes assuming:  

 

1. Bats are present in all hinges and box girders, at least for part of each year.  

Furthermore, since different species may use a site at different times of the year and 

even within one season, and bat roosts can change location from year to year (Caltrans, 

2010a), it is prudent to make such an assumption. 

 

2. All three hinges to be replaced may be used as day roosting areas for a small number    

(< 100) of bats, at any time of year.  The hinges likely do not serve as maternal roosts. 

 

3. Bridges (especially concrete ones, which hold heat better) often serve as significant 

night roosts.  Those most commonly used for night roosts are open cavity sites.  Though 

the Klamath River Bridge has no open cavity sites, it is made of concrete.  Thus, bats 

may use some exterior bridge surfaces for temporary night roosting, from which they 

would be free to escape if disturbed by the hinge repair work. 

 

4. Box girders abutting the hinges are occupied by bats during spring (as soon as early 

March) through summer, and are gone by early October.  Box girders may be used as 
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maternal roosts, and extra precautions are necessary in installing exclusion devices 

here. 

 

5. Bats may roost over-winter on the bridge, but more surveys are necessary to document 

this.  Non-hibernating bats may use areas, such as the Klamath River Bridge, that have 

prolonged periods of non-freezing temperatures during winter (Caltrans, 2010a). 

 

6. There may be a low number of bats present that are undetected during surveys. 

 

2.3 Potential for Disturbance to Bats 

The same background information and analyses for swallows were used in estimating the effects 

of construction vibration and noise on bats and at what distance to exclude them from the noise 

source.  Please refer to pp 5-6 under BIRDS - Effects of Construction Noise and Vibration on 

Swallows and Bats Nesting or Roosting on the Bridge and Estimating Distance at which to 

Exclude Swallows and Bats.  One additional reference on bats documented that bats roosting in 

bridges are subjected to traffic noise, and are very tolerant of noise and vibration from above, 

though not from below (Caltrans, 2010a).  

 

Caltrans determined that an appropriate method to exclude bats from work is to prevent them 

from entering the box girders adjacent to the hinges to be replaced.  This will result in keeping 

bats 140 feet from the point source of noise and vibration in the longer box girder adjacent to 

the hinge.  In the shorter box girder, bats will be kept a minimum distance of 35 feet from the 

point source, but will be free to move an additional 175 feet away (Figure 2). 

 

This is based on the goal of keeping bats a safe distance from disturbance while leaving 

adequate roosting habitat available.  Unlike nesting swallows, bats with young are not attached 

to a particular spot, though they cannot move long distances with the young.  Thus, if bats are 

rearing pups in the box girder on the other side of the pier from the hinge, they will be able to 

move their young away (by crawling or flying, depending on the stage of their young) from the 

source of disturbance (up to a distance of 175 feet, the length of the girder). 
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Figure 2.  Distance bat exclusion will keep bats away from the point source of high level noise and vibration work at each hinge on the Klamath       

River Bridge. 
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2.4 Installation of Bat Exclusion 

It would be optimal to perform the hinge repair when bats are not present.  However, it will not 

be possible to perform the work entirely outside of the season when bats are anticipated to 

occupy the bridge, as the work is scheduled to occur from mid-May through October during the 

low flow season of the Klamath River, due to water quality concerns.  Thus, exclusion devices 

will be installed prior to the arrival of bats, if at all possible.  Surveys will be conducted no more 

than 15 days prior to and throughout the installation in order to fully assess bat presence, and 

installation methods will be adjusted accordingly to ensure bats are not trapped or injured.  A 

qualified and experienced biologist will conduct the bat surveys.  This biologist must possess a 

degree in biological or natural science from an accredited college or university and have a 

minimum of 1-year experience in performing bat surveys, and/or certified bat training. 

 

2.4.1 Timing of Bat Exclusion 

Exclusion devices will be installed on the bridge hinges and box girders between November 15 

and February 28, when bats are not expected to be present, and prior to the season of 

construction.  It is not recommended to seal a structure at all during April-August as this will 

trap flightless young inside (Bat Conservation and Management, BCM, 2011). 

 

If it proves infeasible to exclude when no bats are present (e.g., bats are found to use the bridge 

year-round or for extensive periods), the following additional precautions will be taken: 

 
1) At the hinges and any box girders used solely as non-maternal roosts, install exclusion 

devices after bat emergence at dusk, with devices that will allow bats still inside to exit 

but not re-enter the bridge.  Installation of bat exclusion will begin approximately one 

hour after sunset, to allow for all bats to exit the bridge, and be completed within 3 

hours after sunset, since bats may return in the early evening to roost after foraging 

bouts.  Most bats start to leave a building about 15 minutes after sunset; however, 

some species of bats leave their roosts later than others (BCM, 2011). 

 

2) At box girders and any hinges that serve as maternity roosts no exclusion will be 

installed during the pup season, estimated to occur between late April and late August.  

It is imperative that exclusion be installed prior to or after these dates.  Pups are non-

volant, unable to fly and leave the roost, during this period. 
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3) It is planned for all three hinges to be repaired within the same year.  However, if this 

plan changes, only those hinges that will be worked on within the year will have 

exclusion installed, so that available bat roosting sites are not unnecessarily restricted - 

e.g. Hinge 2 will be excluded one year and hinges 8 and 11 the other year. 

 
4) Installation of exclusions should be carefully monitored or avoided during periods when 

night temperatures fall below 50
o
 F (10

o
 C), because bats may remain inactive and not 

leave their roost sites (BCI 2011).  If bats are hibernating (which is unlikely) in the bridge 

during the winter, exclusions should be postponed until spring when bats emerge to 

feed. 

 

5) Inspections will be conducted prior to the installation of exclusionary measures and 

thereafter on a weekly basis, at a minimum, to ensure bats are not present. 

 

2.4.2 Types, Methods, and Scope of Work for Bat Exclusion  

Excluding bats from a roost is a process that allows them to exit unharmed, but not re-enter (BCI  

1999).  Surveys for bat presence will be conducted prior to exclusion installation.  All obvious 

accesses will be sealed except one or two of the principal openings.  One-way exclusionary 

devices will be installed on the openings into the box girders, to allow any bats remaining inside 

the bridge to escape from, but not return to, the bridge interior. 

 

Exclusion devices will be installed on the bridge hinges and box girders between November 15 

and February 28, when bats are not expected to be present, and prior to the season of 

construction.  It may be possible to do exclusion in March and early April, if necessary, 

depending upon whether bats are present or not.  It is possible bats will be present year-round.  

It is not recommended to seal a structure at all during mid-April-August, as this could trap 

flightless young inside. 

 

2.4.3 Restrictions 

-- Exclusion will be done with devices that will prevent roosting without morbidity or mortality 

to bats.  Exclusion will be designed so it does not trap or entangle bats.  Bird netting (Johnston 

et al., 2004) or other materials that could injure or kill bats will not be used as exclusion devices. 

 

--Bat exclusion will be overseen by a qualified biologist. 

 

-- Installation of exclusions should be carefully monitored or avoided during periods when night 

temperatures fall below 50
o
 F (10

o
 C), because bats may remain inactive and not leave their 
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roost sites.  If bats are hibernating (which is unlikely) in the bridge during the winter, exclusions 

should be postponed until spring when bats emerge to feed. 

 

-- According to Bat Conservation International (1999), caulking, flashing, screening or heavy-duty 

mesh can be used to bat-proof most openings on the outside.  Expanding foam, caulking or 

similar products that take time to cure should not be used to seal cracks where bats are active 

and could come into contact with it (i.e., inside the box girders) because they can become 

entangled in that material as it dries.  Such material can be used (i.e. on the outside of box 

girders and at the hinges) where it can be protected from contact with bats while it dries.  

These materials should be quick drying, preferably water-based, and produce no toxic off-

gasses.  

 

2.4.4 Order of Work and Methods 

 

1) Surveys: at least 2 (more may be necessary) will be conducted prior to exclusion, by a 

qualified and experienced bat specialist/biologist. 

 

a)  Bat surveys will be conducted prior to the exclusion (no more than 15 days prior to 

and throughout the installation in order to fully assess bat presence, and installation 

methods will be adjusted accordingly to ensure bats are not trapped or injured). 

   

2) Exclusion: Once it is confirmed that no bats are present in the roost areas (inside box 

girders, inside the hinge joints, or any other possible roosting areas on which work is to be 

performed), exclusion should begin.  If bats are present, extra precautions and more time 

will need to be taken.  If a maternity colony is present, exclusion may not take place until 

pups are volant and have left the roost. 

 

 a)  Box Girders; (6 per hinge); Primary exit points are identified and marked on all the 

box girders adjacent to the hinges to be worked on that year.  These include any 

type of openings such as scupper holes, drainage holes and inspection openings.  All 

other escape routes greater than 0.25 inches (0.6 centimeter) are sealed.  The 

preferred method is to use 1/8” wire mesh to bend and shape to fit the opening to 

be excluded.  Other methods could include the use of caulking or flashing. 

 

The large access openings will have one-way exclusionary devices or valves installed.  

The preferred method is to install PVC pipe with or without an attached plastic 

sleeve (see attached BCI publication on Bat Exclusion for the details of installation).  

The pipe should be 10” long with a 2” diameter, and installed so that the tube or 
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pipe extends no more than ¼” into the opening.  The access hole would first be 

covered with plywood board (or a sandwich of plywood boards) and bolted, or 

otherwise attached to the soffit, with a hole cut out to accommodate the PVC 

pipe/tube.  The plywood will be attached in such a way (i.e. sealant applied to the 

edges) that no crevices or cracks remain for bats to access.  

