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[EXTERNAL] Campo Wind FEIS comments-Tisdale

Donna Tisdale <tisdale.donna@gmail.com>
Tue 3/10/2020 9:26 PM
To:  Hall, Harold <Harold.Hall@bia.gov>
Cc:  Harris, Susan <Susan.Harris@sdcounty.ca.gov>; Koutoufidis, Nicholas <Nicholas.Koutoufidis@sdcounty.ca.gov>; Jacob,
Dianne <dianne.jacob@sdcounty.ca.gov>

4 attachments (13 MB)
Tisdale Campo Wind FEIS 3-10-20.pdf; Snyder Geologic Campo Wind FEIS 3-9-20.pdf; Campo Wind - Visual Sims 03-10-20
final.pdf; Campo Wind Noise Review 2020-03-10.pdf;

Hello Dan,

Please find the attached comment letter on the Campo Wind FEIS from my husband Ed and me, along
with the first 3 of our 8 support documents. The remaining 5 support documents will be sent in
following messages.

Confirmation of receipt would be appreciated.

Regards
Donna Tisdale
619-766-4170
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[EXTERNAL] Campo Wind FEIS - Tisdale #2

Donna Tisdale <tisdale.donna@gmail.com>
Tue 3/10/2020 9:39 PM
To:  Hall, Harold <Harold.Hall@bia.gov>

3 attachments (2 MB)
dBF Assoc LongTerm Ambient Sound report 7-31-19.pdf; DBF Boulevard ILFN Survey 2019-12-16 (1).pdf; Campo Wind FEIS Fig
C3 shadow flicker.pdf;

Please find the attached Tisdale Campo Wind FEIS comment letter support documents 4, 5 and 6 of 8
total. 

The last 2 support documents will be forwarded in one last message.

Thank you,
Donna Tisdale
619-766-4170
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[EXTERNAL] Campo Wind FEIS - Tisdale comments #3

Donna Tisdale <tisdale.donna@gmail.com>
Tue 3/10/2020 9:49 PM
To:  Hall, Harold <Harold.Hall@bia.gov>

2 attachments (2 MB)
Wind turbine setback and noise regs since 2010_Kirby Mtn.html; Vacated Home Study Krogh et al Feb 2020_V.pdf;

Please find the attached final two support documents,   number 7 & 8,   for our Tisdale Campo Wind
FEIS comment letter submitted earlier tonight.

Regards
Donna Tisdale
619-766-4170
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[EXTERNAL] Campo Wind FEIS - Tisdale #4

Donna Tisdale <tisdale.donna@gmail.com>
Wed 3/11/2020 9:16 AM
To:  Hall, Harold <Harold.Hall@bia.gov>; Jacob, Dianne <dianne.jacob@sdcounty.ca.gov>
Cc:  Harris, Susan <Susan.Harris@sdcounty.ca.gov>; Koutoufidis, Nicholas <Nicholas.Koutoufidis@sdcounty.ca.gov>

1 attachments (512 KB)
Campo Wind DEIR Fig C2-1 shadow flicker.pdf;

RE: Campo Wind FEIS comments

Hello Dan,

Thanks for confirming that emailed Campo Wind FEIS comments are being accepted. 

Please include the attached Campo Wind DEIR Figure C2-1 Scenario 2/3: Annual Shadow Flicker-
Expected Case Scenario Off-reservation Receptors that I had intended to include in our letter sent
last night. It is located at page 48/52 of the DEIR Appendix O-Shadow Flicker posted at: 
https://www.sandiegocounty.gov/content/dam/sdc/pds/ceqa/BoulderBrush/DEIR/Apx%20O%20-
%20Shadow%20Flicker%20Analysis.pdf

DEIR Figure C2-1 identifies our three homes and barn/shop as #'s 670, 671, 677 & 678 and that we are
expected to receive in excess of 200 hours per year of shadow flicker, based on their own color coding.
This same figure was inexplicably and purposely excluded from the Campo Wind FEIS, along with
numerous others that better inform the public of just how much shadow flicker nuisance is estimated
to impact their homes, properties, quality of life and well being.

Regards
Donna Tisdale
Morning Star Ranch
PO Box 1275
Boulevard, CA 91905
619-766-4170

https://www.sandiegocounty.gov/content/dam/sdc/pds/ceqa/BoulderBrush/DEIR/Apx%20O%20-%20Shadow%20Flicker%20Analysis.pdf
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Morning Star Ranch      
PO Box 1275, Boulevard, CA 91905 

DATE: March 10, 2020 

TO: Bureau of Indian Affairs, BIA Pacific Regional Office, 2800 Cottage Way, Sacramento, California 

95825: via Harold.hall@bia.gov  

FROM: Ed and Donna Tisdale; 619-766-4170; tisdale.donna@gmail.com  

RE: FEIS COMMENTS - CAMPO WIND ENERGY PROJECT & BOULDER BRUSH FACILITIES 

 

As documented in our DEIS comments on Campo Wind, we currently own 2 separate parcels totaling 

approximately 247 acres, with 3 homes that share a ½ mile common boundary with the Campo 

Reservation on the east side of unpaved BIA 10, and the Campo Wind Project components proposed 

right next door: 7-4.2 MW wind turbines, O&M building, batch plant, laydown yard, and apparent 20-

acre central staging yard. We own an additional 50-acre vacant parcel 1 mile to the east that is currently 

on the market. The FEIS, and the County’s DEIR confirm that our family, our tenants, and properties will 

be significantly affected/adversely impacted (Noise, visual resources, cumulative, Air Quality (Significant 

unavoidable air quality impacts identified under state standards for air quality during construction))1by 

the construction and operation of Terra-Gen’s Campo Wind project. 

After investing a combined 100 years of our life, labor, and hard-earned money, we are deeply rooted 

here. Our family and friends have enjoyed the peaceful, secluded, and scenic nature of our land and 

dark skies for decades. After losing two sons too soon, we now have one son and two daughters, 11 

grandkids, and 9 great-grandkids. Everyone comments on how tranquil and beautiful our place is, 

including utility and service providers. The photos above show our serene day and night views. Photo on 

the left below shows us with our four kids at a gathering for Ed’s 80th birthday last year. We just lost 

Jeffrey (in sunglasses) to cancer last month. The photo on the right shows 4 of our 9 great-grandkids at 

the same family gathering. It was a great day! The other two photos show our remaining son with his 

kids and the other shows just one side our extended family. If Campo Wind goes forward, our ranch will 

no longer be the welcoming refuge it is now, and we will deeply grieve the loss. 

                                                           
1
 Appendix D- Table2-3 Comparison of Effects for Project Alternatives 

mailto:Harold.hall@bia.gov
mailto:tisdale.donna@gmail.com
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We view the proposed Campo Wind Project as a foreseeable invasion of our land with excessive 

exposure to loud and invasive noise, acoustic pressure waves, shadow flicker, light pollution, electrical 

pollution / interference, and more. Installation and operation of Terra-Gen’s Campo Wind turbines will 

lead to a substantial interference with the private use and enjoyment of our land, our daily lives, our 

health and safety, and our property interests and investments, our irretrievable years of labor and love, 

and that the invasion is intentional and unreasonable.  

 

We just lost our tenants in our rental next door, after 8 years. They don’t want to live with turbines. 

We don’t either so we don’t blame them but it will be hard to find new tenants or a buyer for the 

property with turbines proposed far too close. The loss of our tenants represents the loss of $1,150 per 

month/$13,800 year. We still have to pay property taxes, insurance, and more with no rent to cover 

those expenses. 

 

See attached Visionscape Imagery’s visual simulations with before and after views of what proposed 

Campo Wind turbines would look like from 8 locations, including our home, our rental, our neighbor’s 

home, the tribal home complex at Kumeyaay Road and Hwy 94, a tribal home on BIA 15 looking west 

(turbines will also be behind this home), the Southern Indian Health Center at 36350 Church Road 

(looking east. Turbines will be west of clinic, too), private property at the north end of Paso Alto Court 

adjoining the Campo Reservation just south of I-8, and the home site of our vacant 50 acres that is 

currently on the market, looking west. 
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Terra-Gen’s decision in the FEIS2 to avoid even reasonable mitigation measures to minimize excessive 

noise and shadow flicker, by offering to at least temporarily curtail offensive turbines during times when 

they create a nuisance for adjacent neighbors like us, is unreasonable, unethical ,and unprofessional.  

 
We support the NO Action Alternative that recognizes that all Project-related impacts can be reduced 

to NO Impact. If a majority of voting Campo General Council members are not successful in their 

ongoing attempts to terminate Campo Wind, a Supplemental EIS is required to correct the errors, 

omissions, and flaws in the inadequate and misrepresentative Final EIS. Our request for SEIS is based 

on but not limited to the following information: 

1. Project Description includes a hub height of up to 374 ft and rotors up to 230 ft., so the total 

turbine height adds up to 604 ft, not the 586 ft repeatedly used throughout the DEIS and FEIS. 

This represents a discrepancy of about 18 ft or almost two stories of additional height and 

further extension/exposure to shadow flicker.  

2. Terra-Gen/Dudek inappropriately used ‘representative turbines’, for the noise analysis study, 

the Visual Impact Assessment and simulations, and Shadow Flicker Study, that are shorter by 

about 18 feet (almost two stories) and approximately 1/3 to ½ below the name plate capacity / 

power rating of the proposed 4.2 MW wind turbines described in the project description, 

thereby significantly misrepresenting / underestimated the real world impact on people, places, 

and things.  

3. Terra-Gen’s Campo Wind information submitted to the FAA uses 586’ for turbine height. If 

turbines are actually 604 ft tall, then FAA must be informed. Their submission also misstated the 

location of Campo Wind as McCain Valley. Their turbines are not located in McCain Valley! 

4. FEIS failure to appropriately disclose future NICAD battery components for energy storage and 

related increased fire risk from battery failures potentially similar to those reported at more 

than 20 facilities in South Korea3 , Surprise Arizona4 , and elsewhere. See Boulder Brush 

Substation Plot Plans Sheet 26/27 Control Building Details5. 

5. No 4.2 MW wind turbines have been installed anywhere in the US long enough for any related 

field studies to analyze related noise, vibrations, shadow flicker or similar impacts on sensitive 

receptors. See footnote references #28 & 29 at page 21 of these comments. 

6.  EIS failed to include cumulative impact project 108 MW Energia Sierra Juarez Wind II that is 

expected to start construction in June/July 2020, using Vestas 4-4.2 MW turbines. 

7. The FEIS rejects USEPA’s recommendation for a 1/ 2 mile setback for turbines, and 

misrepresents San Diego County’s setback requirements by ignoring c-weighted restrictions for 

low-frequency noise that can increase setbacks by thousands of feet. 

8. Failure to conduct current on-site well production testing for on-reservation well field6, after 

basically pumping those same wells dry during bulk water sales for construction of SDG&E’s ECO 

Substation. Those water sales had to be curtailed due to lack of adequate recharge. 

                                                           
2
 See RTC-39 

3
 https://ihsmarkit.com/research-analysis/aggressive-loadshifting-could-increase-battery-fire-risk-inves.html 

4
 https://www.spglobal.com/marketintelligence/en/news-insights/latest-news-headlines/51900636 

5
https://www.sandiegocounty.gov/content/dam/sdc/pds/ceqa/BoulderBrush/DEIR/20191205_BoulderBrushPlotPl

ans.pdf 
6
 See RTC pages 41-42: 2.20 Water Resources 

https://ihsmarkit.com/research-analysis/aggressive-loadshifting-could-increase-battery-fire-risk-inves.html
https://www.spglobal.com/marketintelligence/en/news-insights/latest-news-headlines/51900636
https://www.sandiegocounty.gov/content/dam/sdc/pds/ceqa/BoulderBrush/DEIR/20191205_BoulderBrushPlotPlans.pdf
https://www.sandiegocounty.gov/content/dam/sdc/pds/ceqa/BoulderBrush/DEIR/20191205_BoulderBrushPlotPlans.pdf
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9. None of the Appendix K References include actual qualified research or field studies related to 

turbines the size and capacity of the Project’s proposed 4.2 MW wind turbines. US developers 

did not start ordering 4 MW turbines until the 3rd quarter of 20187. 

10. The Campo Band’s outdated ¼ mile setback was determined long before anyone had a clue that 

600 ft tall 4.2 MW wind turbines would be proposed so close to tribal and private homes. 

Therefore, it is no longer valid. 

11. New information at RTC 39 that Terra-gen and Campo leaders now refuse to curtail offending 

turbines to mitigate shadow flicker impacts on tribal and private neighbors because it would 

“significantly impact the economic benefits of the Project to the Tribe.” 

