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Preliminary Engineering Plans 
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DEPAQ

o

Arkansas Department of Health
4815 West Markham Street r Little Rock, Arkansas 72205-3867 o Telephone (501) 661-2000

Governor Asa Hutchinson
Jos6 R. Romero MD, Interim Secretary of Health

Engineering Section, Slot 37 Ph (501) 661-2623 Fax (501) 661-2032
www.healthy.arkansas.sov/eng After Hours Emergency (50 l) 66 1 -2136

September 22,2020

Garver
4701 Northshore Drive
North Little Rock, AR 72118

RE Proposed Mountain Home lntake
Mountain Home - Baxter County
PIN: 88735

Attn: Kirby Rowland, P.E

The proposed new intake location for Mountain Home Watenruorks has been reviewed and our office
generally concurs with the proposed location and no potential negative environmental issues were
identified.

Our office will require detailed plans and specifications for the proposed intake and any associated water
system improvements be submitted to our Engineering Section for review/approval prior to construction.
Documentation of utility ownership, easements, and/or cooperative protection agreements with the
USACE will also be required for our review/approval.

When submitting correspondence pertaining to this project, please include our reference number 88735.

Sincerely,

E
Chief eer
Eng g Section

LJ:RT:tjj

CC: Mountain Home Wateruorks [025]



 

 

 

 

 

 

 

 

 

Arkansas Department of Energy and Environment 

Geology Survey  

 

 

 

 

 

 

 

 

 

 

 

 

 

 







 

 

 

 

 

 

 

 

Arkansas Historic Preservation Program  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



               
 

   
 

Arkansas Historic Preservation Program 
1100 North Street  •  Little Rock, AR 72201  •  501.324.9150 

ArkansasPreservation.com 
 

Asa Hutchinson 
Governor 

Stacy Hurst 
Secretary 

 

May 24, 2021 
 
Mr. Bill McAbee 
Arkansas Environmental and Planning Team Leader 
Garver, LLC 
4701 Northshore Drive 
North Little Rock, AR 72118 
 
Re: Baxter County – Mountain Home 
 EA Scoping/Technical Assistance – COE 

Proposed Undertaking – Lake Norfork Water Intake Project 
 AHPP Tracking Number 107785 
 
Dear McAbee: 
 
The staff of the Arkansas Historic Preservation Program (AHPP) reviewed the records for archeological, 
architectural, and other historic resources within or proximal to the Study Area in Sections 13 and 24 of 
Township 20 North, Range 13 West and Section 19 of Township 20 North, Range 12 West in Baxter 
County, Arkansas. As described, the undertaking entails replacing the existing lake intake at Lake Norfork, 
constructing a new raw water transmission main from the intake to the extant treatment plant, and 
potentially making improvements at the treatment plant.   
 
There is no record of a previous cultural resource investigation of most of the Study Area. We look forward 
to continuing consultation on the undertaking and receiving additional information and an effect finding 
from the Corps of Engineers.  
 
Tribes that have expressed an interest in the area include the Cherokee Nation, the Delaware Nation, the 
Eastern Shawnee Tribe, the Osage Nation, the Quapaw Nation, and the Shawnee Tribe. We recommend 
consultation in accordance with 36 CFR § 800.2(c)(2). 
 
If you have any questions, please contact Eric Mills of my staff at (501) 324-9784 or 
eric.mills@arkansas.gov. 
 
Sincerely, 
 
 
for 
Scott Kaufman 
Director, AHPP 
 
cc: Dr. Melissa Zabecki, Arkansas Archeological Survey 



 

 

 

 

 

 

 

 

Arkansas Department of Energy and Environment 

Division of Environmental Quality  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 
 
 
 
 
 
 

 

May 5, 2021 
 
Bill McAbee 
Arkansas Environmental and Planning Team Leader 
Garver, LLC 
Via email: WCMcabee@GarverUSA.com  
 
RE:   National Environmental Policy Act (NEPA) Comments Requested Regarding City of 

Mountain Home Lake Norfork Water Intake Project 
 
Dear Mr. McAbee: 

The Division of Environmental Quality (DEQ) is pleased to comment on the study of a proposed 
water intake project for the City of Mountain Home. The Environmental Assessment considers 
replacing the existing lake intake at Lake Norfork, constructing a new raw water transmission main 
from the intake site to the water treatment plant, and examining possible improvements at the water 
treatment plant.   

From an environmental compliance standpoint, based on the information provided there are areas of 
concern. The City of Mountain Home must contact DEQ’s Office of Water Quality (OWQ) to 
determine if a State Construction Permit is necessary, particularly if the possible improvements at 
the water treatment plant include changes to the plant’s sedimentation basins for wastewater 
treatment, or any modifications to the wastewater treatment system in general, including changes to 
the wastewater design flow. If a State Construction Permit is required, a complete permit application 
must be submitted to DEQ a minimum of 120 days prior to the planned date of construction. The 
permit must be issued and effective prior to the beginning of construction. Arkansas Pollution 
Control and Ecology Commission (APC&EC) Rule 6.202 provides information about construction 
permits and is found online, https://www.adeq.state.ar.us/regs/files/reg06_final_150918.pdf. Find 
information on these regulations on the DEQ website,    
www.adeq.state.ar.us/water/permits/npdes/individual/, or by contacting the OWQ, NPDES Permits 
Section, at 501.682.0915. 

If a construction permit is applicable, the proposed project will need to meet the basic design criteria 
for wastewater treatment plants based on the latest edition of the “Recommended Standards for 
Sewage Works,” published by the Great Lakes-Upper Mississippi Board of State Sanitary Engineers 
and known as the 10 States Standards. 

Additionally, OWQ must be notified of any changes to the wastewater treatment process, such as 
changes in raw water sources, usage of aluminum-based coagulants, discharge of chlorinated water, 

mailto:WCMcabee@GarverUSA.com
https://www.adeq.state.ar.us/regs/files/reg06_final_150918.pdf
http://www.adeq.state.ar.us/water/permits/npdes/individual/


 

sedimentation basin retention time, or such changes that may require modifications to the water 
treatment plant’s wastewater discharge general permit coverage under ARG640094.   