 

 b) Hinges (3 total hinges, but only one or two may be excluded per year):  Access to 

unused portions of these long crevices can be minimized by filling them with 

suitable material, such as wood, backer rod, steel wool, tubular foam pipe 

installation, heavy-duty mesh, expanding foam or caulk.  Care should be taken to 

avoid sealing bats into the roost.  If bats are determined to be present, the 

installation of bat exclusion will begin approximately one hour after sunset, to allow 

for all bats to exit the bridge, and be completed within 3 hours after sunset, since 

bats may return in the early evening to roost after foraging bouts.  No exclusion will 

be performed at the hinges until all bats have evacuated the hinge.  The preferred 

method will be to use a quick drying, water-based caulk or expanding foam, but 

caution should be used and the foam/caulk protected from contact with bats while 

it dries (i.e. with plywood or other covering).  Bats displaced during exclusions may 

try to return to the roost for a short time following the procedure (BCI, 1999).  

Additionally, a type of sealant will be used that produces no toxic off-gasses.  

 

It is likely not possible to install one-way exclusionary devices at the hinges, due to 

their linear and shallow, crevice-like configuration.   

 

3) Other Work:  Remove existing coverings (metal squares) from the soffit inspection openings 

on those box girders adjacent to hinges not being replaced, to compensate for loss of 

habitat during hinge repair. 

 

4)  Follow up Surveys and Inspections:  Inspections will be conducted on a weekly basis, at a 

minimum, to ensure bats are not present in the excluded parts of the structure, or 

entrapped in the exclusion devices. 

 

5) Exclusion Removal:  All exclusionary measures must be removed when bat-disturbing or 

entrapping activities are completed at each location.  The exclusion should not be left up 

over-winter and allowed to deteriorate in the weather, and must be removed before bats 

return in the spring.  
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2.5 Additional Avoidance and Minimization Measures to 
Protect Bats 

1. When evidence of bats within the work area or excluded areas is discovered, or if it is 

determined that bats may be adversely affected by construction activities, or when bats 

are injured or killed as a result of construction activities, the Contractor shall 

immediately stop work within 25 feet of the occupied roosts, injured or dead bats, and 

notify the Resident Engineer.  Work will not resume until the Resident Engineer has 

consulted with the bat biologist and provides written notification that work may begin 

in this location.  

 

If bats are found to roost in sections of the bridge where no work is to be performed, measures 

will be employed to minimize disturbance to them.  These include;  

 

2. Designating the areas under the roost within visual sight of the bats as an 

Environmentally Sensitive Area.  

 

3. Minimizing clearing and grubbing, when possible. 

 

4. Combustion equipment, such as generators, pumps, and vehicles would not be parked 

or operated under or adjacent to the structures unless necessary to perform the work. 

 

5. If night work is needed, lighting should only focus on the portion of the bridge actively 

under construction.  Presence of personnel directly under bat colonies would be 

minimized, especially during bat exit and entrance times of dusk and dawn. 

 

6. When evidence of bats is discovered, or if it is determined that bats may be adversely 

affected by construction activities, or when bats are injured or killed as a result of 

construction activities, the Contractor shall immediately stop work within 25 feet of the 

occupied roosts, injured or dead bats and notify the Resident Engineer.  Work shall not 

resume until the Resident Engineer has consulted with the bat biologist and provides 

written notification that work may begin in this location. 

 

2.6 Impacts and Effects on Bats 

2.6.1 Roosting Sites Available During Construction 

Since only one to three hinges will be worked on at a time, the other bridge hinges (4 total on 

the bridge) and bridge structures will be available for roosting during the work.  The existing 
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large soffit openings (used for human access) to those box girders not adjacent to hinges being 

repaired will be uncovered at the time exclusion is installed elsewhere.  This will provide easily 

accessible, alternate roosting habitat and help compensate for loss of habitat during hinge 

repair.  There is evidence (based on the presence of guano) that some of these box girders have 

been used by bats, but not to the same extent as the one box girder where the soffit opening 

has been uncovered for 2-3 years.  It appears that this box girder was used much more heavily 

by bats (much thicker layer of guano), and it may likely be because the very large access opening 

was uncovered.  The other box girders have metal plates bolted to cover the access holes, and 

bats are only able to access the box girders through much smaller openings.  

 

Additionally, there are several potential alternate roosting sites and existing habitat (i.e., foliage, 

large standing snags, and rock crevices) in the vicinity of the bridge.  The installation of smaller, 

temporary bat houses (typically attached to structures or free-standing), would most likely not 

be effective, as they do not maintain a steady temperature conducive to bat roosting, and often 

bats do not use them (Caltrans, 2002).  Given the amount of bridge available for roosting, it is 

probable bats would choose the bridge over new bat housing. 

 

2.6.2 Bat Habitat Post-Construction  
The repaired bridge will provide as much, and likely more, roosting area and potentially better 

habitat value than it currently provides for bats.  To help accomplish this, slight modifications 

will be made as part of the work. 

 

Hinges to be replaced will be approximately the same dimensions and will provide similar 

roosting structure as the existing hinges.  At each finished hinge, the newly installed joint foam 

(expanded polystyrene) will be trimmed at the exterior edge to leave a 6-inch depth for bats to 

access for roosting.  Previously, the foam was installed flush with the exterior of the hinge joint, 

and only provided bat roosting habitat if it weathered away.  The plans will identify the removal 

of foam within the hinges (to a 6 inch depth from edge of bridge, from soffit to deck--on both 

the east and west side) at all three hinges. 

 

Opening to the box girders will be left as they were (or more accessible to bats than) before 

construction.   Specifically, the one box girder (at Hinge 8) where the large soffit opening has 

remained uncovered for 2-3 years will remain so, since bats are accustomed to frequenting this 

girder.  Within this box girder, there is evidence of high bat use, which is probably due to ease-

of-access.  As an additional habitat-enhancing measure, another box girder (at Hinge 2) with 

evidence of moderate bat use (indicating favorable habitat), will have its soffit opening 

uncovered to allow easier access in the future for bats.  The plans will specify at Hinge 2 to leave 

the cover off of the inspection access point, long span (south side of hinge) at the easternmost 
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box/cell, and at Hinge 8 to leave the cover off of the inspection access point, short span (north 

side of hinge) at the easternmost box/cell.  In addition, the new hinge seats will be 2 feet, as 

compared to the existing 6-inch hinge seats, resulting in 1.5 feet of additional bat habitat. 

 

2.7 Plan Implementation 

Caltrans and the Contractor will incorporate all protective measures described above, and those 

additional ones recommended and required by the permits and approvals by the U.S. Fish and 

Wildlife Service, the California Department of Fish and Game, the Yurok Tribe, the California 

Coastal Commission and the U.S. Army Corps of Engineers.   

 

The determining factor of who installs the exclusion protection measures depends on when the 

necessary project permits (including any prior to issuance of permit conditions) are received.  If 

clearances are received, allowing enough time for Caltrans maintenance staff to mobilize and 

install the measures, then maintenance staff will conduct the work.  If clearances are not 

received with enough time remaining for Caltrans maintenance staff to conduct the work, then 

the project contractor will install the exclusion/protection measures. 

 

2.8 Follow Up and Monitoring 

Bats will be monitored by a qualified biologist with training and experience in bat surveys, 

identification, biology, behavior, and roosting habitat requirements.  Surveys will be conducted 

prior to the installation of exclusion and throughout the period when exclusion is in place, 

including during construction.  Reports will be made via email or phone to the permitting 

agencies on a monthly basis.  A written post-construction report will be submitted within 4 

months of the end of construction.  The report will include seasonal and diurnal bat use of the 

bridge and roosting habitat, effectiveness of exclusion devices, construction/demolition 

activities occurring, and any mortality or disturbance behavior observed. 

 

Additional seasonal surveys will be conducted for bats in the year following the hinge 

replacement, and a second annual report will be submitted, documenting bat use and location 

in the bridge.  
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Appendix 1.   

Bird species observed at Hinge Work Areas 8 and 11, Klamath River Bridge Project during field visits and surveys, 2009 and 2010. Effort to 

document all species was made in June, July and August. Otherwise, these are incidental observations. 