12. New information at RTC41-42 2.20 Water Resources that “…site specific well testing was not 

performed” at Campo Reservation well field. Well testing must be conducted for a valid FEIS. 

13. New Information: dBF Associates, Inc third party opinion letter dated 3-10-20 (attached) 

reported that: “In its current form, the Acoustical Analysis Report and Final Environmental 

Impact Statement underpredict project noise levels at NSLUs and underreport the severity and 

extent of project noise impacts.” 

14. New information: dBF Associates, Inc’s third party opinion letter dated 7-31-19 (attached) 

reported on Long Term Ambient Sound Level Measurements they conducted locally that 

concluded that : “At five locations, the measured Ldn ambient sound levels were 6-23 dBA lower 

than those presented in the Dudek report. At four locations, the measured average L90 sound 

levels were 9-14 dBA lower than those presented in the Dudek report.” 

15. dBF Associates, Inc’s third party opinion letter dated 12-16-19 (attached) reported on their Wind 

Turbine Infrasound and Low-Frequency Noise Survey in Boulevard, CA, that concluded: “It is 

clear from the measured noise data that there is significant wind turbine-generated ILFN and 

AM from the Kumeyaay and Tule Wind facilities affecting homes up to approximately 6 miles 

away. This conclusion is coherent with the conclusions of the 2014 and 2019 Wilson Ihrig 

studies.” 

16. Dudek unethically used the highest measurements in APPENDIX K-2 Noise Addendum, despite 

having lost equipment and data for additional monitoring, including for LT-1 adjacent to our 

properties, as exposed by dBF Associates, Inc’s comments on Campo Wind DEIR and FEIS. 

17. New information: numerous agencies and elected officials are determining that wind turbines 

create a public nuisance are harmful to human health; increasing setbacks and noise restrictions 

and/or denying projects outright, including Humbolt County Supervisors’ vote in December 2019 

to deny Terra-Gen’s Humbolt Wind project8. 

18. New information: Abandoned Home Study: Krogh, C.M., McMurtry, R.Y., Dumbrille, A., Hughes, 

D. and Gillis, L. (2020) Preliminary Results: Exploring Why Some Families Living in Proximity to 

Wind Turbine Facilities Contemplate Vacating Their Homes—A Community-Based Study. Open 

Access Library Journal, 7: e61189 (attached) 

19. Snyder Geologic’s third party review and opinion on Campo Wind FEIS 3-9-20 includes the 

following statement: “In summary of the information presented in this report, it seems clear 

                                                           
7
 https://www.scientificamerican.com/article/giant-turbines-propel-boom-in-wind-energy/ 

8
 http://kirbymtn.blogspot.com/2014/10/wind-turbine-setback-and-noise.html 

9 https://doi.org/10.4236/oalib.1106118 

 

https://www.scientificamerican.com/article/giant-turbines-propel-boom-in-wind-energy/
http://kirbymtn.blogspot.com/2014/10/wind-turbine-setback-and-noise.html
https://doi.org/10.4236/oalib.1106118
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that when presented with valid technical and scientific arguments in our original comment letter 

dated July 5, 2019, the project proponent ignored the arguments and provided responses that 

are inadequate, broadly dismissive, and without technical merit. They have relied on data that 

are not site-specific and made liberal assumptions, and have not conducted further evaluation of 

the well field and its pumping effects on nearby residential wells.” 

We also hereby incorporate in full by reference the following documents: 

 Campo Wind FEIS comments from the Offices of Stephan C. Volker, dBF Associates, Inc, Snyder 

Geologic, Boulevard Planning Group, and Visionscape Imagery, Inc. 

 Campo Wind DEIS comments to BIA by Ed and Donna Tisdale / Morning Star Ranch, Law Offices 

of Stephan C.  Volker, dBF Associates, Inc., Wilson Ihrig, Snyder Geologic, the Boulevard Planning 

Group, and San Diego County’s comment letter dated July 8. 2019. 

 Boulder Brush - Campo Wind DEIR comments submitted by Ed and Donna Tisdale /Morning Star 

Ranch, Law Offices of Stephan C. Volker, dBF Associates, Inc, and Boulevard Planning Group. 

 Law Offices of Stephan C. Volker’s letter to the FAA regarding Campo Wind’s non-compliance / 

violations, dated 1/29/20: Comments of Backcountry Against Dumps and Donna Tisdale on the 

Campo Wind Project, Wind Turbine C-69, Campo, California   Aeronautical Study No. 2019-

WTW-4585-OE. 

 The Petition opposing Campo Wind signed by 65 qualified Campo General Council members that 

was handed to Campo Chairman Harry P. Cuero on January 23rd, announced at San Diego 

County’s Draft EIR meeting held in Boulevard on January 23rd, submitted into the DEIR record on 

January 24th, and timely submitted to the BIA for the Campo Wind FEIS record during public 

comment period.  

 Chairman Cuero’s outright refusal to recognize or call a vote on several motions and seconds on 

the floor to terminate Campo Wind, at the Special Meeting held on February 19th to address that 

petition, in direct and willful violation of Members’ civil rights as Native Americans and ‘land 

owners’ of the proposed Campo Wind Project sites. 

Table 2-3 Comparison of Effects for Project Alternatives 

 San Diego County’s Boulder Brush – Campo Wind DEIR includes 14 Significant and 

Unavoidable Impacts while the FEIS only admits to 4-5 adverse unavoidable impacts: 

 Socioeconomic resources: (visual and noise) 

 Noise; Visual Resources; Cumulative (visual);*Air Quality (Significant unavoidable air quality 

impacts identified under state standards for air quality during construction) 

Appendix B: Project Description 

 1.1 Components Wind  

o A. Wind Turbines: (excerpt) “Sixty wind turbines, rated approximately 4.2 MW in 

nameplate capacity per turbine  Multiple tubular steel tower sections forming the 

towers  Rotor diameter – up to 460 feet (approximately 230-foot-long blades)…  Hub 

height – up to approximately 374 feet  Total height of turbine (highest point) – up to 

approximately 586 feet” 
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 Tisdale Response: With a hub height of up to 374 ft and rotors up to 230 ft the 

total turbine height adds up to 604 ft, not the 586 ft repeatedly used throughout 

the DEIS and FEIS. This represents a discrepancy of about 18 ft or almost two 

stories of additional height and further extension/exposure to shadow flicker. 

 The graphic below 10shows a 747 compared to a turbine that is 95 meters tall. 

95 m = 312 ft. That is 275 feet shorter than the 586 ft used in the Project 

Description! 

 

B. Access Roads: 

 Excerpt: “On-Reservation access roads would be constructed of native soils with decomposed 

granite and gravel, or similar suitable materials, to provide access in nearly all weather 

conditions”. 

 Excerpt: “Depending on the soil subsurface, surface soils may need to be excavated and 

replaced with gravel and/or sand to sufficiently establish a stable road base. Roads would be 

located away from drainage bottoms, steep slopes, and erodible soils if practicable and would 

be designed to maintain current surface water runoff patterns and prevent erosion. Soil erosion 

would be controlled at culvert outlets with appropriate structures. Catch basins, roadway 

ditches, and culverts would be cleaned and maintained regularly. If road grade and/or runoff 

patterns result in added erosion, control measures would be installed to minimize the added 

erosion. Exact locations of cut and fill, grading, and culvert locations would be developed and 

provided as part of the Project’s Grading Plans.” 

o Tisdale Responses: the O& M building, batch plant, laydown yard, and apparent 20-acre 

Staging area, proposed adjacent to BIA 10 and our property will significantly increase 

the traffic, dust, erosion and potential for contaminated surface and groundwater water 

to flow into our properties thereby placing us at risk. 

                                                           
10

  https://wind-watch.org/pix/47 | http://wndfo.net/P47 

https://wind-watch.org/pix/47
http://wndfo.net/P47
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o BIA 10 needs to be paved south of Hwy 94 for all of the on-reservation and off-

reservation homes and families that will be directly impacted. 

o FEIS response that paving the BIA 10, to reduce dust and vehicle wear and tear, would 

increase GHG emissions from pavement is subjective.  

o According to APPENDIX G Air Quality and Greenhouse Gas Emissions Analysis 

Technical Report paving is considered in the GHG totals. In addition, if accurate, FEIS 

Table 9 Estimated Annual Construction Criteria Air Pollutant Emissions – Unmitigated, 

the Project is far below the Federal De Minimis Threshold, so there is no reason not to 

pave BIA 10 simply based on GHG emissions. 

o BIA 10, where O&M, temporary batch plant, laydown, and staging yards are proposed 

adjacent to our ½ mile common boundary, is located at the top of the slope where our 

existing fencing marks our common the boundary with the Campo Reservation. See 

Appendix E-EIS Figures 2-1 Possible O&M Building Locations 

o The four photos below were taken the week of 2/24/20, after just 32/100” of rain fell 

on 2/22, creating the huge puddle on BIA 10 at the very NW corner of our 120 acre 

parcel.  

o Our photos document the puddle’s proximity to our wooden and barbed wire fencing 

and the impromptu detour route that has been created on the right side due to the 

chronic pooling problem at this corner.  

o In the bottom right photo below, you can see the natural channel / erosion that heads 

directly from BIA 10 at our NW corner and running SE through our pasture, our livestock, 

pens,  through our own yard, past our wells, and into our rental property’s yard adjacent 

to the house and well, and continues south through the culvert under the rail line just 

east of BIA 10, where it enters several more private properties before entering Mexico at 

Jardines Del Rincon/ Teachers Rock area  where some residents rely on spring water in 

the boggy wetland area immediately south of the border fence, west of the main 

residential area. 

       



8 Tisdale comments on Campo Wind FEIS                                                                                   3-11-20 

 

 

Additional / increased erosion and potential for contaminated runoff from soil 

stabilizers, concrete batch plant and other Project  operations proposed on the slope                                                  

adjacent to our properties are of major concern                                                                                                             

and must be addressed prior to any grading or construction. 

E. O&M Facility 

 Excerpt: “In addition, an electrical heating, ventilation, and air conditioning system; a fire 

suppression system; and groundwater well would be installed for the O&M facility for the 

permanent O&M staff who would operate from this facility. It is anticipated that on-site 

groundwater would be used for the Project’s operation.” 

o Tisdale Response:  Where is the utility connection located for the O& M facilities, 

concrete batch plant and temporary staging and parking areas proposed on BIA 10 just 

north of the rail line? 

o The two photos below, taken from just outside our living room’s picture windows, 

looking west over our pasture and BIA 10 to the proposed Campo Wind site on the 

ridgeline, document the fact that there are currently no utility lines in place to clutter our 

beautiful sunset views or to serve the proposed O & M building, batch plant,  laydown 

yard or 20 acre staging facilities apparently planned just south of where these photos 

were taken, and abutting our property. 

  

H. Temporary Concrete Batch Plant for Use During Construction 
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 Excerpt: “The concrete batch plant would occupy an area of approximately 400 feet by 400 feet, 

or 3.7 acres within the Campo Corridor. The concrete batch plant would consist of a mixing 

plant, areas for aggregate and sand stockpiles, driveways, truck load-out area, and 

turnaround(s). The concrete batch plant would include cement storage silos, water and mixture 

tanks, aggregate hoppers, conveyors, and augers to deliver different materials to the mixing 

plant. The batch plant would be located just off an access road.” 

 Excerpt: “H. Temporary Concrete Batch Plant for Use during Construction After access to the 

temporary batch plant site on the Reservation is provided, the temporary concrete batch plant 

area of approximately 400 feet by 400 feet, or 3.7 acres, would be cleared and minimally graded 

including installation of temporary best management practices (BMPs). Areas would be assigned 

for the concrete mixing, for aggregate and sand stockpiling, ingress and egress, truck load-out 

area, and turnaround(s). Sand, aggregate, concrete, and water would be delivered to the 

temporary concrete batch plant and stored in stockpiles until use. The temporary batch plant 

area would be removed up.” 

 Tisdale Responses: There are no utility easements that we are aware of along BIA 10 to 

provide the temporary tap with up to 10 new poles as proposed—where no utility poles 

currently exist. How many and what size generators will be used prior to any tap being 

completed and in the event no tap is completed? 

 Why isn’t Campo Band’s/Muht-Hei’s Campo Materials sand and concrete batch plant, 

located at 36501 Church Road11, between Old Hwy 80 and Hwy 94 being used for these 

Project facilities? The area is already disturbed, it is located on a paved road more centrally 

located, and water source is already present. 