Any hydrostatic testing occurring during the proposed project will require obtaining coverage under 
the NPDES General Permit ARG670000 for Hydrostatic Testing. Neither the ARG670000 nor the 
State Construction Permit authorizes any activity to be conducted in Waters of the State or Waters of 
the United States. Any work being conducted in Waters of the State requires a Short Term Activity 
Authorization (STAA) from DEQ in accordance with APC&EC Rule 2.305. A STAA is necessary 
for any in-stream activity that may cause an exceedance of applicable water quality standards, 
including, but not limited to: gravel removal, bridge or crossing repair/maintenance, bank 
stabilization, debris removal, culvert replacement, flood control projects, and stream relocation. For 
more information and forms visit https://www.adeq.state.ar.us/water/planning/instream/ or call 
501.682.0040. 

Please note that, while the Office of Land Resources has no comment on the water intake, staff is 
unable to comment on the transmission line without a map of that portion of the project. 

Lastly, if you have not already done so, the Arkansas Department of Health (ADH) must also be 
notified of this project and its details. 

This letter is issued in reliance upon the statements and representations made in the submittal. DEQ 
has no responsibility for adequacy or proper functioning of the proposed project. Please contact the 
respective offices with any questions. 

In the future, please address requests for input on environmental reviews to DEQ’s Enterprise 
Services section. You may email requests for comment to EnterpriseServices@adeq.state.ar.us. 

 
Sincerely, 

 
Julie Nicol 
Director of Enterprise Services, Division of Environmental Quality 
5301 Northshore Drive, North Little Rock, AR 72118 
 
JN: mlg 
 

https://www.adeq.state.ar.us/water/planning/instream/
mailto:EnterpriseServices@adeq.state.ar.us


 

 

 

 

 

 

 

 

 

United States Department of Agriculture 

Natural Resources Conservation Service  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



U.S. Department of Agriculture 

FARMLAND CONVERSION IMPACT RATING 
PART I (To be completed by Federal Agency) Date Of Land Evaluation Request    

Name of Project Federal Agency Involved   

Proposed Land Use    County and State    

PART II (To be completed by NRCS) Date Request Received By 
NRCS     

Person Completing Form: 

   Does the site contain Prime, Unique, Statewide or Local Important Farmland? 

   (If no, the FPPA does not apply - do not complete additional parts of this form) 

  YES      NO Acres Irrigated Average Farm Size 

   Major Crop(s) Farmable Land In Govt. Jurisdiction 

Acres:                %      

Amount of Farmland As Defined in FPPA 

Acres:               %     

Name of State or Local Site Assessment System Date Land Evaluation Returned by NRCS 

Alternative Site Rating PART III (To be completed by Federal Agency)
Site A Site B Site C Site D 

A. Total Acres To Be Converted Directly

B. Total Acres To Be Converted Indirectly

C. Total Acres In Site

PART IV (To be completed by NRCS)  Land Evaluation Information

A. Total Acres Prime And Unique Farmland

B. Total Acres Statewide Important or Local Important Farmland

C. Percentage Of Farmland in County Or Local Govt. Unit To Be Converted

D. Percentage Of Farmland in Govt. Jurisdiction With Same Or Higher Relative Value

PART V (To be completed by NRCS)  Land Evaluation Criterion
Relative Value of Farmland To Be Converted (Scale of 0 to 100 Points) 

PART VI (To be completed by Federal Agency)   Site Assessment Criteria
(Criteria are explained in 7 CFR 658.5 b. For Corridor project use form NRCS-CPA-106) 

Maximum
Points 

Site A Site B Site C Site D 

1. Area In Non-urban Use  (15) 

2. Perimeter In Non-urban Use  (10) 

3. Percent Of Site Being Farmed  (20) 

4. Protection Provided By State and Local Government  (20) 

5. Distance From Urban Built-up Area  (15) 

6. Distance To Urban Support Services  (15) 

7. Size Of Present Farm Unit Compared To Average  (10) 

8. Creation Of Non-farmable Farmland  (10) 

9. Availability Of Farm Support Services  (5) 

10. On-Farm Investments  (20) 

11. Effects Of Conversion On Farm Support Services  (10) 

12. Compatibility With Existing Agricultural Use  (10) 

   TOTAL SITE ASSESSMENT POINTS 160 

PART VII (To be completed by Federal Agency) 
   Relative Value Of Farmland (From Part V) 100

   Total Site Assessment (From Part VI above or local site assessment) 160

   TOTAL POINTS (Total of above 2 lines) 260 

Site Selected: Date Of Selection 

Was A Local Site Assessment Used? 

YES                 NO  

Reason For Selection:   

Name of Federal agency representative completing this form: Date:
(See Instructions on reverse side) Form AD-1006 (03-02) 

Name of Land Evaluation System Used 

4/7/21
Lake Norfork Study Area USACE
Water Intake Baxter county, Arkansas

4/13/21 Rebecca Fox

✔

0

0 0 0 0

0 0 0 0
0 0 0 0
0 0 0 0

✔



STEPS IN THE PROCESSING THE FARMLAND AND CONVERSION IMPACT RATING FORM 
 

Step 1 - Federal agencies (or Federally funded projects) involved in proposed projects that may convert farmland, as defined in the Farmland Protection Policy Act (FPPA) 
to nonagricultural uses, will initially complete Parts I and III of the form. For Corridor type projects, the Federal agency shall use form NRCS-CPA-106 in place 
of form AD-1006. The Land Evaluation and Site Assessment (LESA) process may also be accessed by visiting the FPPA website, http://fppa.nrcs.usda.gov/lesa/. 

 
Step 2 - Originator (Federal Agency) will send one original copy of the form together with appropriate scaled maps indicating location(s)of project site(s), to the Natural 

Resources Conservation Service (NRCS) local Field Office or USDA Service Center and retain a copy for their files. (NRCS has offices in most counties in the 
U.S. The USDA Office Information Locator may be found at http://offices.usda.gov/scripts/ndISAPI.dll/oip_public/USA_map, or the offices can usually be 
found in the Phone Book under U.S. Government, Department of Agriculture. A list of field offices is available from the NRCS State Conservationist and State 
Office in each State.) 

 
Step 3 - NRCS will, within 10 working days after receipt of the completed form, make a determination as to whether the site(s) of the proposed project contains prime, 

unique, statewide or local important farmland. (When a site visit or land evaluation system design is needed, NRCS will respond within 30 working days. 
 
Step 4 - For sites where farmland covered by the FPPA will be converted by the proposed project, NRCS will complete Parts II, IV and V of the form. 
 
Step 5 - NRCS will return the original copy of the form to the Federal agency involved in the project, and retain a file copy for NRCS records. 
 