 

2009 2010 

Species Name March June July August October March June July August 

Common Merganser - Mergus merganser X 

California Quail - Callipepla californica X X X X X X 

Turkey Vulture - Cathartes aura X X X X X 

Osprey - Pandion haliaetus X X X X X X X 

White-tailed Kite - Elanus leucurus X 

Bald Eagle - Haliaeetus leucocephalus X X 

Red-shouldered Hawk - Buteo lineatus X X X 

Peregrine Falcon - Falco peregrinus X 

Semipalmated Plover - Charadrius semipalmatus X 

Spotted Sandpiper - Actitis macularius X X 

Greater Yellowlegs - Tringa melanoleuca X 

Western Gull - Larus occidentalis X X X X 

Band-tailed Pigeon - Patagioenas fasciata X X X 

Mourning Dove - Zenaida macroura X X 

Vaux's Swift - Chaetura vauxi X X X 

Anna's Hummingbird - Calypte anna X X X 

Rufous Hummingbird - Selasphorus rufus X X 

Allen's Hummingbird - Selasphorus sasin X X 

Rufous/Allen's Hummingbird - Selasphorus rufus/sasin X X X X 

Belted Kingfisher - Megaceryle alcyon X X X X 

Downy Woodpecker - Picoides pubescens X X 

Northern Flicker - Colaptes auratus X 

Western Wood-Pewee - Contopus sordidulus X X X X 

Pacific-slope Flycatcher - Empidonax difficilis X X X X 

Black Phoebe - Sayornis nigricans X 

Hutton's Vireo - Vireo huttoni X X X 

Warbling Vireo - Vireo gilvus     X       X X   
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Appendix 1.  (continued) 

 
2009 2010 

Species Name March June July August October March June July August 

Steller's Jay - Cyanocitta stelleri   X         X X X 

American Crow - Corvus brachyrhynchos X X X X 

Common Raven - Corvus corax X X X X X 

Northern Rough-winged Swallow - Stelgidopteryx 

serripennis X X 

Tree Swallow - Tachycineta bicolor X X 

Violet-green Swallow - Tachycineta thalassina X X X X X 

Barn Swallow - Hirundo rustica X X X X 

Cliff Swallow - Petrochelidon pyrrhonota X X X X X X 

Black-capped Chickadee - Poecile atricapillus X X X X 

Chestnut-backed Chickadee - Poecile rufescens X X X X X X 

Bushtit - Psaltriparus minimus X X 

Bewick's Wren - Thryomanes bewickii X X X X 

House Wren - Troglodytes aedon X 

Winter Wren - Troglodytes troglodytes X X X X X 

Swainson's Thrush - Catharus ustulatus X X X 

American Robin - Turdus migratorius X X X X X X 

Varied Thrush - Ixoreus naevius X 

Wrentit - Chamaea fasciata X X X X X X 

European Starling - Sturnus vulgaris X X X 

Cedar Waxwing - Bombycilla cedrorum X X X X X 

Orange-crowned Warbler - Vermivora celata X X X X 

Yellow Warbler - Dendroica petechia X X X X 

Common Yellowthroat - Geothlypis trichas X X 

Wilson's Warbler - Cardellina pusilla X X X X X X 

Yellow-breasted Chat - Icteria virens   X         X X   
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Appendix 1.  (continued) 

 

2009 2010 

Species Name March June July August October March June July August 

Spotted Towhee - Pipilo maculatus       X         X 

Song Sparrow - Melospiza melodia X X X X X X X 

White-crowned Sparrow - Zonotrichia leucophrys X X X X X 

Western Tanager - Piranga ludoviciana X X 

Black-headed Grosbeak - Pheucticus melanocephalus X X X X 

Brewer's Blackbird - Euphagus cyanocephalus X X X X 

Brown-headed Cowbird - Molothrus ater X X X 

Purple Finch - Carpodacus purpureus X 

Lesser Goldfinch - Spinus psaltria X 

American Goldfinch - Spinus tristis X X X X X 
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Appendix 2. 

 Method of Swallow Exclusion at the Klamath River Bridge. 
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Introduction 
The California Department of Transportation (Caltrans) is planning to repair the United States Route 
101 bridge over the Klamath River in northern California. Work will include demolishing part of the 
bridge deck where three hinges will be replaced.  Dynamic hoe rams will be used to demolish 
portions of the bridge deck that will be removed and replaced.  Caltrans has developed a 
construction specification that limits hoe‐ram energy to 1,200 ft‐lbs.  Hoe‐ram energy needs to be 
limited to avoid damage to nearby areas of the bridge structure that are not being demolished. 
Figure 1 (attached) shows the three hinges that will be repaired.  These hinges are identified as 
Hinge 2, Hinge 8, and Hinge 11.  

The hydroacoustic impact assessment prepared for this project (ICF International 2012) indicates 
that underwater noise levels generated by hoe ram demolition activities will not result in 
underwater noise levels that exceed fish injury threshold established by NOAA Fisheries. However, 
the Coastal Commission is requiring that hydroacoustic monitoring be conducted during demolition 
of the first half width removal of Hinge 8 to ensure that injury thresholds are not exceeded.  This 
hydroacoustic monitoring plan has been prepared to provide details on how underwater noise 
monitoring will be conducted.  

Background on Underwater Sound 

Underwater Noise Metrics 

Airborne sound is measured using the logarithmic decibel scale.  Underwater sound is also 
measured with a decibel scale.  However, because decibels used for airborne sound measurement 
use a reference level that is different from the reference level used for water, airborne sound levels 
and underwater sound levels cannot be directly compared.  Table 1 provides a range of typical 
underwater sound levels.  

Table 1 
Typical Sound Levels in Underwater Environments 

Sound Source Sound Pressure Level (dB RMS) 

High explosive at 100 meters  220 

Airgun array at 100 meters  200 

Unattenuated pile strike at 200–300 meters  180 

Large ship at 100 meters  160 

Fish trawler passby (low speed) at 20 meters  140 

Background with boat traffic (ranging from quiet 
estuary to water body with boat traffic) 

60–100 

 
Pile driving in water or on land near water can produce underwater sound that can affect fish.  The 
Caltrans Technical Guidance for Assessment and Mitigation of the Hydroacoustic Effects of Pile 
Driving on Fish (2009) provides a thorough discussion of this issue including detailed definitions of 
terminology and measurement metrics.  The following is a brief discussion of common underwater 
noise metrics.  
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Peak sound pressure level (Lpeak), root‐mean‐squared (RMS) level, sound exposure level (SEL), and 
the related cumulative sound exposure level (SELcumulative) are commonly used in evaluating 
hydroacoustic impacts on fish and are expressed in terms of decibels relative to 1 micro‐pascal.  The 
peak sound pressure is the instantaneous maximum or minimum overpressure generated by 
impulse event such as a pile strike.  The RMS level is the square root of the sum of the squared 
pressures multiplied by the time increment and divided by the impulse duration.  SEL is a measure 
of the total sound energy associated with a single event.  SELcumulative is a measure of the total or 
cumulative sound energy associated with multiple events such as multiple pile strikes. Refer to the 
Caltrans Technical Guidance for Assessment and Mitigation of the Hydroacoustic Effects of Pile 
Driving on Fish (Caltrans 2009) for detailed definitions of these terms. 

The concept of cumulative SEL is used in impact pile driving underwater noise analysis.  In a 
situation where the single strike SEL is relatively consistent and the number of strikes can be 
counted, the cumulative SEL can be estimated by taking 10 times the logarithm of the number of 
strikes and adding that value to the single strike SEL.  For example, if it takes 1,000 strikes to install 
a pile and the single strike SEL is 175 dB, the cumulative SEL is calculated as follows. 

SELcumulative = 175 + 10log(1,000) = 175 + 30 = 205 dB 

This method cannot be applied to hoe‐ram activity because more than one ram strike will typically 
occur within one second. In addition, the nature of hoe‐ram demolition does not result in consistent 
single strike SEL values or strikes that can be readily counted.  In this situation real time monitoring 
of the cumulative SEL value is the best approach to ensuring that the cumulative SEL criterion is not 
exceeded.  The approach to measuring cumulative SEL based on real time monitoring is described 
below.  

Underwater Noise Impact Criteria 

Over the last 10 years, criteria for evaluating potential effects on fish from sound generated by pile 
driving have evolved as a result of work conducted by the Fisheries Hydroacoustic Working Group 
(FHWG). This group includes representatives from the Federal Highway Administration (FHWA), 
departments of transportation in Oregon and Washington, National Oceanic and Atmospheric 
Administration Fisheries (NOAA) (Southwest), NOAA Fisheries (Northwest), United States Fish and 
Wildlife Service, the California Department of Fish and Game, and the Unites States Army Corps of 
Engineers.  Technical fisheries and noise experts also participate in the FHWG.  

A meeting of the FHWG in June 2008 resulted in the Agreement in Principal for Interim Criteria for 
Injury to Fish from Pile Driving Activities (Fisheries Hydroacoustic Working Group 2008).  The 
agreed upon criteria identify sound pressure levels of 206 dB peak and 187 dB cumulative SEL for 
all listed fishes except those weighing less than 2 grams. For such fishes, the criterion for the 
cumulative SEL is 183 dB.  These criteria were developed specifically for impact pile driving and 
were not designed to address underwater noise generated by vibratory pile driving, demolition 
activities, or other sources.   
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Monitoring Plan  

Equipment  

Measurements will be made with hydrophones that have a flat frequency response and are omni‐
directional over a frequency range of 10 to 10kHz.  The selected hydrophone system setup will be 
designed to withstand the marine and construction environment.  The signals will be fed into an 
appropriate date‐logging device, such as an integrating sound level meter (SLM).  The systems will 
have the capability to make quality recordings using a solid state digital audio recorder.  The 
accuracy of the measurement system will be 1 dB from 10 to 10,000 Hz.   

The anticipated measurement range for peak sound pressures shall be 160 to 200 dB referenced to 
1 micro Pascal (µPa).  The measurement system will be able to measure the unweighted or C‐
weighted sound exposure level in dB referenced to 1 µPa second.  The measurement systems will 
have the capability to provide a real time readout display of measured underwater sound levels.  
The real‐time display will provide the unweighted peak sound pressure and sound exposure level.  
These data will also be logged during the required measurement event.  The maximum peak sound 
pressure levels along with the sound exposure level for each continuous 1‐second period during the 
event will be captured. Table 2 summarizes the required equipment specifications. 

 
Table 2 

Equipment for underwater sound monitoring 

Item 

 

Specifications 

 

Quantity 

 

Usage 

 

Hydrophone 
Receiving Sensitivity- 
211dB ±3dB re 1V/µPa 

5 

Capture underwater sound 
pressures and convert to voltages 
that can be recorded/analyzed by 
other equipment. 