 In that regard, there has reportedly been a flurry of recent activity taking place at the Campo 

Materials site, including the moving of heavy equipment. Tribal members allege that they 

have not been fully informed just what is happening at that location that belongs to all tribal 

members. 

I. Temporary Staging and Parking Areas for Use during Construction  

 Excerpt (emphasis added): Two, central, On-Reservation, temporary staging areas of 

approximately 20 acres total would be cleared and graded including installation of temporary 

BMPs. The staging areas would provide for construction-management facilities, materials and 

equipment storage, and worker parking. Vehicle parking would be clearly marked and limited to 

areas away from sensitive habitat. The staging areas would require a temporary tap to an 

existing electrical distribution line to provide power throughout construction. This would require 

a temporary construction right-of-way of approximately 1,000 feet by 12 feet (0.28 acres). The 

temporary distribution line tap would require the installation of up to 10 wooden distribution 

poles within this temporary right-of-way, which would take approximately 1 month to install. 

Generators would be placed at the temporary central and turbine staging areas and would be 

used until the temporary tap is complete. 

o Tisdale Responses: Where are these two 20 acre central temporary staging yards? Are 

temporary staging yards the same as laydown yards? Will the 20-acre site be situated 

adjacent to our properties?  

                                                           
11

 http://www.campo-nsn.gov/materials.html 

http://www.campo-nsn.gov/materials.html
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o Appendix EIS Figure 2-6 Staging and Laydown Yards, shows that the ‘laydown yard’ 

proposed on BIA 10 next to our property is larger than the one proposed on Old Hwy 80 

near the Golden Acorn Casino.  

o Using the BIA 10 site in the southeastern corner of the project IS NOT AND CANNOT BE 

CONSIDERED A CENTRAL STAGING AREA, when the Campo Reservation boundaries are 

approximately 9 miles north to south and about 2.5 miles wide at the southern end. 

o Siting a Central Staging Area on unpaved BIA 10 at the top of a steep incline south of 

Hwy 94 is not cost, time, or energy efficient for deliveries, staging, or equipment 

maintenance, and is very problematic for both tribal and private residences like ours that 

will be significantly and adversely impacted by constant heavy truck traffic, dust, and 

noise over at least the estimated 14 month construction period and beyond. 

1.4 Decommissioning: 

 Excerpt: “The aboveground dismantling of the turbines and permanent Met towers would 

take approximately 26 weeks and would include cranes, flatbed trucks, rough terrain 

forklifts, 12 workers, 4 vendor trucks, and approximately 390 haul trips. Pad removal would 

take approximately 12 weeks with 24 workers, 4 vendor trucks, and 1,125 haul trips. 

Demolition and removal of the O&M building would take approximately 8 weeks and would 

involve 12 workers and 4 vendor trucks.” 

 Tisdale Response:  It is unclear if all the related decommissioning GHG emissions have 

been adequately and honestly accounted for and off-set, including long-hauling salvaged 

materials to distant disposal / recycling facilities. 

 Where will the 180 plus non-recyclable composite turbine blades be disposed of or recycled 

over the 38 year life of the Project?  

 Recent articles disclose the significant blade disposal issue, including one company that is 

starting to recycle blades into pellets, but they are located in Iowa12. 

 Blade disposal needs to be addressed, especially if blades will be long-hauled to Iowa for 

recycling. 

 As an example, Kumeyaay Wind had to replace all 75 blades from all 25 turbines after a 

catastrophic failure event in 2009. Some blades are still stored on the ground on-site and 

some are still lying on the ground at the old Jacumba Garage on Old Hwy 8013. 

2 REFERENCES 

 Reference 5 of 6: Larwood, S. 2005. Permitting Setbacks for Wind Turbines in California and the 

Blade Throw Hazard. Prepared for the California Wind Energy Collaborative. June 16, 2005. 

https://docs.wind-watch.org/Larwood-bladethrow-paper.pdf. 

o Tisdale Response: The referenced 2005 paper prepared for California Wind Energy 

Collaborative lists references dated 1848 to 2003 long before wind turbines reached the 

massive 4.2 MW turbines with 230 ft blades and up to 586-604 ft tall like those proposed 
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for Campo Wind. Therefore, blade throw from taller turbines with heavier and longer 

blades indicates a much larger field of impact for any blade failures/liberations. Failure 

to identify and address this discrepancy is negligent at best. 

o The concluding paragraph in that report is not very helpful:  

o “Four researchers looked at modeling the blade throw risk in detail. Several 

authors analyzed but discounted the possibility of gliding flight, and instead 

used simplified models of the aerodynamics. Sørensen (1984a) used a three 

dimensional analysis of the blade fragment flight and showed the limitations of 

the simplified models. The literature, however, does not offer any guidance for 

applying setback distances that would be useful for wind energy planning. Items 

for further study are proposed in order to determine consistent standards.” 

o All Project neighbors deserve better than these outdated and vague projections. 

Appendix F - Campo Wind Groundwater Resources Evaluation – flawed.  

 Tisdale Responses: We incorporate by reference comments submitted by Scott Snyder of Snyder 

Geologic on the Campo Wind FEIS and DEIS. 

 Figure 5 at page 47 erroneously shows one of our impacted private properties as “agriculture” 

use. While we do use 2 of our 3 current parcels for seasonal cattle grazing, our land use zoning is 

not agriculture, where higher noise levels are reportedly allowed, it is zoned RL-80. 

 New information at RTC41-41 that “…site specific well testing was not performed” at Campo 

Reservation well field. Well testing must be conducted for a valid FEIS. 

APPENDIX G Air Quality and Greenhouse Gas Emissions Analysis Technical Report 

 Tisdale responses: See previous response to 1.4 Decommissioning: The GHG Analysis does not 

appear to adequately account for, analyze, or mitigate for GHG emissions related to Project 

decommissioning, including equipment to remove, transfer, and dispose of or recycle project 

components. 

o Here is just one example:  (excerpt) : The Cost of Decommissioning Wind Turbines is 

Huge B Y  I E R ;  N O V E M B E R  1 ,  2 0 1 9 14:  “ In Minnesota, Xcel Energy estimates 

conservatively that it will cost $532,000 (in 2019 dollars) to decommission each of its 

wind turbines—a total cost of $71 million to decommission the 134 turbines in 

operation at its Noble facility. Decommissioning the Palmer’s Creek Wind facility in 

Chippewa County, Minnesota, is estimated to cost $7,385,822 for decommissioning the 

18 wind turbines operating at that site, for a cost of $410,000 per turbine. 

Restoration activities include the removal of all physical material and equipment related 

to the project to a depth of 48 inches. Most of the concrete foundations used to anchor 

the wind turbines, however, are as deep as 15 feet. The concrete bases are hard to fully 

remove, and the rotor blades contain glass and carbon fibers that give off dust and toxic 

gases. While most (90 percent) of a turbine can be recycled or be sold to a wind farm in 

Asia or Africa, researchers estimate the United States will have more than 720,000 tons 
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 https://www.instituteforenergyresearch.org/renewable/wind/the-cost-of-decommissioning-wind-turbines-is-
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of blade material to dispose of over the next 20 years, a figure that does not include 

newer, taller higher-capacity wind turbines.” 

Decommissioning Blades 

“Wind turbine blades are made of a tough but pliable mix of resin and fiberglass—

similar to what spaceship parts are made from. Decommissioned blades are difficult and 

expensive to transport. They can be anywhere from 100 to 300 feet long and must be 

cut up on-site before getting trucked away on specialized equipment to a landfill that 

may not have the capacity for the blades. Landfills that do have the capacity may not 

have equipment large enough to crush them. One such landfill cuts the blades into three 

pieces and stuffs the two smaller sections into the third, which is cheaper than renting 

stronger crushing machines.” 

Appendix K-1 DRAFT Acoustical Analysis Report for the Campo Wind Project with Boulder 

Brush Facilities, appears to be the exact same Analysis published in the DEIS and San Diego 

County’s DEIR. The graphic below is our real world view of living with wind turbines, based on 

those who are already doing so in our community and others. 

 

  (Excerpt from page vi)”With respect to the County’s daytime and nighttime hourly Leq limits 

per noise ordinance 36.404, predicted turbine noise level spillover would exceed them at and 

beyond the Project property line locations LT-1 (as representative of noise levels at the 

Reservation boundary that adjoin private lands under County jurisdiction) and LT-10, when 

average wind speeds are greater than 7 meters per second (m/s) and 8 m/s, respectively. When 

wind speeds at hub height are less than these values, noise emission levels near these two 

locations should be compliant with the County’s daytime and nighttime hourly standards. For 

operating Project turbine spillover noise beyond the Reservation Boundary, consideration is 

afforded with respect to the County’s WET Guidelines. C-weighted aggregate hourly Leq is 

expected to be greater than the average measured A-weighted L90 by 25 dB or more near 

representative Project property line locations LT-1 and LT-10 when average wind speeds are at 

least 8 m/s and 9 m/s, respectively.” 

 Tisdale responses: We again refer to and fully incorporate by reference previous and 

current submissions on Campo Wind DEIS, DEIR, and FEIS from the following acoustic 

experts: Wilson Ihrig, dBF Associates, Inc. 
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 Our two parcels, with 3 occupied homes, share a ½ mile common boundary with the 

Campo Reservation along BIA 10, including 7 of Campo Wind’s 586’-604’ tall turbines 

and Project facilities adjacent to our 146 acre parcel (APN: 658-050-05) with rental 

home, that include O&M, Rock Crushing, and Laydown Yard/ or 20-acre staging area, all 

of which are very noise intensive and disruptive industrial type uses in our currently quiet 

and scenic rural area. 

 Figure 1-2: Sound Level Meter (SLM) Location Tag LT-1 was located next to local and 

Homeland Security traffic on BIA 10 at the northwest corner of our 120 acre parcel (APN 

658-050-06) where our own home and our daughter’s home are located. It should have 

been located away from road traffic. 

 Table 6 Calculated A-Weighted Day/Night Sound Levels from Field-Collected Survey 

Data lists LT-1 at Ambient at 51dBA when we provided documentation confirming our 

ambient levels are generally in the 25-39 dBA range. See attached dBF Associates 

letter dated 7-31-19: dBF Associates, Inc: Long Term Ambient Sound Level 

Measurements. 

 (Page 3 excerpt) Table 1 Summary of Project Components:  

 Tisdale response: this table includes a “20 acre central staging area”.  Is that 20 acre 

central staging area proposed to be located adjacent to our properties along BIA10? 

 Page 55-56 (excerpt-emphasis added): 7 NOISE MITIGATION MEASURES: Operation:   

 (excerpt-emphasis added) “Depending on the average wind speed received by the 

Project turbines at hub height, their aggregate operation for the conservatively 

analyzed 76-turbine study could expose On-Reservation NSLU in the vicinities of LT-1, 

LT-2, LT-5, LT-8, LT-9, and LT-10 to noise levels that exceed the EPA outdoor noise 

guideline of 55 dBA Ldn. Due to the parameters of the Campo Lease, which only 

authorizes 60 turbines to be constructed for the Project and requires that no turbines be 

placed within 0.25 miles of residences, there exists opportunity for actual residence 

locations to experience reduced noise exposure compared to the exposure at the 

disclosed representative On Reservation locations. However, as illustrated by the 

studied alternative layout scenario with only 48 operating Project turbines, where 

individual turbine positions comply with the minimum setback requirement stated in 

the Campo Lease, the predicted operational noise level would still exceed the EPA-

based standard of 55 dBA Ldn under either build alternative (1 or 2) for representative 

locations LT-1, LT-2, and LT-10 at sufficiently high average hub-height wind speeds as 

presented in Table 11b. These instances of expected exceedance appear to result from 

exposure of the representative location to not one but multiple operating turbines. For 

example, the predicted turbine noise exposure at LT-1 resembles the “perpendicular” 

scenario shown in Table 12 where the receptor location is perpendicular to a string of 

operating turbine positions that may individually satisfy the Campo Lease minimum 

setback requirement. With respect to potential cumulative project effects, several 

representative locations would see cumulatively considerable contribution from Project 

turbine operation for both the 76-turbine case (Alternative 1) and 48-turbine case 

(Alternative 2) under average wind speeds that generate maximum turbine noise 

emission. When these average wind speeds are less (e.g., 7 m/s), fewer occurrences of 

cumulatively considerable effect can be expected. 
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 Tisdale responses: this section documents recognition / admission that our private 

properties adjacent to LT-1 will be subjected to ‘expected exceedance’ and that 

translates into related adverse impacts to our health and well being, including 

financial.  