Step 6 - The Federal agency involved in the proposed project will complete Parts VI and VII of the form and return the form with the final selected site to the servicing 

NRCS office. 
 
Step 7 - The Federal agency providing financial or technical assistance to the proposed project will make a determination as to whether the proposed conversion is consistent 

with the FPPA. 
 
 

INSTRUCTIONS FOR COMPLETING THE FARMLAND CONVERSION IMPACT RATING FORM 
(For Federal Agency) 

 
Part I: When completing the "County and State" questions, list all the local governments that are responsible for local land 

use controls where site(s) are to be evaluated. 
 
 
Part III: When completing item B (Total Acres To Be Converted Indirectly), include the following: 
 
1. Acres not being directly converted but that would no longer be capable of being farmed after the conversion, because the 

conversion would restrict access to them or other major change in the ability to use the land for agriculture. 
2. Acres planned to receive services from an infrastructure project as indicated in the project justification (e.g. highways, 

utilities planned build out capacity) that will cause a direct conversion. 
 
 
Part VI: Do not complete Part VI using the standard format if a State or Local site assessment is used. With local and NRCS      

assistance, use the local Land Evaluation and Site Assessment (LESA). 
 
1. Assign the maximum points for each site assessment criterion as shown in § 658.5(b) of CFR. In cases of corridor-type 

project such as transportation, power line and flood control, criteria #5 and #6 will not apply and will, be weighted zero, 
however, criterion #8 will be weighed a maximum of 25 points and criterion #11 a maximum of 25 points. 

 
2. Federal agencies may assign relative weights among the 12 site assessment criteria other than those shown on the 

FPPA rule after submitting individual agency FPPA policy for review and comment to NRCS. In all cases where other 
weights are assigned, relative adjustments must be made to maintain the maximum total points at 160. For project sites 
where the total points equal or exceed 160, consider alternative actions, as appropriate, that could reduce adverse 
impacts (e.g. Alternative Sites, Modifications or Mitigation). 

 
 
 
Part VII: In computing the "Total Site Assessment Points" where a State or local site assessment is used and the total 
maximum number of points is other than 160, convert the site assessment points to a base of 160.  
Example: if the Site Assessment maximum is 200 points, and the alternative Site "A" is rated 180 points: 
 
 
 
 
For assistance in completing this form or FPPA process, contact the local NRCS Field Office or USDA Service Center. 
 
NRCS employees, consult the FPPA Manual and/or policy for additional instructions to complete the AD-1006 form. 
 

Total points assigned Site A 180 
Maximum points possible  200 = X 160  = 144 points for Site A



 

 

 

 

 

 

 

 

 

United States Department of Agriculture 

Forestry Division  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



From: McAbee, William C.
To: Michel, Tracy L.
Subject: FW: ArDOT Job Number 061300
Date: Monday, September 20, 2021 10:01:33 AM
Attachments: image001.png

 
 

From: Joe Fox <Joe.Fox@agriculture.arkansas.gov> 
Sent: Thursday, April 22, 2021 8:57 AM
To: McAbee, William C. <WCMcAbee@GarverUSA.com>
Subject: ArDOT Job Number 061300
 
Dear Mr. McAbee:
 
The Forestry Division of the Arkansas Department of Agriculture has no comment on nor
objection to this project.
 
Sincerely:
Joe S. Fox
 

Joe S. Fox
State Forester
 

Arkansas Department of Agriculture
Forestry Division
#1 Natural Resources Drive, Little Rock, AR  72205
(501) 580-5479   |   agriculture.arkansas.gov
Joe.fox@agriculture.arkansas.gov  
 

 

mailto:WCMcAbee@GarverUSA.com
mailto:TLMichel@GarverUSA.com
file:////c/agriculture.arkansas.gov
mailto:Joe.fox@agriculture.arkansas.gov



 

 

 

 

 

 

 

 

 

United States Department of Agriculture 

Natural Resources Division 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



From: McAbee, William C.
To: Michel, Tracy L.
Subject: FW: Lake Norfork Water Intake & Main Street Viaduct North Little Rock Project Reviews
Date: Tuesday, May 4, 2021 7:52:10 AM
Attachments: image001.png

For the file.
 
Bill McAbee
Garver
501-537-3259
 

From: Ken Brazil <Ken.Brazil@arkansas.gov> 
Sent: Tuesday, May 4, 2021 7:15 AM
To: McAbee, William C. <WCMcAbee@GarverUSA.com>
Subject: Lake Norfork Water Intake & Main Street Viaduct North Little Rock Project Reviews
 
Bill,
After review of these project proposals, we identified no environmental concerns at this time.  A
more detailed review will accompany any future regulatory processes associated with these
projects.  Let me know if you have any questions.
 
Thanks,
ken   
 

 

mailto:WCMcAbee@GarverUSA.com
mailto:TLMichel@GarverUSA.com



 

 

 

 

 

 

 

 

 

Arkansas Natural Heritage Commission 

 

 



               
 

   

 
Arkansas Natural Heritage Commission 

1100 North Street  •  Little Rock, AR 72201  •  501.324.9150 
NaturalHeritage.com 

 

Asa Hutchinson
Governor

Stacy Hurst
Secretary

Date:  June 15, 2021 
Subject:  Lake Norfork Water Intake 
               Mountain Home, Baxter County 
ANHC No.:  P-CF..-21-049 
 
Mr. Bill McAbee 
Garver 
4701 Northshore Drive 
North Little Rock, AR  72118 
 
Dear Mr. McAbee: 
 
Staff members of the Arkansas Natural Heritage Commission have reviewed the information you submitted on the proposed 
Lake Norfork water intake structure.  The project involves replacing the existing lake intake at Lake Norfork, constructing a 
new raw water transmission main from the intake site to the water treatment plant, and examining the possibility of 
improvements to the treatment plant.   
 