Signal Conditioning 
Amplifier  

Amplifier Gain-  
0.1 mV/pC to 10 V/pC 
Transducer Sensitivity 
Range-  10-12 to 103 C/MU 

5 
Adjust signals from hydrophone to 
levels compatible with recording 
equipment. 

Calibrator 
(pistonphone-type) 

Accuracy-  
IEC 942 (1988) Class 1 

1 
Calibration check of hydrophone 
in the field. 

SLM and Solid State 
Recorder 

Sampling Rate-  
24K Hz or greater 

5 Measures and Records data 

Laptop computer 
Compatible with digital 
analyzer 

1 Store digital data on hard drive  

Post-analysis  Real time Analyzer- 1 
Monitor real-time signal and post-
analysis of sound signals. 

Note: All have current National Institute of Standards and Technology (NIST) traceable calibration. 

Calibration of measurement systems will be established prior to use in the field each day.  An 
acoustical piston phone and hydrophone coupler will be used along with manufacturer calibration 
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certificates to calibrate the measurement system.  Calibration of measurement systems will be 
established as follows: 

Use an acoustically certified piston phone and hydrophone coupler that fits the hydrophone that 
directly calibrates the measurement system.  The volume correction of the hydrophone coupler 
using the hydrophone is known so that the piston phone produces a known signal that can be 
compared against the measurement system response.  The response of the measurement system 
is noted in the field book and applied to all measurements. 

The SLMs will be calibrated to the calibration tone prior to use in the field.  The tone will then be 
measured by the SLM and recorded on to the beginning of the digital audio recordings that will be 
used.  The system calibration status will be checked by measuring the calibration tone and recording 
the tones.  The recorded calibration tones will be used for subsequent detailed analyses of recorded 
sound data.  The equipment will be calibrated and set to properly measure sounds; i.e. sounds must 
not overload the instrumentation.  

Location 

All hydroacoustic monitoring will be conducted at locations where the water is at least one meter 
deep. This is the minimum distance recommended in the Caltrans manual “Technical Guidance for 
Assessment and Mitigation of the Hydroacoustic Effects of Pile Driving on Fish” (Caltrans 2009).   

Hydrophones will be placed at mid water depth at each location.  A weighted tape measure will be 
used to determine the depth of the water and the measurement depth of each hydrophone.  The 
hydrophones will be attached to a nylon cord or a steel chain if the current is swift enough to cause 
strumming of the line.  The nylon cord or chain will be attached to an anchor that will keep the 
hydrophone at the specified location.  The nylon cord or chain will be attached to a float or tied to a 
static line at the surface at the specified recording location.   

Monitoring will be conducted at four fixed positions and several variable positions up and 
downstream from the bridge and across the width of the river.  All monitoring will be conducted at 
locations where the water is at least one meter deep.  Fixed Positions F1, F2, and F3 will be located 
as close to the northern shore as possible (nearest to Hinge 8) while maintaining one meter of water 
depth (Figure 2 attached). Position F2 will be located near the bridge and Positions F1 and F3 will be 
located 150 feet downstream and upstream respectively from Position F2.  Position F4 will be 
located near the bridge 150 feet south from Position F2. Variable monitoring positions will be 
located within the highlighted polygon area shown in Figure 2 (attached) with initial positions being 
closest to the northern shore (nearest to Hinge 8) while maintaining one meter water depth. 
Variable monitoring positions will be at least 150 feet beyond fixed positions F1, F3, and F4 (e.g., 
variable positions would not occur within the 150 foot distance located between Position F2 and 
Positions F1, F3, and F4).  In addition, variable monitoring positions will be located at least 150 feet 
from a previous variable position.  The actual fixed positions shown in Figure 2 (attached) may 
change as necessary to ensure that the measurements are taken in water that is 1 meter deep.  

Based on the type of sound‐generating activities (e.g., hoe‐ram) and anticipated underwater sound 
levels of 169dB‐peak and 146 dB‐SEL cumulative (ICF International 2012), one monitoring station 
would be sufficient to adequately measure the in‐water sound levels.  The additional monitoring 
positions indicated in this plan are at the request of the Coastal Commission.   
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Staffing, Timing, and Communication 

The Coastal Commission is requiring hydroacoustic monitoring during hoe‐ram activities for the 
first complete half width removal of Hinge 8. It is anticipated that this will require approximately 6 
hours of hoe‐ram operation per day for 7 to 10 days.   

Hydroacoustic monitoring will be conducted by at least two technical staff from the project 
acoustical consulting team.  A Caltrans employee authorized to direct the demolition contractor and 
a biological monitor will be on site during all active hoe‐ram demolition activities.  The 
hydroacoustic monitoring staff will have direct radio or cell phone communication with the 
authorized Caltrans employee and biological monitor at all times during active hoe‐ram demolition.  
Active hoe‐ram demolition will not start until the biological monitor is on site and has verified that 
the hydroacoustic monitoring program is ready to commence.  

Exposure Criteria 

If exceedance of the following criterion occurs, all pertinent demolition operations will be 
immediately stopped and will not recommence until the Coastal Commission Executive Director, in 
consultation with the fisheries biologists of the California Department of Fish & Game and the 
National Marine Fisheries Service, so authorizes: 

 Peak sound pressure level at or above 206 dB re: one micro‐pascal from any single hoe‐ram 
strike against the bridge 

 Cumulative Sound Exposure Level at over above 183 dB re: one micro‐pascal 

Although not specified in the permit, the cumulative sound exposure level is assumed to be for any 
given single day of hoe‐ram operation at any single position.  

Hydroacoustic Monitoring Method 

A weighted tape measure will be used to determine the depth of the water and to locate the 
hydrophone at mid‐depth.  An anchor or other means of restraint will be used to maintain the 
position of the hydrophone.  To the extent practicable, a direct line of sight between the Hinge 8 
demolition activities and the hydrophones will be maintained.      

The acoustic signal from each hydrophone will be continuously recorded during each measurement 
session to allow for subsequent lab analysis.  The peak sound level and cumulative sound exposure 
level displayed on the sound level meter connected to each hydrophone will be monitored in real 
time during each measurement session as well.  

All field notes would be recorded in water‐resistant field notebooks.  Such notebook entries will 
include operator’s name, date, time, calibration notes, measurement positions, measured sound 
levels, hoe‐ram information, duration of hoe‐ram operations (including start and stop times), system 
gain setting, and equipment used to make each measurement. 

Prior to commencement of hoe‐ram demolition at Hinge 8 each day, ambient sound levels will be 
measured at the fixed positions and the first variable position for at least 1 minute.  Measured 
ambient sound levels will be reported as an overall RMS value averaged over the measurement 
period.  The RMS value, as opposed to peak or SEL value, is used because the goal of the 
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measurement is to characterize the average sound level over the measurements period.  Peak and 
SEL values are used to characterize discrete events such as pile strikes and are not appropriate for 
characterizing the ambient sound level.  A frequency analysis of the averaged acoustic signal will be 
conducted and a frequency spectrum of the signal will be reported along with the overall RMS value. 
If possible, a one minute ambient measurement will be conducted each time the variable position is 
moved.  This may not be possible because hoe‐ram operations will continue while the variable 
position is changed and set up at the next location. 

Measurements at the fixed positions will be conducted continuously during active hoe‐ram 
operations for the first complete half width removal of Hinge 8.  

Measurements at the variable positions will be a minimum of 60 minutes in duration unless 
measured levels approach either of the exposure criteria.  A measured level is considered to 
approach a criterion level if it is within 3 dB of the criterion.  If either criterion level is approached, 
monitoring will continue at the variable location until operations for that day are completed or until 
either criterion is exceeded.  If after 60 minutes the criterion levels are not approached or exceeded, 
the variable measurement location will be moved to the next closest location alternating between 
upstream and downstream locations.  This process of moving the upstream and downstream 
positions will continue throughout the Hinge 8 hoe‐ram demolition operations.  

For impact pile driving the cumulative SEL value can be determined in two ways.  With the first 
method the number of strikes and the measured single strike SEL value are used to calculate a 
cumulative SEL value.  This requires post processing of data after the monitoring session has been 
completed.  With the second method, the cumulative SEL is directly measured in real time using the 
sound meter connected to the hydrophone.  In the case of hoe‐ramming, the post processing 
calculation method is not possible because hoe‐ram operations involve a series of rapid and highly 
variable strikes.  In addition, the ram head is often embedded in the concrete making it impossible to 
visually observe individual strikes.  Unlike pile driving which typically imparts consistent levels of 
energy in a slow and methodical manner, concrete demolition applies variable levels of energy in a 
somewhat chaotic manner at constantly moving locations in the work area.  Counting individual 
strikes and measuring single strikes SEL values cannot be done in this situation.  Real time 
monitoring of the peak and cumulative SEL value (Equipment section, page 4) will be conducted at 
each monitoring location (both fixed and variable).  This will provide the best available approach to 
ensuring that the peak and cumulative SEL criterion is not exceeded.     