 Here is some additional evidence supporting our concerns related to adverse health 

effects that have long been associated with noise and how some agencies respond 

responsibly to better protect their residents/citizens: 

 

 Aurora NE: 03/04/2020: County board tightens zoning regulations on wind energy15:  

(excerpt-emphasis added) “County board members voted Monday to approve zoning 

regulation amendments designed to further protect Hamilton County and its residents from 

potential health and financial risks that some fear could be caused by allowing large 

commercial wind energy developments. 

Two months after the county voted to reject a four-turbine wind energy project south and west 

of Interstate 80, the board approved several specific amendments requested by citizens who 

had vehemently opposed the Omaha-based Bluestem Energy Solutions project.” 

 

 Plymouth Massachusetts: 2/13/2020: 

-----Original Message----- 

From: Margaret Coe <mcoe@townhall.plymouth.ma.us> 

To: fnhaggerty@aol.com <fnhaggerty@aol.com> 

Cc: Karen Keane <kkeane@townhall.plymouth.ma.us> 

Sent: Thu, Feb 13, 2020 3:43 pm 

Subject: Buzzards Bay Citizen Action Committee 

Good afternoon, 

At the request of the Public Health Director, I am sending you the motion made by the 

Board of Health at the meeting of February 12, 2020: 

  

Motion One 

Dr. Potvin made a motion that the Board of Health finds the wind turbines as currently 

sited are a public nuisance creating a health hazard and the Board of Health must take 

action within a reasonable period of time. 

Dr. Terkelsen seconded the motion. The motion was passed unanimously. Voted: 5/0 

  

Thank you, 

Margaret Coe 

Public Health Department – Administrative Assistant 

https://www.plymouth-ma.gov/public-health-department 

  

Town of Plymouth 

26 Court Street 
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Plymouth, MA 02360 

(508)747-1620 X10118 

 

 Wind Turbines Can Cause Sickness, Say Public Health Officials1613 WhoTV.com: 

Posted: Aug 12, 2019 / 03:37 PM CDT / Updated: Aug 12, 2019 / 05:52 PM CDT:  

(Excerpt-emphasis added) WINTERSET, Iowa – “The Madison County Board 

of Public Health is going on record to say that there are legitimate negative 

health effects caused by wind turbines. Board Chair Dr. Kevin de Regnier 

said the board identified two concerns after a review of scientific literature 

and months of hearings and meetings with residents and MidAmerican 

Energy. The two health concerns identified are: 

1. “Flicker” caused by the sun reflecting off turbine blades creates a 
strobe effect that can cause headaches and nausea. 

2. “Infrasound” is a soundwave just below what the ear can actually 
detect. It is created by the turbines disturbing wind flow.  It, too, can 
cause headaches and nausea. 

"Resolved that the Madison County Board of Health determines that there 
is the potential for negative health affects associated with commercial 
wind turbines and that current setbacks are inadequate to protect the 
public health," said Madison County Public Health in a statement to 
Channel 13. The board recommends that any future wind turbine projects 
be 1.5 miles from any residence…” 

 Prevalence of wind farm amplitude modulation at long-range residential 
locations17  Author:  Kristy L. Hansen, Phuc Nguyen, College of Science and Engineering, 
Flinders University, Tonsley, Australia, Branko Zajamšek, Peter Catcheside, College of Medicine, 
Flinders University, Bedford Park, Australia, Colin H. Hansen, School of Mechanical Engineering, 
University of Adelaide, Australia: Journal of Sound and Vibration 455 (2019) 136–149. doi: 
10.1016/j.jsv.2019.05.008 

ABSTRACT – The presence of amplitude modulation (AM) in wind farm noise has been 
shown to result in increased annoyance. Therefore, it is important to determine how 
often this characteristic is present at residential locations near a wind farm. This study 
investigates the prevalence and characteristics of wind farm AM at 9 different 
residences located near a South Australian wind farm that has been the subject of 
complaints from local residents. It is shown that an audible indoor low-frequency tone 
was amplitude modulated at the blade-pass frequency for 20% of the time up to a 
distance of 2.4 km. The audible AM occurred for a similar percentage of time between 
wind farm percentage power capacities of 40 and 85%, indicating that it is important 
that AM analysis is not restricted to high power output conditions only. Although the 
number of AM events is shown to reduce with distance, audible indoor AM still occurred 
for 16% of the time at a distance of 3.5 km. At distances of 7.6 and 8.8 km, audible AM 
was only detected on one occasion. At night-time, audible AM occurred indoors at 
residences located as far as 3.5 km from the wind farm for up to 22% of the time. 
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 https://docs.wind-watch.org/hansen2019.pdf 
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 William G. Acker Acker & Associates: “Some Of The Case Studies That Have Convinced Me 

That Industrial Wind Turbines Make People Sick, Which Supports My Belief That We Can Prove 

In A Court Of Law That These Wind Turbines Are Causing Annoyance and Illnesses. Prepared 

December 27, 2015 through Feb. 18, 2019”18(40-page summary): William G. Acker is a civil and 

environmental engineer. In his thirty-plus year career he has developed expertise in many 

engineering fields some of which include: energy engineering (including wind) , mechanical, 

environmental, industrial, HVAC, fresh water and waste water treatment, industrial 

hygieneology and toxicology 

 Journal of Energy Conservation, ISSN: 2642-3146 Research Article | Open Access, Available 

online freely | Peer Reviewed ; Published 02 Nov 2018;Wind Turbine Public Safety Risk, Direct 

and Indirect Health Impacts19; William K.G. Palmer, Independent Researcher 

Abstract: “Wind turbines are often perceived as benign. This can be attributed 

to the population majority dwelling in urban locations distant from most wind 

turbines. Society may understate the risk to individuals living near turbines due 

to an overstatement of the perceived benefits of turbines, and an 

understatement of the risk of injury from falling turbine parts, or shed ice. Flaws 

in risk calculation may be attributed to a less than fully developed safety 

culture. Indications of this are the lack of a comprehensive industry failure 

database, and safety limits enabling the industry growth, but not protective of 

the public. A comprehensive study of wind turbine failures and risks in the 

Canadian province of Ontario gives data to enable validation of existing failure 

models. Failure probabilities are calculated, to show risk on personal property, 

or in public spaces. Repeated failures, and inadequate safety separation show 

public safety is not currently assured. A method of calculating setbacks from 

wind turbines to mitigate public risk is shown. Wind turbines with inadequate 

setbacks can adversely impact public health both directly from physical risk and 

indirectly by irritation from loss of safe use of property. Physical public safety 

setbacks are separate from larger setbacks required to prevent irritation from 

noise and other stressors, particularly when applied to areas of learning, rest 

and recuperation. The insights provided by this paper can assist the industry to 

enhance its image and improve its operation, as well as helping regulators set 

safety guidelines assuring protection of the public”. 

Summary Conclusion: The establishment of a comprehensive, accessible 

database of failures would improve the wind turbine industry and protection of 

public safety. Such a database would permit the establishment of mitigating 

measures, such as setbacks from wind turbines to locations where members of 

the public may be, on their personal property, in public spaces such as 

roadways, or in accessible open spaces. Regulating agencies should use the 

information from the failure database to establish setbacks to protect the public 

from known initiating events, such as the setback of at least 560 metres from 

wind turbines as demonstrated by the abbreviated failure database provided in 
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this paper. The full database of failures may identify greater required setbacks 

for public safety. Once setbacks from known initiating events are established, 

the database of failures will permit the creation of probabilistic assessments of 

the initiating frequency of these and other failures. A probabilistic assessment 

based on a comprehensive failure database will identify the primary root causes 

of events guiding industry improvements, providing economic benefits for the 

industry and assuring public safety from events that might not yet have 

happened, but are predicted by the probabilistic assessments. Setbacks 

identified by a comprehensive database of failures would address both direct 

and indirect public safety concerns, but are independent of setbacks required to 

prevent irritation from noise and other stressors, particularly when applied to 

areas of learning, rest, and recuperation. 

 Global Environment, Health and Safety: Why Wind Turbine Sounds are Annoying, and 

Why it Matters20; Palmer WKG, Published Date: November 07, 2017; Citation: Palmer WKG. 

Why Wind Turbine Sounds are Annoying, and Why it Matters. Glob Environ Health Saf. 

2017, Vol. 1 No. 2: 12: 

 Abstract: “Almost without hesitation, most people can identify a sound that is annoying 

to them, whether it might be fingernails on a chalkboard, a barking dog late at night, a 

mosquito buzzing in their ear, or their own particular example. Classic acoustics texts 

identify key points related to annoyance. These "special characteristics of noise" include 

tonality, a non-random cyclical nature, pitch, roughness, rise time, and dominance of 

noise during sleeping hours when environmental noises diminish. A new source of 

environmental sound arises from wind turbines, a rapidly growing method of generating 

electricity. Studies such as the “Health Canada Wind Turbine Noise and Health Study” 

[1] have documented noise annoyance complaints. This paper categorizes wind turbine 

noise complaints based on face-to-face interviews with impacted individuals, and 

correlates logs of complaints to conditions at the time. Recordings made in a controlled 

manner of environmental sound samples, such as flowing streams, wind in coniferous 

trees, or wind in bare or leafed deciduous trees as well as other sounds found in the 

environment, such as vehicles passing by on highways, aircraft overhead, and railway 

travel are compared with sound recordings from wind turbines. The comparisons 

included analysis of LZeq, LAeq, narrow band analysis, evaluation of amplitude and 

frequency modulation, and fluctuation strength. Development of modifiers to normal 

LAeq sound limits is suggested to improve the effectiveness of regulations. A key finding 

shows annoyance is related more to changes and characteristics at a particular time, 

rather than to longterm averages of sound. Why annoying sounds matter is a complex 

subject. Some consider “annoying” has little impact more than, “your gum chewing is 

annoying,” while for others, an annoying sound can mean loss of sleep, and loss of that 

restorative time itself has many documented adverse effects.” 

 Wind Turbine Torture; By Curt Devlin21 
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 (Excerpts)”It is easy to forget just how essential sleep is to health and happiness; until of 

course; you yourself have been deprived of it for a night or two. Firsthand experience of 

sleep deprivation, even for a few days, is a powerful reminder of how mentally and 

physically debilitating it is. Even the ongoing disruption or restriction of sleep for a 

relatively short period of time can have devastating health consequences. Medical 

research has clearly shown that sleep is essential to human health and wellbeing. 

Prolonged sleep deprivation has been linked to memory loss, hallucination, weakened 

resistance to pain, obesity, hypertension, diabetes, impaired immune response, extreme 

anxiety, stress, clinical depression, and suicide. In the most extreme cases, animal 

experimentation suggests that lack of sleep can kill you. Sleep deprivation has long been 

recognized as torture by the Geneva Conventions of 1949, the United Nations 

Convention against Torture (CAT), and the United States War Crimes Act. Depriving 

someone of proper sleep is torture, regardless of whether it is perpetrated by the CIA 

against suspected terrorists, OR by reckless planning authorities who permit the wind 

industry to site industrial-scale wind turbines in residential neighborhoods, or by noise 

pollution regulatory authorities and health authorities who ignore consistent reports of 

sleep deprivation from neighboring residents. When authorities deem developments 

“compliant” with regulations, or wind developers effect specious mitigations; they are 

inflicting torture. They are violating fundamental human rights. Recently, the U.S. 

Senate Intelligence Committee released what has come to be known as the Torture 

Report. It reveals that sleep deprivation was one of the frequently used CIA “enhanced 

interrogation” tactics. The use of prolonged sleep deprivation led Committee Chairman, 

Diane Feinstein to conclude “…that, under any common meaning of the term, CIA 

detainees were tortured.” She goes on to say “…that the conditions of confinement and 

the use of authorized and unauthorized interrogation and conditioning techniques were 

cruel, inhuman, and degrading.” The same can be said of the practice of siting industrial 

turbines too close to homes. Failure to take action to stop excessive noise pollution, or 

to enforce existing legal limits on “noise nuisance” whenever noise-induced sleep 

disturbance or deprivation is reported by wind turbine neighbors, hosts, or their families 

is full complicity with torture. The “Expert Panel” study was published by the 

Massachusetts Departments of Environmental Protection and Public Health. When such 

junk science such as this is published by the very agencies responsible for Page 6 of 6 

protecting the environment and public health, it gives them the ring of authority. It is as 

though the state has mandated to an unsuspecting public that the torture must 

continue. In Milgram’s experiment, when a subject refused to continue administering 

shocks, the authority figure would reassure them by saying something to the effect that 

no permanent tissue damage will be caused. In that context, the statement was quite 

true because no real shock was actually being given. But in the case of wind turbines, 

government sanctioned torture is very real and does real damage to health and safety—

and that damage may indeed be permanent. As the epigraph from Leave No Marks 

reminds us, “The absence of physical evidence should not be construed to suggest that 

torture did not occur, since such acts of violence against persons frequently leave no 

marks or permanent scars.” 