Our records indicate that sensitive glade habitat is present in this area (please see attached map).  Glades are an important 
and declining habitat type in Arkansas.  They occur where the bedrock is at or near the surface.  They are characterized by 
areas of bare rock, expanses with grasses and forbs, and, where the soil is deeper, cedar trees.  In the past, these areas were 
subject to wildfires, which maintained an open character and reduced the number of cedar trees.  Glades are generally more 
biologically diverse than surrounding forests, support rare species, and provide important wildlife habitat.    You may find 
the GIS layer depicting glades in Arkansas and Missouri helpful in the review of this project.  It is available on the 
following website: 
 

https://gcpolcc.databasin.org/datasets/a817fa247dd3440e814282f3063c51d0  
 
The limestone bluffs around the lake are also known to support sensitive plant species.  Three plant species of state 
conservation concern have been recorded from the limestone bluffs at the Cranfield Recreation area (please refer to 
attached map): 
 

Delphinium treleasei, Trelease's larkspur 
Pediomelum esculentum, large Indian-breadroot 
Scutellaria bushii, Bush's skullcap 

 
We recommend efforts be made to minimize impacts to glade and bluff habitat.  
 
The opportunity to comment is appreciated. 
 
Sincerely, 
 
 
 
Cindy Osborne 
Data Manager/Environmental Review Coordinator 
Enclosure:  Map 



Arkansas Natural Heritage Commission
Division of Arkansas Heritage

Arkansas Department of Parks, Heritage and Tourism
Lake Norfork, Water Intake Study Area

.
6/15/2021

Sensitive Plant Species

Glades

Project Area

0 0.25 0.5 0.75 10.125
Miles



 

 

 

 

 

 

 

 

 

 

United States Fish and Wildlife  
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����������������� !�"!�#�� $#���%&��� #������� �%���!����#'���"�% (� %���%"�)%#�� ��%#��������'���%(��� #������� '���% #&�##�� �"� �#'������&&� ��%��� ���*��#'��"�%#����!��*�������������#��������)��(% ���%��+���,--***.�*#.)�!-%�/% #%#$�#-�0%1-0���2���.+�&".345�6789:�85;<=>�=?�@867>979�<9�7�A><BA5�85;<=>�:47:�C=D589�:45�EFGHIJGE�HIKGL�FM�NGOPEQPQ�7>R�S5�47D5�9T5C<?<C�;A<R7>C5�:=�C=>958D5�95>9<:<D5�C7D5U=VW<;7:5�7>R�V7:�9T5C<59X��YZJPQJ�[KQKH�+���,--***.�*#.)�!-%�/% #%#$�#-�0%1-\%�#�.+�&"����(����&� �����������������������#�� ��+��OPGQH�GJ]KFE�PEL�HF�[KĴ�OPGQH�Q_J̀KMK̀a]bKLPÈJc��d8=T58�<eTW5e5>:7:<=>�7>R�e7<>:5>7>C5�=?�V59:�e7>7;5e5>:�T87C:<C59�9T5C<?<5R�<>�:4595�;A<R7>C5�R=CAe5>:9�<9�>5C59978f�:=�7D=<R�7RD5895�5??5C:9�:=�?5R587WWf�T8=:5C:5R�9T5C<59�7>R�=?:5>�7D=<R9�:45�e=85�W5>;:4f�?=8e7W�C=>9AW:7:<=>�T8=C599X��������#�����#�"�#��� �"�(�#�% ��&�##�"#'�g���+�� �h� )$�%��(�i%�'�� (�% %�i%�'�j�""�*�+��/�k%����'�l�($���/%(�(�m��(���/��'����n&����% �i���� )�i���"�'��������������&%����o�����%����#� ��-%p#� ���% (-���+%p��%��#��!��������������&&� �� )���������%���!����#.�dW5795�C45C6�:45�7TT8=T8<7:5�9T5C<59U9T5C<?<C�;A<R7>C5�=>�=A8�S5V9<:5�:=�R5:58e<>5�<?�qrst�utrvwxy�twzs{tw|�}�|st~wq�����w�|ytr���q�twxr��w���y�}y�qrs�xr�y}xy�y�w�}uutrut{}yw�|y}���9T5C<59�W57R�V<=W=;<9:��955�=??<C5�R<85C:=8f�=8�9T5C<59�T7;5��T8<=8�:=�C=>RAC:<>;�T8595>C5�7V95>C5�9A8D5f9�:=�5>9A85�:45�7TT8=T8<7:5�W5D5W�=?�5??=8:�7>R�e5:4=R=W=;fX� (����+���2n'�����#��+����#�� #�p�"��������+����(��%"�%���� �%)� ��������#�(�#�) %��(������#� �%��!�����(����&� �����%������#�(�%���� ��&%��%�������� (% )���('��+��%�� �('���������#�(�#�����#'����(�#�) %��(�������%"�+%p��%�'�% (����#�'������ #�"��*��+��+��2��!��������+��.���{�{�}t�q��{y�{|�y�w�tw|ur�|{�{�{yq�r��y�w��w�wt}��}xy{r��}�w�xq�rt�utrvwxy�utrur�w�y���ry�y�w��wt~{xw��yr��}�w���r�w��wxy���wywt�{�}y{r�|������qrs��wywt�{�w�y�}y�qrst�utrur|w��}xy{r���{����}~w���r�w��wxy��r��y�tw}yw�w��rt�w��}��wtw��|uwx{w|�rt�y�w{t�tw|uwxy{~w�xt{y{x}���}�{y}y��qrs��r��ry��ww��yr�|ww��xr�xsttw�xw��{y��y�w��wt~{xw����w~wty�w�w||��{y�{|�}�~{r�}y{r��r���w�wt}���}��yr�478e�=8�478799�7>f�?5R587WWfUW<9:5R�:4857:5>5R�=8�5>R7>;585R�?<94�=8�S<WRW<?5�9T5C<59�S<:4=A:�:45�7TT8=T8<7:5�T58e<:X348=A;4�:45�C=>9AW:7:<=>�T8=C599��S5�S<WW�7>7Wf�5�<>?=8e7:<=>�C=>:7<>5R�<>�7�V<=W=;<C7W�}||w||�w�y�y�}y�qrs�utr~{�w������qrst�utrur|w��}xy{r��{|�}||rx{}yw���{y���w�wt}���s��{���rt�uwt�{yy{����xr�|s�y}y{r���{���rxxst��{y��y�w��w�wt}��}�w�xq�s��wt�|wxy{r����}�����r��y�w��� ���¡:458S<95��7>�<>C<R5>:7W�:765�T58e<:�TA89A7>:�:=�95C:<=>�¢£�7��¢��¤��=?�:45�¥¦@��7W9=�6>=S>�79�7�47V<:7:�C=>958D7:<=>�TW7>��<9�>5C59978f�:=�478e�=8�478799�?5R587WWf�W<9:5R�:4857:5>5R�=8�w��}��wtw���{|��rt��{���{�w�|uwx{w|������w{y�wt�x}|w��y�wtw�{|��r��wx�}�{|���rt�}sy�rt{§{���{�x{�w�y}��y}�w��}�ywẗy�ẅ�}xy����rt��rtw�{��rt�}y{r��tw�}t�{����rt�}��xr�|s�y}y{r��}���©ª«|��u�w}|w�|ww�y�w��wt~{xw¬|�ªr�|s�y}y{r��©}���rr��}���©}�{y}y�ªr�|wt~}y{r��«�}�|�}y�SSSX?S9X;=D�5>R7>;585R�597UW<V878f�<>R5X4:eW®C=>9AW:7:<=>9X5̄S�<>?=8e7:<=>�V795R�=>�ATR7:5R�9A8D5f9��C47>;59�<>�:45�7VA>R7>C5�7>R�R<9:8<VA:<=>�=?�9T5C<59��C47>;5R�47V<:7:�C=>R<:<=>9��=8�=:458�?7C:=89�C=AWR�C47>;5�:4<9�W<9:X�dW5795�?55W�?855�:=�C=>:7C:�A9�<?�f=A�>55R�e=85�CA885>:�<>?=8e7:<=>�=8�799<9:7>C5�85;78R<>;�:45�T=:5>:<7W�<eT7C:9�:=�?5R587WWf�T8=T=95R��W<9:5R��7>R�C7>R<R7:5�9T5C<59�7>R�?5R587WWf�R59<;>7:5R�7>R�T8=T=95R�C8<:<C7W�47V<:7:X�dW5795�>=:5�:47:�A>R58�°£�±²³�́£µX¢µ�5��=?�:45�85;AW7:<=>9�<eTW5e5>:<>;�95C:<=>�¶�=?�:45�@C:���+��%����%�������+�#�#�����#�"�#��#+��"(�p��!������(�%�����·̧�(%�#.�34<9�D58<?<C7:<=>�C7>�V5�C=eTW5:5R�?=8e7WWf�=8�<>?=8e7WWf�79�R59<85RX�345�¦58D<C5�85C=ee5>R9�:47:�D58<?<C7:<=>�V5�
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July 29, 2021 