For each fixed position, the SEL accumulation will occur throughout each day of monitoring and will 
be reset for each new day of monitoring.  For the variable position that could be moved several 
times a day, the SEL accumulation will be re‐set each time the hydrophone is moved to a new 
position because the purpose of the measurement is to characterize the measured sound level that is 
unique to each position.  In order to ensure that current thresholds are not exceeded, the data at the 
fixed and variable positions will be monitored continuously.  Monitoring will include direct 
observation of the sound meter, which, as previously described, includes a display screen that shows 
real time peak and  accumulated SEL values.  The data will be interpreted by analyzing the on‐screen 
peak and accumulated SEL levels to determine if thresholds are exceeded.  If, at any time, 
exceedance of the criterion occurs at any monitoring position either fixed or variable, all pertinent 
demolition operations will be immediately stopped and will not recommence until the Coastal 
Commission Executive Director, in consultation with the fisheries biologists of the California 
Department of Fish & Game and the National Marine Fisheries Service, so authorizes. 
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As background, NOAA Fisheries has determined that single strike SEL values less than 150 dB do not 
accumulate to cause potential injury to fish. In determining if the cumulative SEL criterion is 
exceeded, consideration will be given to the measured “one second” SEL value during hoe‐ram 
activity.  If “one‐second” SEL values remain below 150 dB for the entire measurement period then 
exceedance of the cumulative SEL criterion will not be considered to occur even if the measured 
cumulative SEL values exceeds the applicable cumulative SEL criterion (183 dB or 187 dB).  If “one‐
second” SEL values exceed 150 dB during part of the measurement, the cumulative SEL value used 
for comparison to the criterion will be adjusted to exclude sound energy associated with SEL values 
that are less than 150 dB.  

Hydroacoustic Monitoring Report  

A final written hydroacoustic monitoring report will be prepared by the consulting acoustician 
within thirty days after completion of Hinge 8 demolition.  The report will include but is not limited 
to the hydroaoustic monitoring data, any changes or problems with the field monitoring plan, 
compliance with the exposure criteria, and description of and assessment of the efficacy of any 
adaptive measures that were implemented in the demolition activities as the result of the 
monitoring, or of any field adjustments of the monitoring plan itself.  The final report will include an 
assessment of the monitoring plan and recommendations for changes or additions to future 
monitoring efforts.  The final report will compare the predicted acoustic impacts of the Hinge 8 
demolition with the actual measurements taken during the demolition activities.  The report will 
include a reconciliation of modeled and measured sound levels and provide recommendations for 
adaptation and/or improvement of future demolition modeling efforts, if applicable. 
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Figure 1. Klamath River Bridge Hinge Replacement Project 
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Figure 2. Proposed Fixed Noise Monitoring Positions and Variable Noise Monitoring Zone

Note: Positions F1 through F4 are fixed monitoring positions. Variable monitoring positions will be located within
the highlighted polygon area with initial positions being closest to the northern shore (closest to Hinge 8). Variable
monitoring positions will be at least 150 feet beyond Positions F1, F3, and F4 (e.g., variable positions would not
occur between the 150 foot distance located between position F2 and positions F1, F3, and F4). In addition,
variable monitoring positions will be located at least 150 feet from a previous variable position. Monitoring
positions will be at locations where the water is at least 1 meter deep. The actual fixed positions shown here may
change as necessary to ensure that the measurements are taken in water that is 1 meter deep. Positions F1, F2,
and F3 will be as close to the northern shore as possible while maintaining 1 meter water depth.
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Memorandum 

Date:  June 8, 2012 

To:  Steve Croteau 
California Department of Transportation—North Region Environmental 
1656 Union Street 
Eureka, CA 95501 

From:  David Buehler, P.E. 

Subject:  Klamath Bridge Hinge Repair Underwater Noise Analysis 

 

Introduction 
The California Department of Transportation (Caltrans) is planning to repair the United States Route 
101 bridge over the Klamath River in northern California. Work will include demolishing part of the 
bridge deck with hoe rams where three bridge hinges will be replaced. This memorandum evaluates 
underwater noise levels that potentially will be generated by hoe ram activities.  

California Coastal Commission staff has asked for my qualifications for conducting the technical 
analysis provided in the memo. These qualifications are provided in Appendix A, below.  

Vibration and Underwater Noise Fundamentals 

Vibration 

Operation of heavy construction equipment, particularly pile‐driving and other impact devices such 
as pavement breakers, creates seismic waves that radiate along the surface of the earth and 
downward into the earth. These surface waves can be felt as ground vibration. Vibration from 
operation of this equipment can result in effects ranging from annoyance of people to damage of 
structures. Varying geology and distance will result in different vibration levels containing different 
frequencies and displacements. In all cases, vibration amplitudes decrease with increasing distance. 

Perceptible ground‐borne vibration is generally limited to areas within a few hundred feet of 
construction activities. As seismic waves travel outward from a vibration source, they excite the 
particles of rock and soil through which they pass and cause them to oscillate. The actual distance 
that these particles move is usually only a few ten‐thousandths to a few thousandths of an inch. The 
rate or velocity (in inches per second) at which these particles move is the commonly accepted 
descriptor of the vibration amplitude, referred to as the peak particle velocity (PPV). 



Klamath Bridge Hinge Repair Underwater Noise Analysis  
June 8, 2011 
Page 2 of 11 

Vibration velocity can also be expressed using decibel notation (VdB). Table 1 summarizes typical 
vibration amplitudes and levels generated by construction equipment (Federal Transit 
Administration 2006). 

Table 1. Vibration Amplitudes and Velocities for Construction Equipment 

Equipment 
PPV (inches/second) at 

25 feet 
Vibration Level (VdB) 

at 25 feet 

Pile driver—upper range (impact)  1.518  112 

Pile driver—typical (impact)  0.644  104 

Pile drive—upper range (vibratory)  0.734  105 

Pile drive (sonic/vibratory)  0.170  93 

Vibratory roller  0.210  94 

Hoe ram  0.089  87 

Loaded trucks  0.076  86 

Jackhammer  0.035  79 

Small bulldozer  0.003  58 

Source: Federal Transit Administration 2006. 
 

Vibration amplitude attenuates over distance and is a complex function of how energy is imparted 
into the ground and the soil conditions through which the vibration travels. The Federal Transit 
Administration (FTA) (2006) provides the following equations to estimate the vibration amplitude 
or level at a given distance for typical soil conditions; PPVref is a reference value from Table 1: 

PPV = PPVref x (25/distance)1.5  

VdB (at distance) = VdB (at 25 feet) – 30log (distance/25) 

Caltrans (2004) identifies a similar equation for vibration attenuation based on various soils types.  

V = kD-n 

Where 

V = PPV of the seismic wave 

k = value of velocity at 1 unit of distance 

D = distance from the vibration source 

n = slope or attenuation rate 



Klamath Bridge Hinge Repair Underwater Noise Analysis  
June 8, 2011 
Page 3 of 11 

The recommended slope attenuation rates are as follows (California Department of Transportation 
2004). 

Class I soils (n=1.4): Weak or soft soils—loose soils, dry or partially saturated peat and muck, 
mud, loose beach sand and dune sand, recently plowed ground, soft spongy forest or jungle 
floor, organic soils, topsoil. (Shovel penetrates easily.) 

Class II soils (n=1.3): Competent soils—most sands, sandy clays, silty clays, gravel, silts, 
weathered rock. (Can dig with shovel.) 

Class III soils (n=1.1): Hard soils—dense compacted sand, dry consolidated clay, consolidated 
glacial till, some exposed rock. (Cannot dig with shovel, need pick to break up.) 

Class IV soils (n=1.0): Hard, competent rock—bedrock, freshly exposed hard rock. (Difficult to 
break with hammer.) 

The slope attenuation rates identified above correlate to the following decibel attenuation rates: 

Class I soils (n=1.4): 8.4 dB per doubling of distance. 

Class II soils (n=1.3): 7.8 dB per doubling of distance. 

Class III soils (n=1.1): 6.6 dB per doubling of distance. 

Class IV soils (n=1.0): 6 dB per doubling of distance. 

These rates are consistent with the two FTA equations above where the exponent of 1.5 correlates 
to a decibel attenuation rate of 9 dB per doubling of distance.  

Tables 2 and 3 summarize the typical human sensitivities to transient and continuous vibration that 
is usually associated with construction activity. Equipment or activities that typically emit 
continuous vibration include excavation equipment, static compaction equipment, tracked vehicles, 
traffic on a highway, vibratory pile drivers, pile‐extraction equipment, and vibratory compaction 
equipment. Equipment or activities that typically emit single‐impact (transient) or low‐rate 
repeated impact vibration include impact pile drivers, blasting, drop balls, pogo stick compactors, 
and crack‐and‐seat equipment (California Department of Transportation 2004). 

Table 2. Typical Human Sensitivity to Transient Vibration 

PPV Human Sensitivity 

2.0  Severely perceptible 

0.9  Strongly perceptible 

0.24  Distinctly perceptible 

0.035  Barely perceptible 

Source: California Department of Transportation 2004. 
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Table 3. Typical Human Sensitivity to Continuous Vibration 

PPV Human Sensitivity 

3.6 (at 2 Hz) to 0.4 (at 20 Hz)  Very disturbing 

0.7 (at 2 Hz) to 0.17 (at 20 Hz)  Disturbing 

0.10  Strongly perceptible 

0.035  Distinctly perceptible 

0.012  Slightly perceptible 

Source: California Department of Transportation 2004. 
 

Underwater Noise 

Because decibels used for airborne sound measurement use a reference level that is different from 
the reference level used for water, airborne sound levels and underwater sound levels cannot be 
directly compared. Table 4 provides a range of typical underwater sound levels.  

Table 4. Typical Sound Levels in Underwater Environments 

Sound Source Sound Pressure Level  

(dB-RMS1) 

High explosive at 100 meters  220 

Airgun array at 100 meters  200 

Unattenuated pile strike at 200–300 meters  180 

Large ship at 100 meters  160 

Fish trawler passby (low speed) at 20 meters  140 

Background with boat traffic  
(ranging from quiet estuary to water body with boat traffic) 

60–100 

            1 RMS defined below.  

Pile driving in water produces underwater sound that can affect fish. The Caltrans Technical 
Guidance for Assessment and Mitigation of the Hydroacoustic Effects of Pile Driving on Fish (2009) 
provides a thorough discussion of this issue, including detailed definitions of terminology and 
measurement metrics.  