 About the author:  
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 “Curt Devlin currently lives in Fairhaven, Massachusetts U.S.A. He was formerly a 

Teaching Fellow in the Philosophy Department at Tulane University. His opposition to 

the irresponsible use of wind energy began in 2007, when a wind project was proposed 

for the undisturbed and ecologically sensitive salt marshes surrounding a quite estuary 

in the Little Bay area of Fairhaven—an area which is bordered by densely populated 

neighborhoods. Although this project was defeated, construction began clandestinely 

on Veteran’s Day in November of 2011. Since then, Devlin been an outspoken critic of 

the wind industry and its proponents. He has written numerous articles and editorials 

on this and related topics. He has been a guest speaker at the Fairhaven Wind Forum in 

2012, where he criticized the irresponsible siting of turbines in residential 

neighborhoods across Massachusetts and around the world. In 2013, he spoke on the 

fundamental human right to be free of unwarranted experimentation at the Falmouth 

Human Rights Conference in Falmouth, Massachusetts. Professionally, Devlin works as a 

software architect focused on the development of health science solutions for the 

detection and treatment of cancer and the improvement of human health.” 

 Infrasound: A Growing Liability for Wind Power22 

By Sherri Lange -- May 29, 2019 

(excerpts) More than just audible sound, grinding, whomping, blade pass whooshes, an ever-
present hum, industrial wind turbines have a silent, below audible impact. It is not like a day 
contamination/harm at work where people can go home at night for relief. With industrial 
wind projects literally engulfing homes and rural areas, there is little or no escape. 

Wind turbines appear to be at the apex of producing human discomfort, annoyance, and 
harm. In particular, infrasound and low-frequency noise (ILFN) harm because of impacts 
unique to this concoction of noise. 

More than just audible sound, grinding, whomping, blade pass whooshes, an ever-present 
hum, industrial wind turbines have a silent, below audible impact. It is not like a day 
contamination/harm at work where people can go home at night for relief. With industrial 
wind projects literally engulfing homes and rural areas, there is little or no escape. 

We have known for a long time how far the subaudible impacts really do travel, before 

attenuating. Now, there is even more evidence from Finland and Germany. 

Conclusion 

Sophia Roosth, Frederick S. Danziger Associate Professor in the Department of the History of 
Science at Harvard University, prepares us for another way of looking at Infrasound. In “An 
Infrasonic History of the Twentieth Century,” Roosth behooves a larger understanding away 
from anthropocentric and “earcentric” models, and asks us to realize the entire body’s 
ability to “hear”, not just the ears. 
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Professor Roosth contemplates the work of Nina Pierpont, author of Wind Turbine 
Syndrome, and offers insights into Vibro Acoustic Disease, so termed by Dr Castello Brano 
and Dr Mariana Alves-Pereira of Portugal. She suggests that what was once an idiosyncratic 
explanation of rogue natural (earthquakes, volcanos and son on) and industry noises, is now 
a vibration embedded in modern life,  “an unavoidable blight, a vibration blanketing the 
modern technologically mediated globe.” 

If this vibration “blanket” feels especially anxiety ridden and disease promoting, it may be 
augmented by the now highly pervasive addition of several hundred thousand industrial 
wind turbine swaths worldwide (546’388 Megawatt installed capacity 2017), from which 
victims can rarely escape, save by complete removal of their persons. More than a mere 
industrial “nuisance,” and an accepted part of a technologically advanced culture, wind 
turbine factories are far better described as a “weaponization.” 

Curt Devlin, of Fairhaven Mass., writes about wind turbines, and the right to be free from 
“unwanted experimentation”: 

“This (the taking of profits) is why the global wind industry has strategically and 
systematically sought to silence wind turbine hosts and neighbors with property buy-outs 
and non-disclosure agreements. Undoubtedly, this is also why they and those who support 
them have publicly targeted acoustic engineers, health practitioners, and public health 
experts who have attempted to expose this truth in accordance with their canons of 
professional ethics. This industry subjects legitimate science to ridicule, its authors to 
character assassination, and its sleepless victims to blame and aspersions of mental defect. 
All of this is done to cloak conscious criminal cruelty in the name of unbridled greed.” 

With zero societal, economic, or environmental benefits, and irreparable harm of every 
kind, it is time to talk disarmament, even reparation. And greens supporting wind power 
must let bygones be bygones and check their premises. Wind turbine energy, government-
enabled, is the worst kind of energy.” 

 The Wind Turbine Health Impact Study is Junk Science23 

 (excerpts) * * Wind Turbine Health Impact Study: Report of Independent Expert Panel, 

January 2012, prepared for: Massachusetts Department of Environmental Protection, 

Massachusetts Department of Public Health. ** I am a Shelburne resident, living in the 

Patten District. I have a BA from Princeton University and a Masters and PhD from MIT. 

All of my degrees are in mathematical economics. I have been a member (Associate 

Professor) of the faculties of MIT, Boston University and University of California, 

Berkeley. I have published more than 100 peer-reviewed articles and contract research 

using statistical and mathematical models, methods and data. I am currently President 

and Director of Greylo ck McKinnon Associates, an economic consulting firm specializing 

in analysis in support of litigation. Indeed, I regularly have testified as an expert witness 

on behalf of the Massachusetts Attorney General’s office in a variety of matters, 

including the 1995-1996 tobacco litigation (the result of which the Commonwealth 

received billions of dollars in settlement from “Big Tobacco”); litigation against large 

drug companies for defrauding the Massachusetts Medicaid program (2008-2011); the 
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 http://docs.wind-watch.org/Wind-Impact-Study_Hartman.pdf 

https://www.windturbinesyndrome.com/wind-turbine-syndrome/
https://www.windturbinesyndrome.com/wind-turbine-syndrome/
https://cpb-us-w2.wpmucdn.com/voices.uchicago.edu/dist/d/1315/files/2019/01/resilience.5.3.0109-ty8k16.pdf
https://wwindea.org/blog/2018/02/12/2017-statistics/
https://stopthesethings.com/2015/06/06/curt-devlin-details-a-decade-of-turbine-torture/
http://docs.wind-watch.org/Wind-Impact-Study_Hartman.pdf
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restructuring of the electric power industry (1990s); and a variety of utility rate cases 

(2000s). Over the past 40 years, I have reviewed and responded to hundreds of “Expert 

Reports” like “The Wind Turbine Health Impact Study.” BY RAYMOND S. HARTMAN ** 

who is widely recognized for his expertise in analyzing scientific evidence, and exposing 

the junk science used by the Tobacco industry to defend its products. 

 The Panel does admit to finding the following:  “Wind turbines can produce unwanted 

sound (referred to as noise) during operation (p. ES-4)”  “The whooshing that is heard 

is NOT infrasound … [It] is at higher frequency … It is important to note then that when a 

complaint is tied to the thumping or whooshing that is being heard, the complaint may 

not be about ILFN at all even if the complaint mentions low frequency noise. 

Kamperman et al. (2008) state that, ‘It is not clear to us whether the complaints about 

‘low frequency’ noise are about the audible low frequency part of the ‘swoosh-boom’ 

sound, the once-per-second amplitude modulation … of the ‘swoosh-boom’ sound, or 

some combination of the two (p. 13).”5  “Most epidemiologic literature on human 

response to wind turbines relates to self-reported ‘annoyance’ ... (p. ES-5).”  “A very 

loud wind turbine could cause disrupted sleep, particularly in vulnerable populations, at 

a certain distance, while a very quiet wind turbine would not likely disrupt even the 

lightest of sleepers at that same distance (p. ES-6).” 

 The Panel however concludes that there is insufficient evidence that industrial wind 

turbines will have any effects upon residents near the installation. It states:  “There is 

limited evidence from epidemiologic studies suggesting an association between noise 

from wind turbines and sleep disruption. In other words, it is possible that noise from 

some wind turbines can cause sleep disruption. … But there is not enough evidence to 

provide particular sound-pressure thresholds at which wind turbines cause sleep 

disruption (p. ES-5 and ES-6).”  “Whether annoyance from wind turbines leads to sleep 

issues or stress has not been sufficiently quantified. While not based on evidence of 

wind turbines, there is evidence that sleep disruption can adversely affect mood, 

cognitive functioning, and overall sense of health and well-being (p. ES-6).”  “There is 

insufficient evidence that the noise from wind turbines is directly (i.e., independent 

from an effect on annoyance or sleep) causing health problems or disease (p. ES-6).” 

Reflect closely on this language.  Noise causes annoyance and disrupts sleep.  

Annoyance and sleep disruption causes stress and disease states.  While the evidence 

demonstrates that industrial wind turbines cause annoyance and disrupt sleep, the 

Panel finds it is insufficient or an indirect cause.  Do you believe that assertion? 

 

 8 REFERENCES: 

 Tisdale responses: None of the Appendix K References include actual qualified research 

or field studies related to the Project’s proposed 4.2 MW wind turbines.  

 They are all dated long before wind turbines of this massive size were installed or in 

operation. See our  

 Tisdale responses: The Massachusetts Wind Turbine Acoustics Study, produced by 

Epsilon Associates, Inc 
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 Epsilon’s website24 includes the following information documenting that their 

work focuses on environmental engineering and consulting for the energy 

industry, so it is no surprise that their study is biased towards industry and not 

an unbiased science based study. Their study fails to identify the wind turbine 

projects, the make, model or size of turbine, other than a basic statement that  

they were ‘fortunate to find five wind turbine operators who not only allowed 

access to turbine operational data and study sites’: 

o Epsilon Associates, Inc. is an environmental engineering and consulting 

company specializing in securing environmental approvals for real 

estate, energy, and infrastructure development projects for public and 

private sector clients. Our reputation for practical strategies, a focused 

work effort, and successful project outcomes has made Epsilon an 

industry leader. 

o In addition to conventional energy sources, Epsilon has supported 

permitting and development of renewable energy for projects ranging in 

size from 48 MW to more than 700 MW.  

o We have experience working on biomass, solar, and wind projects.  

Epsilon provides a variety of services to the renewable energy industry 

ranging from specialized technical studies such as noise or shadow 

flicker to a full suite of permitting issues. 

 Tisdale Response: Here are multiple professional critiques of the referenced Massachusetts 

DEP Wind Turbine Health Impact Study: 

1. Wind Turbine Health Impact Study: Report of Independent Expert Panel Prepared For: 

Massachusetts Departments of Environmental Protection and Public Health. By Dr CD 

Hanning, BSc, MB, BS, FRCA, MD25 

2. Review of Wind Turbine Health Impact Study: Report of Independent Expert Panel as 

prepared for Massachusetts Department of Environmental Protection Massachusetts 

Department of Public Health By Mariana Alves-Pereira, Associate Professor Faculty of 

Economics and Management School of Health Sciences Universidade Lusofona Lisbon, 

Portugal26 

3. Critique of Wind Turbine Health Impact Study: Report of Independent Expert Panel: 

prepared for Massachusetts Department of Environmental Protection and Public Health 

(Dated January 2012) by Daniel Shepherd, PhD, MSc, BA.27 

4. Comments to the Massachusetts Department of Environmental Protection (DEP) In re 

the “Wind Turbine Health Impact Study, Report of Independent Expert Panel,” January 

2012. By Dr. Raymond S. Hartman BA: Princeton University MS and PhD: MIT (More 

complete qualifications provided below) February 14, 201228 
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 https://www.epsilonassociates.com/about 
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 https://waubrafoundation.org.au/wp-content/uploads/2013/08/MassDEP-wind-health-1-Hanning.pdf 
26

 https://waubrafoundation.org.au/wp-content/uploads/2013/08/MassDEP-wind-health-2-Alves_Pereira.pdf 
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 https://waubrafoundation.org.au/wp-content/uploads/2013/08/MassDEP-wind-health-3-Shepherd.pdf 
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 https://waubrafoundation.org.au/wp-content/uploads/2013/08/MassDEP-wind-health-4-Hartman.pdf 
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 Tisdale responses: Here is more evidence to document the fact that 4MW plus wind turbines 

have not been around long enough for Terra-Gen or Campo leaders to claim what real world 

impacts will result: 

 Giant Turbines Propel Boom in Wind Energy By Benjamin Storrow, E&E News  August 5, 

2019:(excerpt-emphasis added) “According to the American Wind Energy Association, 

Developers in the United States only first started ordering 4 MW machines in the third 

quarter of 2018. Orders for those turbines increased to 2,190 MW in the second quarter, 

AWEA reported”29. 