     
 
Tracy Michel 
Garver 
4300 South J.B. Hunt Drive 
Suite 240 
Rogers, Arkansas  72758 
 
Dear Ms. Michel: 
 
The U.S. Fish and Wildlife Service (Service) has reviewed the information supplied in your July 
2, 2021, Consistency Letter for “Lake Norfork Water Intake.”  Our comments are submitted in 
accordance with the Endangered Species Act (87 Stat. 884, as amended 16 U.S.C. 1531 et seq.; 
ESA) and the Service’s January 5, 2016, Programmatic Biological Opinion on Final 4(d) Rule 
for the Northern Long-eared Bat (NLEB PBO). 
 
The U.S. Army Corps of Engineers (CORPS) determined that this project complies with the 
activities analyzed in the Service’s NLEB PBO.  There are no known hibernacula or roost trees 
within the project area.  Therefore, NLEB take for these projects is excepted from incidental take 
prohibitions under the final 4(d) rule for NLEB.  The Service concurs that this project may affect 
NLEB, but there are no effects beyond those previously disclosed in the final 4(d) rule NLEB 
PBO and this project therefore complies with the final 4(d) rule for NLEB. 
 
The Service concurs with the determination of “may affect, not likely to adversely affect” for 
Gray Bat (Myotis grisescens), Indiana Bat (Myotis sodalis), Missouri Bladderpod (Physaria 
filiformis), Eastern Black Rail (Laterallus jamaicensis spp. Jamaicensis), and Ozark Big-eared 
Bat (Corynorhinus townsendii ingens).  As suitable habitat for Red Knot (Calidris canutus rufa) 
and Piping Plover (Charadrius melodus) does not occur within the project area, the CORPS has 
met consultation requirements by informing the Service of their determination of “no effect” for 
these species. 
 
We appreciate your interest in the conservation of threatened and endangered species.  If you 
have any questions, please contact Jason Phillips at (870) 503-1101. 

  
Sincerely,  

        
  
 
           
       Melvin L. Tobin 
       Field Supervisor 

United States Department of the Interior 
 

FISH AND WILDLIFE SERVICE 
110 S. Amity Road, Suite 300 

Conway, Arkansas 72032 
Tel.:   501/513-4470   Fax: 501/513-4480 

 
IN REPLY REFER TO:                                                                                              



 
 
Ms. Tracy Michel  2 
 
 
Project File 
Read File  
Filename:   D:\JasonsFolder\T-E Species\Section 7 Consultations\Lake Norfork Water  
Intake\LakeNorforkWaterIntake_USFWS_concurrence_final.pdf 
 
  
 
 



 

 

 

 

 

 

 

 

 

State Historic Preservation Officer 

 



               
 

   
 

Arkansas Historic Preservation Program 
1100 North Street  •  Little Rock, AR 72201  •  501.324.9150 

ArkansasPreservation.com 
 

Asa Hutchinson 
Governor 

Stacy Hurst 
Secretary 

 

June 30, 2021 
 
Mr. Allen D. Wilson 
District Archaeologist 
Department of the Army 
Little Rock District, Corps of Engineers 
Post Office Box 867 
Little Rock, AR 72203-0867 
 
RE: Baxter County — Conway 
            Section 106 Review — COE 
              Proposed Undertaking — Proposed Water Intake Pipeline near Lake Norfork 
              Cultural Resources Report: A Cultural Resources Survey of the Proposed Lake 
              Norfork Water Intake Project in Baxter County, Arkansas 

Flat Earth Archeology Project Report Number – 2020-30 
AHPP Tracking Number 107785.01 

  
Dear Mr. Beers:   
 
The staff of the Arkansas Historic Preservation Program (AHPP) reviewed the cultural resources survey report for the 
above-referenced project. The proposed undertaking entails installing a water intake pipeline near Lake Norfork in 
Section 19, Township 20 North, Range 12 West and Section 24, Township 20 North, Range 13 West in Baxter 
County, Arkansas. The direct area of potential effects (APE) includes an approximately 2,697 meters long area (1.68 
miles). Seventy-one shovel tests associated with the direct APE proved negative for cultural materials. Two known 
archeological sites, 3BA0177 and 3BA0178 are located to the west near the project area, but no evidence of these 
sites was found during the survey. 
 