The following three metrics are commonly used in evaluating hydroacoustic impacts on fish and are 
expressed in terms of decibels relative to 1 micro‐pascal: 

 Peak sound pressure level (Lpeak), 

 Root mean square (RMS) level, and 

 Sound exposure level (SEL). 
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The following is a brief discussion of these metrics. When a pile is struck it essentially rings like a 
bell as indicated below in Figure 1, which plots sound pressure as a function of time for a single pile 
strike. A pulse is produced that results in an initial instantaneous maximum or peak sound level. 
After being struck, the pile continues to ring and the sound generated by the pile dies out after about 
20 milliseconds. SEL is a measure of the total sound energy associated with the strike event. The 
RMS value is the square root of the sum of the squares of the pressure contained within a defined 
period of the waveform. The RMS level expresses the RMS value in decibels. 

 

 
Figure 1. Typical Pile Driving Sound Pressure Waveform 

 

If there are multiple pile strikes within a given period of time, the sound energy from all of those 
strikes can be added up or accumulated to develop a cumulative SEL value (SELcumulative). With 
impact pile driving a typical SEL value for single strikes can usually be measured. With the single 
SEL value and the number of strikes, the cumulated SEL value can be calculated. For example, if it 
takes 1,000 strikes to install a pile and the single strike SEL is 175 dB, the cumulative  SEL is 
calculated as follows. 

SELcumulative = 175 + 10log(1,000) = 175 + 30 = 205 dB 
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Underwater Noise Impact Criteria 
Over the last 10 years, criteria for evaluating potential effects on fish from sound generated by 
impact pile driving have evolved as a result of work conducted by the Fisheries Hydroacoustic 
Working Group (FHWG). This group has representatives from the Federal Highway Administration 
(FHWA), departments of transportation in Oregon and Washington, National Oceanic and 
Atmospheric Administration (NOAA) Fisheries Southwest, NOAA Fisheries Northwest, the United 
States Fish and Wildlife Service, the California Department of Fish and Game, and the Unites States 
Army Corps of Engineers. Technical fisheries and noise experts also participate in the FHWG.  

A meeting of the FHWG in June 2008 resulted in the Agreement in Principal for Interim Criteria for 
Injury to Fish from Pile Driving Activities (Fisheries Hydroacoustic Working Group 2008). The agreed 
upon criteria identify sound pressure levels of 206 dB peak and 187 dB cumulative SEL as injury 
thresholds for all listed fishes except those weighing less than 2 grams. For such fishes, the criterion 
for the cumulative SEL is 183 dB.  

NOAA Fisheries also uses 150 dB‐RMS as a threshold for behavioral effects. Although this threshold 
is commonly used to evaluate the potential for adverse behavioral effects, to date NOAA Fisheries 
has not required implementation of attenuation systems where exceedance of 150 dB‐RMS is 
indicated.  

By definition, the peak and SELcumulative criteria only apply to impact pile driving. There are no 
formally adopted criteria for vibratory pile driving or other vibration‐generating activities, such as 
bridge demolition with a hoe ram. In the absence of criteria for these sources, the interim criteria for 
impact pile driving are often applied. It is, however, generally accepted that this is a highly 
conservative approach. Refer to pages 4‐21 and 4‐22 of the Caltrans Guidance Manual (California 
Department of Transportation 2009) for a discussion of this issue.  

NOAA Fisheries has developed an Excel spreadsheet for calculating distances within which either 
the peak or accumulated SEL criteria would be exceeded based on several pile‐driving parameters. 
The spreadsheet is available here: http://www.wsdot.wa.gov/NR/rdonlyres/1C4DD9F8‐681F‐
49DC‐ACAF‐ABD307DAEAD2/0/BA_NMFSpileDrivCalc.xls 

NOAA Fisheries has provided the following guidance within the spreadsheet: 

“… all strikes in any given day are counted, regardless of time between strikes. However, 
generally the accumulated SEL can be reset to zero overnight (or after a 12 hour period), 
especially in a river or tidally‐influenced waterway when the fish should be moving.” 

Additional guidance in the spreadsheet relates to the notion of “Effective Quiet” and says: 

“Effective Quiet. When the received SEL from an individual pile strike is below a certain level, 
then the accumulated energy from multiple strikes would not contribute to injury, regardless of 
how many pile strikes occur. This SEL is referred to as ‘effective quiet’, and is assumed, for the 
purposes of this spreadsheet, to be 150 dB (re: 1 μPa2*sec). Effective quiet establishes a limit on 
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the maximum distance from the pile where injury to fishes is expected – the distance at which 
the single strike SEL attenuates to 150 dB. Beyond this distance, no physical injury is expected, 
regardless of the number of pile strikes.” 

In summary, when SEL values are less than 150 dB it is assumed that there is no accumulation of 
sound energy relative to the SELcumulative criterion.  

Impact Assessment 

Bridge Deck Demolition—Underwater Noise 

Three hinges identified as Hinge 2, Hinge 8, and Hinge 11 on the bridge will be repaired. Figure 2 
(attached) shows the locations of the hinges relative to edge of the river. At each hinge location 
concrete must be removed from the bridge deck with impact equipment. For the purposes of this 
assessment, it is assumed that a hoe ram or similar device will be used. Caltrans has developed a 
construction specification that will limit hoe ram energy to 1,200 ft‐lbs. Hoe ram energy needs to be 
limited to avoid damage to nearby areas of the bridge structure that are not being demolished.  

It is anticipated that hoe rams will operate at a horizontal distance of no less than 94 feet from the 
edge of the river, with Hinge 8 being the closest hinge to the river. The location of the edge of the 
river fluctuates with changes in the tide. Actual vibration transmission paths will be longer because 
vibration energy will be traveling through the bridge and vertical bridge columns. There are no 
measured underwater sound level data for operation of a hoe ram on a structure in this 
configuration.   

To develop a reasonable estimate of underwater sound that would potentially result from operation 
of a hoe ram on a structure, a relationship was determined between the ground vibration level at the 
water’s edge and the measured underwater sound level from pile driving on land. Table 5 (attached) 
shows the measured underwater sound levels for driving 24‐inch‐diameter piles at a distance of 230 
feet from the water. The ground vibration level produced by pile driving is typically 104 VdB at 25 
feet (FTA 2006). Soil borings in the project area indicate that soils fall into the Class II category (n = 
1.3), which corresponds to an attenuation rate of 7.8 dB per doubling of distance. This attenuation 
rate was used to estimate the ground vibration level at the water’s edge. A decibel adjustment 
relationship between the ground vibration level and the measured underwater noise level was then 
developed. Table 5 (attached) shows the results of this analysis and the adjustment used to estimate 
underwater sound levels from ground vibration levels at water’s edge.  

Table 6 (attached) summarizes the evaluation of underwater noise resulting from hoe ram 
operation at each hinge. Hinge 8 is the critical hinge because it is the closest hinge to the water.  

A 1,200 ft‐lbs hoe ram typically produces a vibration level of 89 VdB at 25 feet (Federal Transit 
Administration 2006; California Department of Transportation 2004). Several vibration paths from 
the hoe ram to the water, including paths through the structure and the ground, were evaluated for 
each hinge. These paths are identified in Figure 2 (attached) as Paths A through C at Hinge 2, Paths D 
through F at Hinge 8, and Paths G and H at Hinge 11. An attenuation rate of 6 dB per doubling of 
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distance was used for the concrete path; this is the rate through solid rock and is considered 
reasonable for transmission through concrete because concrete is a highly dense material similar to 
rock. To simplify the calculation, an attenuation rate of 6 dB per doubling of distance was used for 
transmission through the ground as well. This results in a somewhat more conservative (i.e. higher) 
result relative to assuming an attenuation rate of 7.8 dB per doubling of distance in the ground. Once 
the ground vibration level at the water’s edge was estimated, the adjustment from Table 5 
(attached) was applied to estimate the underwater sound level. 

The predicted underwater peak sound levels produced by operation of the hoe ram are more than 
35 dB below the peak threshold of 206 dB. Consequently, hoe ram operation is not expected to 
exceed the 206 dB peak criterion. Per guidance from NOAA Fisheries, SEL values below 150 dB do 
not accumulate. In this case all predicted SEL values are below 150 dB and exceedance of the 
accumulated threshold is not indicated either. The results of this analysis are summarized in Table 6 
(attached).  

It should be noted that the shortest transmission path from the hoe‐ram location at Hinge 8 to the 
river water is along Path D through Pier 8, which is located directly in the river (Figure 2). Vibration 
transmitted along Path D is expected to govern underwater sound levels generated by the hoe ram 
at Hinge 8. Given that Pier 8 is located in the river, the horizontal distance between the hoe ram 
location at Hinge 8 and the river's edge will not affect underwater sound levels produced by 
vibration that travels along Path D. Given this, limiting hoe ram operations to a specific horizontal 
distance would have no effect on the Path D sound transmission path and would not provide any 
protective measure to fish species. 

Concurrent Demolition at Hinges 8 and 11 

Coastal Commission staff has expressed concern that concurrent demolition operations would result 
in exceedance of fish injury thresholds that are not otherwise indicated with non‐concurrent 
operations. As a result, an analysis of concurrent hoe ram operations at Hinges 8 and 11 was 
conducted. 