 Kissing the Sky: The Pros and Cons of Ultra-Tall Wind Turbine Towers. There are 

obvious benefits to higher wind turbine towers, a new NREL report finds. But very tall 

towers remain rare in the U.S. market.GTM: JUSTIN  GERDES  SEPTEMBER 05 ,  

2019 30:  (EXCERPTS-EMPHASIS ADDED) “There are 31 projects in the works with a 

combined capacity of 5 gigawatts that plan to use turbines with hub heights 

between 90 and 110 meters. Those projects are both in some of the windiest 

states in the country (Iowa, Colorado, Kansas, Nebraska), as well as in states with 

more marginal wind resources (Illinois, Indiana, Massachusetts, New Hampshire, 

Michigan, Ohio).Thus far, truly giant onshore turbines with hub heights exceeding 

110 meters are rare in the United States. As of the first half of 2019, AWEA 

counts just 19 turbines operating at such heights  

 US Dept of Energy’ 2018 Wind Technologies Market Report31:  

 (excerpts-emphasis added)”Technology Trends • Average turbine capacity, rotor 

diameter, and hub height increased in 2018, continuing the longterm trend. To 

optimize wind project cost and performance, turbines continue to grow in size. The 

average rated (nameplate) capacity of newly installed wind turbines in the United 

States in 2018 was 2.43 MW, up 5% from the previous year and 239% since 

1998−1999. The average rotor diameter in 2018 was 115.6 meters, a 2% increase 

over 2017 and 141% over 1998−1999, while the average hub height in 2018 was 

88.1 meters, up 2% over the previous year and 57% since 1998−1999. • Growth in 

average rotor diameter and turbine nameplate capacity have outpaced growth in 

average hub height over the last two decades. Rotor scaling has been especially 

significant in recent years. In 2008, no turbines employed rotors that were 100 

meters in diameter or larger; in contrast, by 2018 Wind Technologies Market Report 

ix 2018, 99% of newly installed turbines featured rotors of at least that diameter. In 

fact, 87% of newly installed turbines in 2018 featured rotor diameters of greater 

than or equal to 110 meters, with 30% of turbines having rotors greater than or 

equal to 120 meters.” 
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 https://www.scientificamerican.com/article/giant-turbines-propel-boom-in-wind-energy/ 
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 https://www.greentechmedia.com/articles/read/the-pros-and-cons-of-ultra-tall-wind-turbine-towers 
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 2018 Wind Technologies Market Report: 
https://www.energy.gov/sites/prod/files/2019/08/f65/2018%20Wind%20Technologies%20Market%20Report%20
FINAL.pdf 
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 “Today, only six land-based projects with a combined capacity of 767 megawatts 

employ turbines with a generating capacity of 3.5 MW or higher. The majority of 

today’s turbines have a capacity between 2 and 3 MW.” 

APPENDIX K-2 Noise Addendum 

 Tisdale responses: DBF Associates, Inc’s  3rd party review of Campo Wind Noise analysis and 

addendum (2-3-20) submitted on the County’s Boulder Brush Campo Wind DEIR includes 

detailed challenges and concludes that: “In its current form, the analysis underpredicts project 

noise levels at NSLUs and underreports the severity and quantity of project noise impacts.” 

 Dudek unethically and unprofessionally chose the highest of alleged monitoring results despite 

having dBF Associates, Inc’s independent monitoring that documented lower levels. 

 Table 1-2 shows LT-1 as n/a for Summarized Baseline SPL Survey Data (2018 v 2019) with 

statement that: “Data for LT-1, LT-7, and LT-13 is unavailable for contrast with the 2018 

measurement results. The SLM deployment at LT-7 was discovered to be removed by an 

unknown party. Unfortunately, as it contained the Model 820 SLM, data collected from LT-13 

and LT-1 from previous deployments on its onboard memory was also lost along with any LT-7 

data collection.” 

 Table 6: Calculated A-Weighted Day/Night Sound Levels from Field-Collected Survey Data shows 

no change for LT-1 when it should show n/a due to loss of data. 

III. CHANGES TO DEIS NOISE SECTIONS (3.10 and 4.10)  

 (excerpt): “With respect to Section 6952 (Large Wind Turbine) of the County of San 

Diego Zoning Ordinance that includes a contrast between predicted C-weighted WTG 

noise level and the RBSC, the newly collected baseline SPL data would change some of 

the value contrast quantities (as presented in Section II of this Addendum) but not the 

locations of previously predicted significant adverse effect (i.e., LT-1 and LT-10 remain 

significantly adversely effected, while the other three locations are not).” 

 Tisdale Response: Please note that LT-1 location, right next to our NW corner, was 

excluded due to loss of monitoring equipment  

 Table 7 Typical Construction Equipment Vibration Levels:  

 Tisdale Response: Where is the rock crushing equipment noise analyzed? That facility is 

planned immediately adjacent to our private property and homes opposite BIA 10 

 Table 9 Construction Scenario Assumptions:  

 Tisdale Response: O&M building adjacent to our property/homes includes 120 average 

daily worker trips; 4 vendor truck trips; and 43 total haul truck trips. All of these are 

planned on an unimproved dirt road upwind of the prevailing winds that will result in 

significantly increased noise and air quality impacts for us, and our neighbors both on 

and off reservation. 

 The old Campo Materials site would be a better and more central location for the O&M, 

batch plant and laydown yard. 

 6.2.2 Operational Modeling Assumptions: 

 Tisdale Response: CadnaA models were never intended for modeling wind turbine noise 

as previously and repeatedly noted in our comments and others. And yet, the wind 
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industry, including Terra-Gen, continues to use and rely on it despite knowing that it is 

an inappropriate application. The editorial below was written in response to Iberdrola’s 

Hardscrabble Wind project where 68 neighbors successfully sued for damages and 

reached confidential settlements. Evidence of this has already been provided.  

 WindAction Editorial by Lisa Linowes - October 17, 2011 : The lie behind turbine noise 

models 32 (excerpts-emphasis added): 

 CADNA/A and the ISO 9613-2 standard  

“Acousticians hired by the wind industry insist the ISO standard is an 
appropriate method for modeling wind turbine sound provided the correct 
input parameters are used. But what they do not admit is that the ISO 9613-2 
standard, on which CADNA/A is based, was never validated for wind turbine 
noise. In fact, the standard is mainly applicable to situations concerning road 
or rail traffic, industrial noise sources, construction activities, and many 
ground-based noise sources. It does not apply to sound from aircraft in flight, 
to blast waves from mining, military, or other similar operations. And it was 
not designed to predict turbine noise. The ISO Standard limits use of its 
methods to noise sources that are close to the ground (approximately 30 meter 
difference between the source and receiver height) and within 1 kilometer of 
the receiving location. A wind turbine with a hub height of 80+ meters exceeds 
the ISO height limit by 50 meters. Meteorological conditions are also limited to 
wind speeds of approximately 1 meter/second and 5 meters/second when 
measured at a height of 3 meters to 11 meters above the ground. 

Only when all of these constraints are met by the situation being modeled can 
the predicted noise levels be assumed to be accurate within a +/- 3 dB range. 

The constraints placed on the ISO standard having to do with wind speed, 
direction and weather conditions indicate just how limited the models are for 
anything other than simple weather conditions -- NOT the types of conditions 
that wind turbines need to operate. 

The way sound spreads outdoors can be affected by temperature differences in 
different layers of the wind that cause sound waves to bend up or down at the 
boundaries just like water bends light. If a noise source is above a boundary 
then sound that would have gone down to the ground surface might bend up 
and dissipate. If the noise source is below a boundary layer then sound that 
might have dissipated upwards is bent down and added to the sounds that 
would normally be directed downwards. The current science of meteorology 
does not have precise ways to know what is happening right near any particular 
turbine. 

Heinrich A. Metzen of DataKustik GmbH[3], maker of CADNA/A confirmed this 
fact in an e-mail where he stated: 
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"long range propagation including atmospheric refraction is not part of the 
standards used for (normal, "standard") noise calculations. It is known that 
atmospheric refraction may cause sound to be refracted downwards again and 
contributing strongly to the level at long distances. The atmosphere in the 
standards existing is just homogeneous above height." 

APPENDIX O References Cited in the EIS 

 Tisdale Responses:  

o All AECOM documents for Invenergy’s terminated Shu’luuk Wind, referenced in 

the FEIS,  are outdated and were never certified in a Final EIS ora  signed Record 

of Decision.  

o American Wind Energy Association. 2018. “New Study: 92 Percent of Wind Project 

Neighbors Positive or Neutral toward Turbines.” Into the Wind: The AWEA Blog. January 

29, 2018. https://www.aweablog.org/new-study-92-percent-wind-project-neighbors-

positiveneutral-toward-turbines/.  

o Tisdale response: See response to RTC-5 REFERENCES CITED pages 263-269, below. 

o BLM (Bureau of Land Management). 2005. Final Programmatic Environmental Impact 

Statement on Wind Energy Development on BLM-Administered Lands in the Western 

United States. 

 Tisdale Response: This 2005 BLM document is over 15 years old and outdated. 

Has nothing to do with Campo Wind and 4.2 MW turbine impacts. 

o CRFPD (Campo Reservation Fire Protection District). n.d. “Apparatus.” Accessed 

December 12, 2018. http://www.crfpd.info/apparatus.html. 

 Tisdale Response: Dead link for CRFD Apparatus 

o Caltrans (California Department of Transportation). 2013. Technical Noise Supplement 

to the Traffic Noise Analysis Protocol. September 2013. http://www.dot.ca.gov/ 

hq/env/noise/pub/TeNS_Sept_2013B.pdf. 

 Tisdale Response: Noise and vibrations are far different and more invasive 

than traffic noise, especially when amplitude modulation is present. 

 Why is wind turbine noise noisier than other noise? Frits van den Berga 

Public Health Service Amsterdam, dept. Environmental Health PO Box 

2200, 1000CE Amsterdam, the Netherlands 33ABSTRACT For residents 

near modern wind farms wind turbine noise is more annoying than 

other important noise sources, when comparing equal sound levels. 

Acoustically this may be due to the diurnal course of the noise and the 

rapid fluctuation in level related to the rotation, which are not usual 

features of most transportation and industrial noise sources. It can also 

be a result of non-acoustic factors such as visual intrusion and the 

perceived distribution of benefits and adverse effects. In this paper the 

pros and cons of these possible causes will be discussed based on 

measurement results and surveys, and on comparisons to other 

industrial and transportation noise sources. 
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o All Rough Acres Ranch project documents are outdated and the project has no 

approved or certified EIR.  

o CPUC (California Public Utilities Commission). 2019. “PUC Actions Regarding EMFs.” 

Public Health Position Statement on Human Health Effects of Wind Turbines. 

http://www.cpuc.ca.gov/General.aspx?id=3810. 

 Tisdale Response: This reference or link seems to combine two references and 

is in error. The PUC Actions Regarding EMF’s is dated 200634, not 2019 and it 

includes the following that shows PUC has failed to conduct any additional 

research to improve public health protections since 1993 and that interim EMF 

requirements have been in place since 1993 (excerpts): 

 “A PUC decision on January 27, 2006, affirmed the Commission's November 

1993 decision on low-cost/no-cost, policy to mitigate EMF exposure for new 

utility transmission and substation projects… Due to the lack of scientific or 

medical conclusions about potential health effects from utility electric facilities 

and power lines, the PUC adopted Seven Interim Measures that help to address 

public concern on this subject [D.93-11-013]. The interim EMF requirements 

apply to Pacific Gas & Electric, Southern California Edison, San Diego Gas & 

Electric, Sierra Pacific Power, and Pacific Power & Light. Municipal utilities, like 

the Sacramento Municipal Utilities District and the Los Angeles Department of 

Water and Power, are not under PUC jurisdiction, although they may voluntarily 

follow the same measures.” 

 

o Sierra Club Canada. 2011. The Real Truth about Wind Energy: A Literature Based 

Introduction to Wind Turbines in Ontario. Prepared by A. Gadawski and G. Lynch. 

Ottawa, Ontario: Sierra Club Canada. August 18, 2011. 

https://www.sierraclub.ca/sites/sierraclub.ca/files/ wind_report_final_draft_0.pdf. 

 Tisdale response:  Sierra Club’s report is outdated and has been debunked in 

the following reviews: 

 240-page Peer Review Health Canada Wind Turbine Noise and Health 

Study Submitted by Carmen Krogh, BScPharm Brett Horner BA CMA 

September 7, 201235 

 39-page review by Denise Wolfe of Association to Protect Amherst 

Island36 . 