Based on the provided information, the AHPP concurs with the finding of no historic properties affected pursuant 
to 36 CFR § 800.4(d)(1) for the proposed undertaking. 
 
Tribes that have expressed an interest in the area include the Cherokee Nation, the Delaware Nation, the Eastern 
Shawnee Tribe, the Osage Nation, the Quapaw Nation, and the Shawnee Tribe. We recommend consultation in 
accordance with 36 CFR § 800.2(c)(2). 
 
Thank you for the opportunity to review this undertaking cultural resources survey report. Please refer to the AHPP 
Tracking Number listed above in all correspondence. If you have any questions, please call Jessica Cogburn of my staff 
at 501-324-9357 or email jessica.cogburn@arkansas.gov. 
 
Sincerely, 
 
 
Scott Kaufman 
Director, AHPP 
 
cc: Dr. Melissa Zabecki, Arkansas Archeological Survey 
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HMMH 
77 South Bedford Street 

Burlington, Massachusetts 01803 

781.229.0707 

www.hmmh.com 

 

TECHNICAL MEMORANDUM 

To: 
Ryan Mountain PWS 
Kirby Rowland, PE 

 Garver 

From: Scott Noel AICP INCE, Tara Cruz 

Date: September 6, 2021 

Subject: Relocated Water Pump Station Noise Study at Norfolk Lake Arkansas  

Reference: HMMH Project Number 312660.000 

 

Summary of Findings 

The City of Mountain Home, Arkansas proposes to relocate and modernize their water pumping station on 
Norfolk Laker. The modernized pump station would be located approximately 1-mile to the southeast. New 
pumps at the station would have National Electrical Manufacturer Ratings (NEMA) ranging from 360 to 440 
and operate with a revolutions per minute (RPM) of 1800. The new pumps would be housed in an 
building/enclosure comprised of acoustically treated walls that would ensure that the pump sound power 
level (Lw) is 80 A-weighted decibels (dBA), which approximates how humans respond to sounds, at the 
exterior of the building/enclosure.  

Harris Miller Miller & Hanson Inc. (HMMH) was retained by Garver to conduct an environmental noise 
assessment for the operation of the new pump station (the “Project”). We evaluated facility noise levels 
relative to existing sound levels at noise sensitive receptors (i.e., residences). Additionally, the City of 
Mountain Home Municipal Code defines a “Noise Disturbance” as sounds that: 

a. Endangers or injures the safety or health of humans or animals; or 
b. Annoys or disturbs the peace within 150 feet of the source of the noise; or 
c. Endangers or injures personal or real property 

Additionally, the City stipulates that plainly audible sounds are “Any sound or noise, not necessarily clear or 
understandable as spoken language or song lyrics, bass reverberations or any other unidentifiable sound that 
can be heard from 150 feet. (Ord. No. 2007-46, Sec. 1.)”. While audibility is sometimes difficult to interpret 
without monitoring of the source itself, we assume that pump station noise levels would noticeable if they 
increase existing noise levels by 3 decibels (dB) or more.  

Existing noise levels were estimated using the methods outlined in the United States Department of 
Transportation Federal Transit Administration Noise and Vibration Impact Assessment Manual (FTA 2018). For 
the noise sensitive receptors this estimate indicates that existing noise levels would be 35 dBA day-night 
sound level (Ldn), 35 dBA daytime equivalent level (Leq), and 25 dBA Leq at night.  

HMMH used the ISO-9613 standard for sound propagation with the SoundPLAN® computer noise model to 
compute operational noise levels from the proposed Project at noise-sensitive receptors located to the west in 
a residential development along Cranfield Road and to the east in a residential development along Shorecrest 
Drive. On an Ldn basis existing sound levels are predicted to increase by up to 0.7 dB with the project. Daytime 
Leq would increase by up to 0.5 dB and nighttime Leq would increase by up to 1.5 dB. Since all these predicted 
increases are less than 3 dB we do not expect the sound of the new pump station to be noticeable at the noise 
sensitive receptors closest to the project; therefore, the project would be in compliance with the City’s noise 
code and no mitigation is needed.  
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1. Introduction 

The City of Mountain Home, Arkansas proposes to relocate and modernize their water pumping station on 
Norfolk Laker. The modernized pump station would be located approximately 1-mile to the southeast. New 
pumps at the station would have National Electrical Manufacturer Ratings (NEMA) ranging from 360 to 440 
and operate with a revolutions per minute (RPM) of 1800. There is some concern about sound levels from the 
new pump station being out of compliance with local noise regulations. This technical memo summarizes the 
noise analysis of the new pump station. Figure 1 is a map of the location of the existing and new pump 
stations relative to noise sensitive receptors (i.e., residences). Appendix A provides supplemental information 
about the fundamentals of acoustics. 

2. Applicable Noise Ordinances and Regulations 

The project is in unincorporated Baxter County, Arkansas and is owned by the City of Mountain Home, 
Arkansas. Baxter County does not have a noise ordinance or regulate noise via other mechanisms such as their 
County Code1. Since the pump station is owned and operated by the City the noise regulations in the City’s 
code are used in this analysis to identify potential impacts. Specifically, the City promulgates noise regulations 
via their Municipal Code2 and defines a “Noise Disturbance” as one that: 

a. Endangers or injures the safety or health of humans or animals; or 
b. Annoys or disturbs the peace within 150 feet of the source of the noise; or 
c. Endangers or injures personal or real property 

Additionally, the City stipulates that plainly audible sounds are “Any sound or noise, not necessarily clear or 
understandable as spoken language or song lyrics, bass reverberations or any other unidentifiable sound that 
can be heard from 150 feet. (Ord. No. 2007-46, Sec. 1.)”. While audibility is sometimes difficult to interpret 
without monitoring of the source itself, we assume that pump station noise levels would noticeable if they 
increase existing noise levels by 3 decibels (dB) or more.  

3. Existing Noise Conditions 

HMMH estimated existing noise levels using the approaches described in the FTA’s Noise and Vibration Impact 
Assessment Manual3. In lieu of conducting sound level measurements HMMH used the simplified procedure 
described in Chapter 4 of the manual to estimate the existing noise levels at the noise sensitive receptors near 
the new pump station. This procedure took into account distance from major transportation noise sources 
(i.e., major roadways, railroads) and population density to estimate existing noise. There are no major 
roadways or railways close enough to the project to be used to estimate sound levels; therefore, the estimate 
relies upon population density. According to the United States Census Bureau4 the population density of the 
area is 55 people per square mile. The FTA Manual identifies that existing sound levels for areas with 
population densities of less than 100 people per square mile is 35 dBA Ldn, 35 dBA Leq in the daytime, and 25 
dBA Leq at night.  