First, it is important to understand a fundamental aspect of sound and vibration decibel levels. If two 
sources of sound or vibration that produce the same sound or vibration level are placed next to each 
other, the combined sound or vibration level is 3 dB higher than the sound or vibration level of a 
single source. For example, if a compressor produces a sound level of 80 dBA at a distance of 50 feet, 
two compressors producing the same sound level would produce a combined sound level of 83 dB at 
50 feet. If one source is 80 dB and the other 75 dB, the combined sound level is 81 dB. The equation 
for calculating the combined sound level of two sources is: 

              dB 1+2 = 10log(10(dB1/10)+10(dB2/10)) 

A consequence of this calculation is that when two sources differ in level by more than 10 dB, the 
combined sound or vibration level is not influenced by the lower sound or vibration level. For 
example, the combined sound level of sources at 50 dB and 60 dB is 60 dB. The lower source does 
not influence the overall combined sound level. 
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As can be seen in Table 6 (attached), and as would be expected, underwater sound levels produced 
by operations at Hinge 11 are expected to be substantially less than levels produced at Hinge 8. With 
these values differing by more than 10 dB, the combined sound is not expected to be influenced by 
the lower sound level produced at Hinge 11. This also assumes that the equipment would be 
operating at exactly the same time, which will likely be infrequent given the intermittent nature of 
demolition work. 

In summary, this analysis indicates that concurrent operations at Hinge 8 and Hinge 11 would not 
worsen in‐water sound levels relative to one hoe ram operating at Hinge 8. 

Potential Mitigation 

This analysis indicates that bridge deck demolition would not result in underwater noise levels that 
exceed the interim criteria for impact pile driving. Accordingly, no mitigation is indicated.  
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Table 5. Development of Relationship between Ground Vibration at River Edge and Underwater Sound Level

Reference

Peak RMS SEL Peak RMS SEL

70 230 175 163 152 79 96 84 73 Caltrans 2009. Table I.2‐3. 24‐inch diameter steel pile on land. Russian River. 

1
 7.8 dB per doubling of distance for attenuation through soil. 

Adjustment from Vibration at 

Water Edge to Underwater 

Sound Level

Reference 

Distance (m)

Reference 

Distance (ft)

Estimated 

Vibration 

Amplitude at 

Edge of River 

(based on 

Reference Level 

of  104 dBV at 

25 feet)
1

Measured Underwater Sound 

Level



Table 6. Bridge Deck Vibration/Underwater Noise Analysis (June 7, 2012)

Peak RMS SEL Peak RMS SEL

2 89 A 228 16 244 69.6 211 96 84 73 166 154 143

89 B 56 191 247 69.5 211 96 84 73 166 154 143

89 C 420 0 420 64.9 211 96 84 73 161 149 138

8 89 D 174 0 174 72.5 94 96 84 73 169 157 146

89 E 58 139 197 71.5 94 96 84 73 167 155 144

89 F 349 0 349 66.5 94 96 84 73 163 151 140

11 89 G 159 495 654 61.0 619 96 84 73 157 145 134

89 H 699 0 699 60.5 619 96 84 73 156 144 133

8 + 114 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 169 157 146

1 FTA 2006 and Caltrans 2004 for 1,200 ft‐lb hoe ram. 
2 Vibration attenuation of 6 dB per doubling of distance through concrete and soil. 
3 See Table 5. 
4 Highest values at Hinges 8 and 11 summed. Because values at Hinge 11 are 10 dB less than at Hinge 8, the summed values equal the Hinge 8 values. 
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Appendix A – Qualifications for David Buehler, P.E.   

The attached curriculum vitae (CV) provides an overview of my experience and other qualifications 
to conduct the analysis discussed in this memo. I will summarize my qualifications here. I have a 
Bachelor’s of Science degree in Civil Engineering from California State University, Sacramento and 
am a licensed Professional Civil Engineer in California and a licensed Professional Acoustical 
Engineer in Oregon. Oregon is the only state in the United States that offers professional licensing 
for acoustical engineers. I am also a Board Certified Member of the Institute of Noise Control 
Engineering (INCE). This is the highest level of certification offered by INCE, which is the foremost 
professional organization in the United States for noise control engineers.  

I have more than 30 years of experience working as a consultant in noise and vibration. Early in my 
career my experience included working on projects throughout the United States and in Asia and 
Europe where I measured, evaluated, and predicted ground vibration levels produced by traffic, 
trains, and heavy construction equipment and determined how that vibration would affect highly 
sensitive microelectronics production equipment.   

For the past 20 years my focus has been on environmental noise and vibration studies for 
transportation, energy, and other development projects. Since 1998 I have been selected by Caltrans 
to manage four consecutive on‐call contracts to provide noise and vibration services and have 
managed more than 80 task orders related to project‐level and research‐level noise and vibration 
studies, policy development, noise training, and guidance manual development.  

Since about 2000 I have also worked extensively on the topic of underwater noise impacts on fish 
from pile driving. I have been a key participant in long series of meetings and negotiations 
conducted by the Fisheries Hydroacoustic Working Work (FHWG) to develop injury thresholds for 
underwater noise. As part of this I worked directly with staff from NOAA Fisheries, including John 
Stadler and David Woodbury, in the development of the interim thresholds that were ultimately 
adopted in June of 2008 at the FHWG meeting that I participated in. A copy of the agreement is 
located here: http://www.wsdot.wa.gov/NR/rdonlyres/4019ED62‐B403‐489C‐AF05‐
5F4713D663C9/0/BA_InterimCriteriaAgree.pdf. 

I am one of two principal authors of the Caltrans guidance document published in 2009 titled 
“Technical Guidance for Assessment and Mitigation of the Hydroacoustic Effects of Pile Driving on 
Fish,” which is located here: http://www.dot.ca.gov/hq/env/bio/files/Guidance_Manual_2_09.pdf 
(California Department of Transportation 2009). In this document I describe how to interpret and 
apply the interim thresholds for pile‐driving projects. The analysis methods described are consistent 
with guidance that has been provided by NOAA Fisheries. Since publication of the guidance manual I 
estimate that I have conducted 10 to 15 project‐level studies to evaluate underwater noise from pile 
driving.  

As a result of my recognized expertise on this topic I was invited by the Transportation Research 
Board (TRB), a division of the National Research Council—which serves as an independent adviser 
to the President, the Congress and federal agencies on scientific and technical questions of national 
importance, to chair a session titled “Hydroacoustics: The Effects and Mitigation of Construction 
Sound on Fish and Wildlife” at the TRB 2010 national conference. In addition, I gave a presentation 
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titled “Overview of Pile Driving Impacts on Fish, Current Interim Impact Criteria, and the Caltrans 
Guidance Manual.”  

In 2005 I received the Environmental Excellence Award from FHWA for Exemplary Achievement in 
Ecosystems, Habitat and Wildlife along with several other researchers and engineers who were 
working on this topic.  

In summary, I believe that the discussion above and my CV demonstrate my qualifications to 
conduct this work.  
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David M. Buehler, P.E., INCE Bd. Cert. 
 
Education 
B.S., Civil Engineering, California State University, Sacramento 
 
Registrations 
Professional Acoustical Engineer:  Oregon  
Professional Civil Engineer: California 
 
Professional Certifications 
Board-certified member of the Institute of Noise Control Engineering 
Certified by Caltrans to serve as an expert witness on highway noise issues  
 
Professional History 
ICF International (formerly Jones & Stokes Associates). Sacramento, CA. Principal. 1990 to present.   
Frank Hubach Associates. Richmond, CA. Engineering Partner. 1984 to 1990. 
ACI Engineering Consultants, San Francisco, CA. Consultant. 1981 to 1984. 
 
Qualifications Summary 
 
Mr. Buehler is a board-certified member of the Institute of Noise Control Engineering and has over 30 years 
of experience working as a noise and vibration engineer.  Areas of focus include field investigations, impact 
and mitigation assessment, policy development, training development/implementation, and project 
management.   Mr. Buehler leads and performs analyses of noise and vibration associated with transportation, 
industrial, energy, commercial, and other projects.  He has prepared numerous noise studies in association 
with California Environmental Quality Act (CEQA) and National Environmental Policy Act (NEPA) 
documentation for highway, flood control, and energy projects.  He has applied the methodology and criteria 
recommended by federal and state transportation agencies, including the Federal Highway Administration 
(FHWA), Federal Transit Administration (FTA) and the California Department of Transportation (Caltrans) 
to evaluate noise impacts and develop mitigation strategies.  Mr. Buehler has been retained by Caltrans as an 
expert witness for several projects involving highway noise issues. He also has extensive experience 
developing technical guidance manuals and training related to highway traffic and construction noise and 
vibration. He has served as contract and project manager on four consecutive statewide noise/vibration on-
call contracts with Caltrans, under which he has managed over 80 task orders.  
 
Experience  
 
Development and Implementation of Statewide Noise Training Program for the California Department of 
Transportation (1998 to 2005). Mr. Buehler worked with Caltrans headquarters staff to develop and 
implement a statewide highway noise training program. Developed nine training modules covering 
environmental noise fundamentals, the FHWA noise regulation (23CFR772), Caltrans noise policy for 
implementing the regulation, field investigation methods, computer modeling techniques, noise barrier design, 
and report preparation. After developing the training plan, Mr. Buehler conducted training for Caltrans 
headquarters and district staff throughout California. He was also invited by Caltrans to conduct training for 
noise consultants in the private section who want to work on Caltrans projects. He developed an on-line 
training version of several of the training modules that are currently available on the Caltrans website.  
 