 Dr Robert McMurtry37, companion of the Order of Canada, and former 

Dean of Medicine at Western University,released this comment on the 

review of the Health Canada Wind Turbine Noise and Health Study, 

prepared by Denise Wolfe, of Amherst Island:  

o “I have just had the opportunity to review the Denise Wolfe 

document, and appreciate its obvious quality, reinforced 
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 http://www.na-paw.org/hc/hcdoc/krogh-horner-peer-review.pdf 
36 Health Canada study debunked: http://www.na-paw.org/Wolfe-HC-WTN-study-141126.pdf 
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 http://www.windconcernsontario.ca/tag/dr-robert-mcmurtry/ 
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by knowing something of her background.   The paper is a 

powerful statement that casts serious doubt on the recent 

Health Canada and CanWEA preliminary announcement, the 

background paper and related media statements.I am deeply 

saddened that the Ministry whom I was so proud to work for, 

appears to have fallen.” 

“In addition, ongoing efforts will be made with our 

international network to evaluate all elements of the Health 

Canada conduct and management of this research. Focus will be 

on their claims about adverse health events’ prevalence and 

incidence. These health effects have been reported globally 

(peer review publications), by the public and media in the 

environs of industrial installations of wind turbines.   Most are 

found near rural communities and their homes, schools 

and places of business. Frequent reports are anticipated several 

times a week given the depth and breadth of background 

information found to date.” 

“This is a process committed to leave no stone unturned 

in uncovering the whole truth surrounding the issue of health 

impacts from industrial rural energy projects of wind turbines.” 

RY McMurtry CM, MD, FRCSC, FACS 

First Cameron Visiting Chair, Health Canada 1999-2000 

 In addition, the Sierra Club Foundation’s Directors have been outed by the Energy and 

Environment Legal Group and others over the significant benefits received from their 

associations with the Club: 

 The Sierra Club has become a front group for its donors financial 

interests:38 

o The Sierra Club Foundation's " Beyond Coal" campaign aims to stop 

power production in the U.S. using coal and to keep unmined coal "in 

the ground." 

o The campaign also directly serves the commercial interest of natural gas 

firms like Chesapeake Energy, which in turn contribute millions of 

dollars to the Sierra Club Foundation, according to the report. 

o The Oklahoma City-based natural gas company contributed $26 million 

to the foundation for "the express purpose of forcing coal-fired 

electricity companies to switch to natural gas," the report said. 

o "Eight of the Sierra Club Foundation’s 18 directors own or operate 

organizations that directly benefit from the" anti-coal program, the 

report said. 

o "These directors are the captains of the renewable energy industry. 

While the Sierra Club Foundation doesn’t pay these directors, their 
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 https://www.sun-sentinel.com/opinion/commentary/sfl-the-sierra-club-has-become-a-front-group-for-its-
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companies directly profit from the Sierra Club Foundation’s primary 

program,” the report said. 

o The report also pointed to David Gelbaum, the foundation's largest 

individual donor, and noted that he "controls more than 40 'clean tech' 

companies that directly benefit from forced shutdown of the coal-

power industry." 

o Reference: Zillow 2019. Campo, California: Property search for recently sold homes. 

https://www.zillow.com/homes/recently_sold/Campo-CA/23931_rid/ 

globalrelevanceex_sort/32.821903,-116.291485,32.580667,-116.680127_rect/11_zm/. 

 Tisdale Response: see our response to RTC-45-47: 2.21 Socioeconomic 

Conditions: Property Values 

APPENDIX S Shadow Flicker Study 

 Tisdale Responses:  For the record, Terra-Gen used ‘representative turbines’ that are shorter 

than the 4.2 MW turbines (586-604’) that have already been documented for use in the project 

in both the DEIS and DEIR. 

 Terra-Gen’s study prepared by AWS Truepower, LLC, a UL Company, 463 New Karner Rd, Albany, 

NY 12205, includes Ref. No.: 19-01368 CAMPO WIND PROJECT WITH BOULDER BRUSH FACILITIES 

San Diego County California and is dated 11 Oct 2019. It has 39 pages. 

 The County’s Boulder Brush –Campo Wind DEIR Shadow Flicker Study has the same Ref. No.: 19-

01368 CAMPO WIND PROJECT WITH BOULDER BRUSH FACILITIES San Diego County California 

but is dated 13 Nov 2019. It has 52 pages including FIGURE C2-I SCENARIO 2/3: ANNUAL 

SHADOW FLICKER Expected-Case Scenario Off-Reservations Receptors. 

 It appears that 13 pages were added in the FEIS document between Oct 11 and Nov 13, 2019. 

Why? Did the BIA just exclude those pages for the FEIS? 

 FIGURE C2-I SCENARIO 2/3: ANNUAL SHADOW FLICKER Expected-Case Scenario Off-

Reservations Receptor:  Our residence is listed as #671, our daughter’s home is listed as 

#670,our barn/shop is listed as # 677, and  our rental home is listed as #678. All are shown in 

yellow which allegedly indicated we will receive in excess of 30 Minutes per Day and or 30 Hrs. 

per Year. 

 Table 5.1: (at page 14/34): Off-Reservations Receptors Anticipated to Experience an 

Exceedance of either 30 minutes per day and/or 30 hours per year of Shadow Flicker: Shows 

that our # 670, 671, 677 and 678 are expected to receive at least 39-44 minutes per day and 

97.5 to 123.5 hours per year of disruptive and stressful shadow flicker at the time of day that is 

currently the most appealing sunset and gloaming time. 

 In addition, under Shadow Flicker (Annual Hours) on Figure C2-1, the purple shaded portion 

that covers our homes and outbuildings indicates we will receive greater than 200 hours of 

shadow flicker per year. So which is correct? Regardless, at our ages with existing health 

issues, any shadow flicker represents intolerable conditions for us. 

 Shadow Flicker is expected out to at least 6,750 ft = 1.28 miles. We believe it will extend much 

further than that and will encompass most if not all of our properties and others. All of our 

properties are located within 1 mile or so from Campo Wind’s proposed turbines located in the 

Southeastern portion of the Campo Reservation. 
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Appendix T - Response to Comments-  

2.17 Public Health and Safety: Fire and Fuels Management  

 Public Health & Safety should actually address the public health and safety of local residents! 

 Fire-1:@ RTC: 36-37: Tisdale Responses: This section fails to disclose or mitigate the reasonably 

foreseeable “Future NICAD Footprint” for Battery Storage proposed at Boulder Brush Substation 

as documented at sheet 25/26 in the Boulder Brush Substation Control Building Details39. 

 Campo Reservation Fire would likely be required to respond in the event of a battery storage 

facility fire that requires special Class D equipment and training. 

 2.18 Visual Resources: Shadow Flicker 

 RTC 39: (excerpts-emphasis added) “The Draft EIS explained that “all turbine software would 

include programming to reduce or shut off turbines during times of shadow flicker potential to 

avoid any concerns regarding adverse effects on nearby receptors due to flicker from turbine 

blades.” “Upon further consideration, it was determined that this design feature would 

significantly impact the economic benefits of the Project to the Tribe, thereby undermining the 

key purpose of the Project. It is also not a cost-effective measure to address effects that would 

only amount to a temporary visual disruption for certain receptors, if at all.” “…Based on this 

conservative analysis, receptors both On- and Off-Reservations may experience nuisance-level 

shadow flicker effects for more than 30 hours in a given year, and more than 30 hours in a 

given year. As this is based on a highly conservative model, these receptors will likely perceive 

shadow flicker far less frequently in a given day or year, if at all.” “The Draft EIS explained that 

“all turbine software would include programming to reduce or shut off turbines during times 

of shadow flicker potential to avoid any concerns regarding adverse effects on nearby 

receptors due to flicker from turbine blades.” Upon further consideration, it was determined 

that this design feature would significantly impact the economic benefits of the Project to the 

Tribe, thereby undermining the key purpose of the Project. It is also not a cost-effective 

measure to address effects that would only amount to a temporary visual disruption for 

certain receptors, if at all.” 

 Tisdale Responses:  

 With seven 586-604 ft tall turbines lined up north to south along our entire western 

horizon, and two more just north of that, we qualify as receptors of nuisance level 

shadow flicker. 

 Curtailing turbines during the hours they generate disruptive nuisance and potentially 

harmful/stress inducing levels of shadow flicker over adjacent private and tribal homes 

/properties would be right thing to do but is apparently too humane and expensive for 

Terra-Gen and the current Campo Tribal leadership who are appear too greedy to care or 

respond to the misery they will inflict. 

 PDF-AE-1 Shadow Flicker (On-Reservation) & PDF-AE-2 Shadow Flicker (Off-Reservation):  
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 Tisdale Responses: Both of these restrict alleged minimal mitigation of providing funds 

to add vegetation and window coverings to screen homes that exist as of the date of 

ROD approval and impacts reported within 1 year of operation and within approximately 

6,750 feet. We believe shadow flicker will extend even further than estimated. 

 Based on the experience of those who are already impacted by shadow flicker from 

exiting turbines, that are smaller by several hundred feet than proposed Camp Wind 

turbines, the proposed mitigation measures are vastly inadequate and negligent. 

 We live here for the quiet rural character with open views and landscapes that the 

Project will obliterate, along with our quality of life and property values. 

 Dudek’s EIS conclusions that shadow flicker does not cause health effects if it doesn’t 

trigger epilepsy is simply ignorant of the reality of living with industrial wind turbines. 

 Dudek’s estimated 20 rmp strobe effect can cause anxiety and stress induced health 

effects, especially for those of us with existing health conditions. It can also increase 

vertigo and a feeling of unbalance while driving near turbines or even walking during 

such events that are estimated to occur for up to over an hour per day and hundreds of 

hours per year at our own properties. That is not a minor impact. 

RTC 2.19 Turbine Siting 

 RTC-41: Excerpt: “The Developer has determined the 60 primary turbine locations that 

represent the preferred locations, and 16 secondary locations that may be used if one or more 

primary locations are determined to be infeasible…”. 

 Excerpt: “The 1/4-mile setback is a requirement in the Campo Lease and is also consistent with 

the setback provisions in the Campo Land Use Code, and has been determined by the Tribe to 

be an appropriate buffer. As described in the EIS, this setback will avoid, reduce, and/or mitigate 

various impacts of the Project” 

 Tisdale Response: During San Diego County Planning Commission hearings on the 

Wind Energy Zoning Ordinance Amendment POD 10-007, in their staff report (4-13-12) 

at page 5-8, DPLU provided an estimate of typical  setbacks required based on turbine 

size and the 50dBC noise requirement assumption:  

 1 MW- 1,500 ft property line setback 

 1.5 MW-2,300 ft property line setback 

 2. 3 MW-2,400 ft property line setback 

 Reminder: Campo Wind plans to use 4.2MW turbines with only 1,320 ft, or 

less, setbacks from noise sensitive land uses/ homes/ offices/ schools. 

 The Campo Band’s ¼ mile setback and County’s staff report were produced 

long before anyone had a clue that almost 6oo ft tall 4.2 MW turbines would 

be so negligently proposed so close to homes and other occupied structures. 

 The USEPA’s Campo Wind DEIS comments recommended ½ mile setback that is 

still inadequate but twice as good as the ¼ mile setback. 

RTC41-42 - 2.20 Water Resources 

 WR 1 (Excerpt-emphasis added): “Appendix F evaluated the effect of groundwater pumping for 

the Project on the 1,702-acre watershed that contributes to the wellfield in the southeastern 
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portion of the Reservation. This analysis takes into account all existing groundwater demand 

within the contributing watershed. While site-specific well testing was not performed, use of 

historical pumping data from 19 groundwater wells located in the 312-acre wellfield and 

estimates of aquifer properties from the local fractured rock aquifer was considered a 

reasonable approach to provide comparison to the County groundwater significance thresholds 

that were used for reference in the EIS”. 

 Tisdale Responses: Using a 1,702-acre watershed for the 312-acre well field without 

conducting site-specific well testing at the source wells located at the highest elevation 

of the watershed, is asking for trouble, especially after the fiasco during bulk water sales 

from the same well field during construction of SDG&E’s ECO Substation where the wells 

were pumped until they failed to recharge, impacting off-site wells and springs relied 

upon by adjacent residents. 

 Where are the on and off-reservation wells that will be monitored? They should be 

identified on a map / EIS Figure. 

 What is the water source for the O&M, laydown yard and batch plant?  

 Will new wells be drilled? Will a new pipeline be installed from the existing well field? 