 
1 See Section H of the Baxter County Sherriff’s FAQ here: 
https://www.baxtercountysheriff.com/e_newsletter_view.php?id=10  
2 Available at: https://www.cityofmountainhome.com/plugins/show_image.php?id=501  
3 Available at: https://www.transit.dot.gov/sites/fta.dot.gov/files/docs/research-innovation/118131/transit-
noise-and-vibration-impact-assessment-manual-fta-report-no-0123_0.pdf  
4 Available at: https://www.census.gov/library/visualizations/2021/geo/demographicmapviewer.html  

https://www.baxtercountysheriff.com/e_newsletter_view.php?id=10
https://www.cityofmountainhome.com/plugins/show_image.php?id=501
https://www.transit.dot.gov/sites/fta.dot.gov/files/docs/research-innovation/118131/transit-noise-and-vibration-impact-assessment-manual-fta-report-no-0123_0.pdf
https://www.transit.dot.gov/sites/fta.dot.gov/files/docs/research-innovation/118131/transit-noise-and-vibration-impact-assessment-manual-fta-report-no-0123_0.pdf
https://www.census.gov/library/visualizations/2021/geo/demographicmapviewer.html
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Figure 1. Pump Station Locations and Noise Sensitive Receptors 
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4. Predicted Project Noise Levels 

This section describes the noise prediction model, summarizes the input to the model, and presents the 
predicted operational noise levels and the results of the assessment. 

4.1 Noise Prediction Model 

The SoundPLAN® computer noise model5 was used for computing operational noise levels from the project to 
noise-sensitive receptors located to the west and east. An industry standard, SoundPLAN® was developed by 
Braunstein + Berndt GmbH to provide estimates of sound levels at distances from specific noise sources taking 
into account the effects of terrain features including relative elevations of noise sources, receivers, and 
intervening objects (buildings, hills, trees), and ground effects due to areas of hard ground (pavement, water) 
and soft ground (grass, field, forest).  

The sound propagation model within SoundPLAN that was used for this study was ISO 9613-2.6 This 
international standard propagation model is used nearly universally in the U.S. for environmental noise 
studies, due to its conservative propagation equations. ISO 9613-2 uses “worst-case” downwind propagation 
conditions in all directions, and accounts for variations in terrain and the effects of ground type. 

4.2 Noise Model Input 

As input, SoundPLAN incorporated a geometric model of the study area and reference noise levels for the 
three pumps at the new pump station. HMMH developed a three-dimensional geometric model of the study 
area from aerial photography and elevation information obtained from the United Stated Geographical 
Survey7.  

The three pumps at the new pump station were modeled at a height of 20 feet, the assumed height of the 
roof of the building. Each pump is assumed to have a sound power (Lw) of 80 dBA, which is consistent with the 
manufacture’s specifications for pumps located in acoustic enclosures. The building that the pumps would be 
housed in is consistent with the acoustic enclosure identified by the manufacture as it would be lined with 
acoustic panels to absorb noise from the operating pumps. Additionally, we included a 3 dB uncertainty 
valueThe modeling conservatively assumes that the pumps would operate 24 hours per day 7 days per week 
year-round, although the pumps would operate less at times depending on demand by the City and users of 
water from the lake.  

4.3 Presentation of Results: Overall Levels 

Table 1 summarizes the computed A-weighted noise levels due to the new pump station at closest noise 
sensitive receptors, which are two residential areas located to the east and west of the new pump station. 
One residential development is to the east along Shorecrest Drive and another is to the west located along 
Canfield Road near Clarton Resort. The results demonstrate that the project would be in compliance with the 
City’s code; therefore, no additional mitigation measures are needed.  

 
5 SoundPLAN® Version 8.2 was used for the computations. Documentation provided in SoundPLAN® User’s 
Manual, Braunstein + Berndt GmbH, 2021. U.S. sales and support services are available via Navcon Engineering 
Network, Fullerton, CA (http://navcon.com/www/sumpage/software/soundplan) 
6 International Organization for Standardization (ISO), International Standard ISO 9613-2, “Acoustics – 
Attenuation of Sound during Propagation Outdoors”, Part 2: General Method of Calculation, 1996-12-15. 
7 Available at: https://apps.nationalmap.gov/downloader/#/  

http://navcon.com/www/sumpage/software/soundplan
https://apps.nationalmap.gov/downloader/#/
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Table 1. Existing Noise Levels and Predicted Project Noise Levels 

Receptor ID Existing (dBA) Project Only (dBA)* Project + Existing (dB)** Change (dB) 

Ldn Daytime Leq Nighttime Leq Ldn Daytime Leq Nighttime Leq Ldn Daytime Leq Nighttime Leq Ldn Daytime Leq Nighttime Leq 

R01 35 35 25 8.9 2.5 2.5 35.0 35.0 25.0 0.0 0.0 0.0 

R02 35 35 25 16.4 10 10 35.1 35.0 25.1 0.1 0.0 0.1 

R03 35 35 25 19.1 12.7 12.7 35.1 35.0 25.2 0.1 0.0 0.2 

R04 35 35 25 25.9 19.5 19.5 35.5 35.1 26.1 0.5 0.1 1.1 

R05 35 35 25 10.7 4.3 4.3 35.0 35.0 25.0 0.0 0.0 0.0 

R06 35 35 25 10.3 3.9 3.9 35.0 35.0 25.0 0.0 0.0 0.0 

R07 35 35 25 15.6 9.2 9.2 35.0 35.0 25.1 0.0 0.0 0.1 

R08 35 35 25 24.6 18.2 18.2 35.4 35.1 25.8 0.4 0.1 0.8 

R09 35 35 25 24.4 18 18 35.4 35.1 25.8 0.4 0.1 0.8 

R10 35 35 25 15.2 8.8 8.8 35.0 35.0 25.1 0.0 0.0 0.1 

R11 35 35 25 27.5 21.1 21.1 35.7 35.2 26.5 0.7 0.2 1.5 

R12 35 35 25 26.2 19.8 19.8 35.5 35.1 26.1 0.5 0.1 1.1 

R13 35 35 25 21.5 15.1 15.1 35.2 35.0 25.4 0.2 0.0 0.4 

Source: HMMH, 2019. 
Notes: 
*Includes 3 dB uncertainty factor.  
**Logarithmic addition. 
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5. Conclusions 

Under the assumptions stated in this memo, predicted noise levels from the new pump station are expected 
to be in compliance with the City’s code. This is based on conservative modeling analysis that indicates that 
the biggest increase in noise levels would be at night of 1.5 dB and at one noise sensitive receptor. All other 
noise sensitive receptors would experience lower increase in project noise. No additional mitigation measures 
are required.  
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APPENDIX A. FUNDAMENTALS OF ACOUSTICS 

This appendix describes the noise terminology and metrics used in this report. 