Development of Technical Guidance Manuals (2003 to 2009). Mr. Buehler has taken a lead role in the 
development of several guidance manuals for Caltrans. Served as technical editor of the 2009 update of the 
Caltrans Technical Noise Supplement (TeNS). This manual covers a broad range of technical issues related to 



David M. Buehler, P.E. INCE Bd. Cert.  Page 2 of 4 

 

highway traffic noise including basics of highway noise, noise descriptors, measurements and instrumentation, 
impact and mitigation analysis, and technical report preparation.   
 
He was the primary author and editor of the Caltrans Transportation- and Construction-Induced Vibration 
Guidance Manual. This manual provides practical guidance to Caltrans engineers, planners, and consultants 
who must address vibration issues associated with the construction, operation, and maintenance of Caltrans 
projects.  The manual covers the basic physics of groundborne vibration, construction vibration sources that 
are of concern to Caltrans, groundborne vibration propagation models, vibration receivers, vibration criteria, 
and methods for reducing the adverse effects of construction vibration.  
 
Most recently he was a principal author of the Caltrans manual Technical Guidance for Assessment and 
Mitigation of the Hydroacoustic Effects of Pile Driving on Fish. The purpose of this technical guidance manual is to 
provide Caltrans engineers, biologists, and consultants with guidance related to the environmental permitting 
of in-water pile driving projects. Specifically, this manual provides guidance on fundamentals of 
hydroacoustics, fish hearing, and hydroacoustic impacts on fish; environmental documentation and permit 
applications required for pile driving projects; assessment of potential impacts on fish and their habitat from 
sound generated from pile driving; measures to avoid or minimize pile driving impacts; and methods to assess 
impacts, mitigation, and compensation for pile driving impacts on fish.  
 
Mr. Buehler also provided contract oversight in the development of document funded by Caltrans entitled 
The Effects of Highway Noise on Birds. This document developed by Dr. Robert Dooling and Dr. Arthur Popper 
of the University of Maryland addresses a broad range of issues related to how highway construction and 
operation noise affects birds.  
 
Highway Noise Policy Development (2004 to present). In 2004 Caltrans initiated an effort to update its noise 
policy for implementing the FHWA traffic noise regulation (23CFR772) in California. Through a series of 
workgroup meetings, Mr. Buehler worked directly with Caltrans headquarters and district staff and FHWA 
staff to identify areas where the policy needed improvement and revision. He then took a lead role in revising 
and producing the revised policy document, the Caltrans Traffic Noise Analysis Protocol, in 2006. In July 2010, 
the FHWA published its final rule regarding changes to 23CFR772. Each state is required to revise its noise 
policies to reflect the substantial changes to the federal regulation. Mr. Buehler was retained by Caltrans to 
work directly with Caltrans and FHWA staff to revise and update the Caltrans Noise Protocol, which was 
published on May 2011.   
 
Development of Quiet Pavement Technologies (2007 to present). Mr. Buehler has managed several projects for 
Caltrans related to the development of quiet pavement technologies. This includes a project to develop a 
pavement impedance tube for evaluating the acoustical properties of various pavements types relative to the 
noise-reducing characteristics of the pavement.  Another project involved the measurement of pavement 
characteristics using on-board sound intensity measurements.  The measurements were used to characterize 
the noise levels produced by a wide variety of pavement types used throughout California. Another project 
involved the measurement of long-term noise-reducing characteristics at a section of quiet pavement installed 
along a major interstate route.   
 
Development of Hydroacoustic Impact Criteria for Pile Driving (2004 to present). Mr. Buehler coordinated a 
multiple agency effort aimed at developing interim impact criteria relating to the effects of underwater pile 
driving noise on fish. Through this effort, he worked closely with staff from state transportation agencies, 
resources agencies, and FHWA to review and evaluate relevant data and research. This effort cumulated in 
multi-agency agreement entitled Agreement in Principal for Interim Criteria for Injury to Fish from Pile 
Driving. For this effort, Mr. Buehler (and other participants in the effort) was awarded FHWA’s 
Environmental Excellence Award for Exemplary Achievement in Ecosystems, Habitat, and Wildlife. Mr. 
Buehler was also invited by Mark Ferroni (FHWA’s noise team leader) to chair a session at the 2010 
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Transportation Research Board Annual meeting in Washington, D.C., on the subject of pile driving impacts 
on fish.  
 
Highway Traffic Noise Studies (1990 to present.) Mr. Buehler conducted numerous highway traffic noise studies 
over the last 20 years under the requirements of the FHWA traffic noise regulation (23CFR772). These 
projects have typically involved conducting field noise studies to characterized existing noise conditions, 
traffic noise modeling using FHWA-approved noise models, noise abatement analysis, and noise study report 
preparation. Projects include the I-80 Capacity Improvement Project in Roseville, CA; the SR 49 Widening 
Project in Nevada County, CA; the SR 4 East Widening Project in Contra Costa County, CA: Harbor 
Boulevard/U.S. 50 Interchange Project in West Sacramento, CA; I-5 Widening Project in Redding, CA; the I-5 
Widening Project in Stockton, CA; the U.S. 50 HOV Lane Project in El Dorado County, CA; and the U.S. 50 
Auxiliary Lane Project in Placerville, CA. 
 
On-Call Noise and Vibration Services, Caltrans, California (1998 to present).  Mr. Buehler managed four 
consecutive, multi-year, on-call contract with Caltrans to provide highway noise and vibration consulting 
services. Under these contracts, Mr. Buehler has managed over 80 task orders covering a wide variety of 
projects including project level noise studies, special noise and vibration studies, training development and 
implementation, guidance manual development, best practice development, and policy development. 
 
Expert Witness Services (1999-2009) 
Mr. Buehler was retained by Caltrans to serve as an expert witness services in an inverse condemnation 
lawsuit between Trident Properties and Caltrans. Trident Properties claimed that modification of I-5 near an 
apartment complex they own was devalued as a result of increased project-related traffic noise. He reviewed 
project materials and testified at the jury trial on issues related to traffic noise. Mr. Buehler was retained as 
an expert witness by Caltrans to provide technical expertise relating to a highway widening project in 
Susanville, California. A commercial property owner along the highway claimed that widening of the highway 
resulted in increased levels of noise and vibration in his office building. Mr. Buehler conducted noise and 
vibration testing in the office and prepared a detailed expert report that showed that noise and vibration 
levels were within accepted standards. Mr. Buehler was retained as an expert by the developer of the SR-125 
South Bay Expressway project. The contractor for the SR-125 toll road project made change order claims 
against the project developer for unforeseen costs associated with noise barriers. Mr. Buehler reviewed 
project materials and testified before the project arbitration panel.   
 
Publications 
 
Caltrans Transportation- and Construction-Induced Vibration Guidance Manual. June 2004 

 
Technical Guidance for Assessment and Mitigation of the Hydroacoustic Effects of Pile Driving on Fish.             
February 2009.  
 
Presentations 
 
Transportation Research Board Committee on Transportation-Related Noise and Vibration 2010 Annual 
Meeting. January 2010. Washington, D.C. Session Co-Chair for Hydroacoustics: The Effects and Mitigation of 
Construction Sound on Fish and Wildlife. Presentation: “Overview of Pile Driving Impacts on Fish, Current 
Interim Impact Criteria, and the Caltrans Guidance Manual.” 
 
Transportation Research Board Committee on Transportation-Related Noise and Vibration 2009 Annual 
Summer Meeting. July 2009. Dayton, Ohio. “Technical Guidance for Assessment and Mitigation of the 
Hydroacoustic Effects of Pile Driving on Fish.” 
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The California Society for Ecological Restoration 16th Annual Conference. Folsom, California. May 2009. 
“Noise Considerations for Habitat Restoration Projects.” 
 
Transportation Research Board Committee on Transportation-Related Noise and Vibration 2008 Annual 
Summer Meeting. July 2008. Key West, Florida. “Highway Traffic Noise Lawsuit Against the State of 
California-A Lesson on the Importance of Good Writing in Noise Study Reports and Environmental 
Documents” 
 
61st Annual Road Builders' Clinic, Coeur d'Alene, Idaho. March 2007. “Pile Driving in Water – Meeting 
Environmental Commitments.”  
 
Transportation Research Board Committee on Transportation-Related Noise and Vibration 2006 Annual 
Summer Meeting. July 2006. Williamsburg, VA. “Development of Guidance on the Effects of Pile Driving on 
Fish. “ 
 
Transportation Research Board Committee on Transportation-Related Noise and Vibration 199 Annual 
Summer Meeting. July 1999. San Diego, CA. “The Relationship between Highway Noise Levels and Level of 
Service.” 
 
Years of Experience: 30 
 
Areas of Expertise 
 FHWA Noise Regulation 23CFR772 and Caltrans Traffic Noise Analysis Protocol 
 Project level noise studies for highway projects requiring NEPA documentation 
 Highway noise training development and implementation 
 Highway noise policy development 
 Noise and vibration guidance manual development  
 Pile driving underwater noise analysis 
 Project management and best practices development  
 
Key Projects or Accomplishments 
 Managed four consecutive, statewide on-call contracts  with Caltrans to provide noise and vibration 

consulting services 
 Development of Caltrans highway noise training program 
 Update of the Caltrans Traffic Noise Analysis Protocol 
 Development of guidance manuals on transportation noise and vibration 
 Development of multi-agency agreement on pile driving noise impact criteria 
 Environmental Excellence Award from FHWA for Exemplary Achievement in Ecosystems, Habitat and 

Wildlife, 2005 
 Board-certified member, Institute of Noise Control Engineering 

 