Decibels (dB), Frequency and the A-weighted Sound Level (dBA) 
Loudness is a subjective quantity that enables a listener to order the magnitude of different sounds on a scale 

from soft to loud. Although the perceived loudness of a sound is based somewhat on its frequency and 

duration, chiefly it depends upon the sound pressure level. Sound pressure level is a measure of the sound 

pressure at a point relative to a standard reference value; sound pressure level is always expressed in decibels 

(dB). 

Decibels are logarithmic quantities, so combining decibels is unlike common arithmetic. For example, if two 

sound sources each produce 100 dB operating individually and they are then operated together, they produce 

103 dB. Each doubling of the number of sources produces another three decibels of noise. A tenfold increase 

in the number of sources makes the sound pressure level go up 10 dB, and a hundredfold increase makes the 

level go up 20 dB. If two sources differ in sound pressure level by more than 10 decibels, then operating 

together, the total level will approximately equal the level of the louder source; the quieter source doesn’t 

contribute significantly to the total. 

People hear changes in sound level according to the following rules of thumb: 1) a change of 1 decibel or less 

in a given sound’s level is generally not readily perceptible except in a laboratory setting; 2) a 5-dB change in a 

sound is considered to be generally noticeable in a community setting; and 3) it takes approximately a 10-dB 

change to be heard as a doubling or halving of a sound’s loudness. 

Another important characteristic of sound is its frequency, or “pitch.” This is the rate of repetition of sound 

pressure oscillations as they reach our ears. Frequency is expressed in units known as Hertz (abbreviated “Hz” 

and equivalent to one cycle per second). Sounds heard in the environment usually consist of a range of 

frequencies. The distribution of sound energy as a function of frequency is termed the “frequency spectrum.” 

The human ear does not respond equally to identical noise levels at different frequencies. Although the 

normal frequency range of hearing for most people extends from a low of about 20 Hz to a high of 10,000 Hz 

to 20,000 Hz, people are most sensitive to sounds in the voice range, between about 500 Hz to 2,000 Hz. 

Therefore, to correlate the amplitude of a sound with its level as perceived by people, the sound energy 

spectrum is adjusted, or “weighted.” 

The weighting system most commonly used to correlate with people's response to noise is “A-weighting” (or 

the “A-filter”) and the resultant noise level is called the “A-weighted noise level” (dBA). A-weighting 

significantly de-emphasizes those parts of the frequency spectrum from a noise source that occurs both at 

lower frequencies (those below about 500 Hz) and at very high frequencies (above 10,000 Hz) where we do 

not hear as well. The filter has very little effect, or is nearly “flat,” in the middle range of frequencies between 

500 and 10,000 Hz. In addition to representing human hearing sensitivity, A-weighted sound levels have been 

found to correlate better than other weighting networks with human perception of “noisiness.” One of the 

primary reasons for this is that the A-weighting network emphasizes the frequency range where human 

speech occurs, and noise in this range interferes with speech communication. Another reason is that the 

increased hearing sensitivity makes noise more annoying in this frequency range. Figure B-1 shows the relative 

response of various weighting networks including the A weighting network.  
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Figure A-1. Relative Response of A-, B-, C-, and D-Weighting Networks 

Figure B-2 shows common indoor and outdoor A-weighted sound levels and the environments or sources that 
produce them 
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Figure A-2. Common Outdoor and Indoor A-weighted Sound Levels 

 

Maximum Sound Level (Lmax) 
The variation in sound level over time often makes it convenient to describe a particular noise "event" by its 

maximum sound level, abbreviated as Lmax or LAmax. The maximum level describes only one dimension of an 

event; it provides no information on the cumulative noise exposure.  In fact, two events with identical maxima 

may produce very different total exposures. One may be of very short duration, while the other may continue 

for an extended period and be judged much more annoying. The Sound Exposure Level metric corrects for this 

deficiency. 
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Equivalent Sound Level (Leq) 
The Equivalent Sound Level, abbreviated Leq, is a measure of the total exposure resulting from the 

accumulation of A-weighted sound levels over a particular period of interest -- for example, an hour, an 8-hour 

school day, nighttime, or a full 24-hour day. However, because the length of the period can be different 

depending on the time frame of interest, the applicable period should always be identified or clearly 

understood when discussing the metric. Such durations are often identified through a subscript, for example 

Leq1h, or Leq(24). 

The Leq may be thought of as a constant sound level over the period of interest that contains as much sound 

energy as (is “equivalent” to) the actual time-varying sound level with its normal peaks and valleys. It is 

important to recognize, however, that the two signals (the constant one and the time-varying one) would 

sound very different from each other. Also, the “average” sound level suggested by Leq is not an arithmetic 

value, but a logarithmic, or “energy-averaged” sound level. Thus, the loudest events may dominate the noise 

environment described by the metric, depending on the relative loudness of the events. 

Statistical Sound Level Descriptors 
Statistical descriptors of the time-varying sound level are often used instead of, or in addition to Leq to provide 

more information about how the sound level varied during the time period of interest. The descriptor includes 

a subscript that indicates the percentage of time the sound level is exceeded during the period. The L50 is an 

example, which represents the sound level exceeded 50 percent of the time, and equals the median sound 

level. Another commonly used descriptor is the L10, which represents the sound level exceeded 10 percent of 

the measurement period and describes the sound level during the louder portions of the period. The L90 is 

often used to describe the quieter background sound levels that occurred, since it represents the level 

exceeded 90 percent of the period. 

Sound Power Level 
The sound power level is a fundamental measure of a source of sound and is a measure of the acoustic energy, 

or power, emitted by a source. Mathematically, the sound power level is ten times the logarithm (to the base 

10) of a given sound power to the reference sound power (1 picowatt or 10-12 watt). The unit is the decibel.  

 

 