 

RTC-45-47: 2.21 Socioeconomic Conditions: Property Values 

 PROP 1: (excerpt): “Over the last 3 years, the number of single-family residences listed for sale 

annually in the Boulevard area has remained relatively consistent despite the construction of 

several large-scale energy projects in the area. Of the 57 home sales since 2017, half have closed 

at the listing price or higher” “…Thus, the data reinforce the large body of literature that 

supports that the construction and operation of energy projects does not result in a decrease to 

property values, as suggested by the commenters.” 

o Tisdale Responses: We refer you to FEIS comments submitted on March 8th by 

Jeffrey Morrison, local real estate agent, that include the following information 

that debunks Dudek’s flawed misrepresentations: 

 “I am a Real Estate Agent.  Here is the real information.  Went back exactly 3 
years from today.  54 homes sold.  29 sold for less than asking price and 24 sold 
for at asking price or a bit higher.  So, less than half sold for the asking price.  
Also, the average days on the market have been 43 with one home being on the 
market for 184 days.  Note, many of the homes that sold for "asking price" only 
sold AFTER their prices were reduced! 

 Personal experience with one of the sales.  39544 Clements St., 2.5 miles from 
closest wind turbine, originally listed for $480k, beautiful home, sellers accepted 
full price offer.  After disclosure of the possibility of more wind turbines going 
in, the property fell out of escrow.  This happened to the sellers TWICE!  Sellers 
were able to sell for $470k after it sat on the market for 95 days.   

 Of the 3 homes that have sold this year (that's right, only 3 home have sold) and 
two of them sold under asking price and the third sold for $200k as a fixer.  The 
wind turbines are keeping homes on the market longer and people are not 
getting their asking prices.  The citizens are only getting their asking prices after 
a price reduction or when agents list their homes under market values.   

 This project WILL KILL the real estate market out here and WILL decrease 
values.  Ribbonwood road was the premier location that everyone wanted to 
live in.  The homes for sale on Ribbonwood Road have been on the market 164 
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days, 272 days, 124 days, and 37 days.  All of these homes are not overpriced 
and have only one or two showings.” 

 

o In addition, the only large-scale project built in 2017 was Tule Wind that was built on 

BLM land on Boulevard’s NE edges. Second, Dudek’s reference included in the EIS is for 

homes sold in Campo, not Boulevard: 

https://www.zillow.com/homes/recently_sold/Campo-

CA/23931_rid/globalrelevanceex_sort/32.821903,-116.291485,32.580667,-

116.680127_rect/11_zm/ 

o Zillow’s Campo map referenced in the EIS only shows two properties sold that actually 

fall within the Boulevard Planning Area:  

1. “2282 Live Oak Springs Rd, Boulevard, CA is a single family home that 

contains 323 sq ft and was built in 1931. It contains 1 bedroom and 1 

bathroom. This home last sold for $56,500 in January 2020. The Zestimate 

for this house is $206,216, which has decreased by $7,742 in the last 30 

days..” 

2. “50 Tierra Real, Boulevard, CA is a vacant land home. This home last sold for 

$145,000 in September 2018.”  

 Tisdale Responses:  

 Number 1 above, if the information is accurate, sold for $149,716 less 

than Zillow’s estimate. 

 Number 2 above, was our own vacant 50 acre parcel that actually sold for 

$135,000 in August 2018, about $15,000 under list after we had 

previously reduced it by about $20,000. The buyer defaulted and the 

property is now back in our name and back on the market listed at 

$149,50040. 

 If you look at Zillow’s map of homes sold in Boulevard41, you will see that most 

are nowhere near Tule Wind turbines. It has been brought to my attention 

that many sellers fail to disclose proposed wind turbine projects, despite the 

law requiring them to do so. 

 Campo Wind turbines are proposed to line the ridges along Boulevard’s entire 

western boundary from north of I-8 all the way south to just short of the 

US/Mexico border.  That is about a 10 mile or so stretch most of which has zero 

wind turbines installed currently. It is a real game changer in a bad way. 

 There are numerous Boulevard homes listed on Zillow that show price reductions 

after being listed for long periods of time, some over 270 days. 

 A nice property for sale with two houses and a shop at 2808-10 Ribbonwood 

Rd, Boulevard, CA, recently cut its price by $100,00042. This property would be 

exposed to impacts from both Campo Wind and Torrey Wind projects. 

                                                           
40

 https://www.zillow.com/homedetails/50-Acres-1-Boulevard-CA-91905/2090911100_zpid/ 
41

 https://www.zillow.com/homes/Boulevard,-CA_rb/ 
42

 https://www.zillow.com/homedetails/2808-10-Ribbonwood-Rd-Boulevard-CA-91905/17149742_zpid/ 

https://www.zillow.com/homes/recently_sold/Campo-CA/23931_rid/globalrelevanceex_sort/32.821903,-116.291485,32.580667,-116.680127_rect/11_zm/
https://www.zillow.com/homes/recently_sold/Campo-CA/23931_rid/globalrelevanceex_sort/32.821903,-116.291485,32.580667,-116.680127_rect/11_zm/
https://www.zillow.com/homes/recently_sold/Campo-CA/23931_rid/globalrelevanceex_sort/32.821903,-116.291485,32.580667,-116.680127_rect/11_zm/
https://www.zillow.com/homedetails/50-Acres-1-Boulevard-CA-91905/2090911100_zpid/
https://www.zillow.com/homes/Boulevard,-CA_rb/
https://www.zillow.com/homedetails/2808-10-Ribbonwood-Rd-Boulevard-CA-91905/17149742_zpid/


34 Tisdale comments on Campo Wind FEIS                                                                                   3-11-20 

 

 In addition, here are several articles regarding property value losses related to 

wind energy facilities: 

o Ford County Board intends to protect property values around wind 

farmsPaxton Record - Will Brumleve - February 5, 201943 Property 

Values Illinois: (excerpt): The board’s five-member zoning committee 

drafted a proposed revision to the county’s ordinance regulating wind 

farms last Friday in order to protect the value of non-participating 

landowners’ property. Under the proposal, before a special-use permit is 

issued for a wind farm, the owner/operator of the wind farm must 

guarantee to pay the difference if any non-participating property within 

two miles of the wind farm ends up being sold for less than its fair cash 

value or assessed value. 

o Wind turbines lower real estate prices: ReportRWI - Leibniz Institute for 

Economic Research - Prof. Dr. Manuel Frondel and Leonard Goebel - 

January 21, 2019 (excerpts) 44“Property Values GermanyA study by the RWI 

- Leibniz Institute for Economic Research shows that wind turbines can lead 

to falling prices of single family homes in the immediate vicinity. The value 

of a house one kilometer away from a wind turbine drops on average by a 

good 7 percent. For the study, the RWI has evaluated almost 3 million sales 

offers … As the RWI study shows, not all properties suffer the same loss of 

value: old houses in rural areas are hardest hit. Here, the loss in value 

within the one-kilometer radius can even be 23 percent. By contrast, 

houses in suburban locations hardly lose value at the same distance to a 

wind turbine. This could be because in urban areas disturbances of the 

landscape or noise are less noticeable than in the countryside.” 

o Wind and worth: Realtors, auditor, study and court ruling weigh in on 

turbines and property values; Pharos-Tribune - Mitchell Kirk - January 13, 

2018 (excerpts): Experts disagree about whether the introduction of wind 

turbines to an area has any impact on property values45. : A 2011 report 

on wind turbines and property values by Martin D. Heintzelman and Carrie 

M. Tuttle with Clarkson University in Potsdam, New York, analyzed 

property values near wind turbines in the northern part of the state. The 

analysis drew data from 11,369 arms-length residential and agricultural 

property transactions between 2000 and 2009 “to explore the effects of 

relatively new wind facilities.” There were six wind facilities in the study 

area, which the analysis describes as “a very rural, lightly populated area of 

small towns and villages that is also less affluent than the state 

average.”“Decreasing the distance to the nearest turbine to 1 mile results 

in a decline in price of between 7.73 percent and 14.87 percent,” the 
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analysis states. “These results indicate that there remains a need to 

compensate local homeowners/communities for allowing wind 

development within their borders.”A total of “3,890 transactions occurred 

for 1,903 parcels that sold more than once during the study period,” 

according to the analysis, which goes on to explain that parcels that sold 

“more than once provide a greater likelihood of observing specific effects 

from the turbines on sales prior to and after [turbine] installation.”The 

analysis also reports “the existence of turbines between up to 1 and 3 miles 

away negatively impacts property values by between 15.6 percent and 31 

percent, while having at least one turbine on the parcel reduces prices by 

65 percent.”  

 

o Forensic Appraisal Group, Ltd. (excerpt)46 “Through our research we’ve 

interviewed dozens of Realtors because they have nothing to gain by 

taking sides on this debate, making them perfect barometers of the public’s 

perception of wind turbines and their effect on property values.  After all, a 

Realtor’s job is to sell.  If the market says a house with polka dots sells less 

than a house with a single color scheme, a good Realtor adapts to the 

public’s perception of value and discounts the polka dot house 

accordingly to make the sale. 

 

“So what do most Realtors think of a property that once had an attractive 

viewshed but now looks at wind turbines?  According to our research, an 

overwhelming majority of Realtors says that wind turbines negatively 

impact property value.  They estimate the range of impact to be from a 

10% price reduction to being completely unsellable” 

1. Value of land cut by wind farms February 01, 2013 by: Pia 

 Akerman http://www.theaustralian.com.au: Farmer Don Jelbart at 

his property in Tarwin Lower, Victoria, 

next door to the site of the proposed Bald Hills wind farm.47 

Picture: Stuart McEvoy Source: The Australian: A VICTORIAN council 

has conceded that a wind farm development still in its early stages 

has slashed the land value of its neighbours, and agreed their land 

rates should be cut. 

In what is believed to be an Australian first, South Gippsland shire 

council has amended the rates notice for one neighbour of the Bald 

Hills wind farm project, which is yet to erect any of its 52 planned 

turbines.The move is being cited as a victory by wind farm 

opponents, who claim the visual impact and noise of turbines, as well 

as possible health effects, drive down land values for 

neighbours….The neighbour, who declined to be named, has had his 

capital improved value assessment reduced by 32 per cent, from 
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$662,000 to $450,000. 

Mr Tamlin said the council had been “inundated” with other 

residents seeking similar reductions on their rates because of the 

wind farm. Cases would be assessed on their individual merits. 

“One person 4km away has requested a rate review,” he said. “If 

there is an impact on these properties and they don’t (come forward 

and say) ‘Hey, how about me’, they will get picked up on the two-

yearly (assessment) cycle if there is a change in their values.” 

2. The study by the London School of Economics (LSE) – which looked 

at more than a million sales of properties close to wind farm sites 

over a 12-year period – found that values of homes within 1.2  miles 

of large wind farms were being slashed by about 11 per cent.48 

 

RTC-47: 2.23 Noise: Turbine Proximity to Homes (excerpt)  

 (excerpt-emphasis added) “…As previously noted, the distance of 1,000 feet is based on field 

measurements; therefore, elevation variances between turbines and each monitoring location 

may differ. The exact height of the turbines included in Epsilon Associates’ study was not noted 

in the report; therefore, the elevation of the turbines in comparison to the residences cannot be 

determined… Although Project wind turbines are expected to be larger than the models 

studied in the Epsilon Associates report conducted for the Tule Wind Project, and thus may 

produce more low-frequency sound, the results in the Epsilon Associates study indicate there is 

considerable compliance margin with respect to several of the studied standards. 

 Tisdale Response: This is a major issue for adjacent neighbors who will be subjected to 

excessive exposure! Larger turbines do generate more low-frequency noise and 

vibrations/acoustic pressure waves that travel even further, thereby impacting more 

people, as described in the published article below: 

 Published Online: 14 June 2011, Accepted: December 2010 

Low-frequency noise from large wind turbines49 

The Journal of the Acoustical Society of America 129, 3727 

(2011); https://doi.org/10.1121/1.3543957 

Henrik Møllera) and Christian Sejer Pedersen 

ABSTRACT 

“As wind turbines get larger, worries have emerged that the 

turbine noise would move down in frequency and that the low-

frequency noise would cause annoyance for the neighbors. The noise emission 

from 48 wind turbines with nominal electric power up to 3.6 MW 

is analyzed and discussed. The relative amount of low-frequency noise is higher 

for large turbines (2.3–3.6 MW) than for small turbines (≤ 2 MW), and the 

difference is statistically significant. The difference can also be expressed as a 

downward shift of the spectrum of approximately one-third of an octave. A 

further shift of similar size is suggested for future turbines in the 10-MW range. 
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 https://asa.scitation.org/doi/10.1121/1.3543957 
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Due to the air absorption, the higher low-frequency content becomes even 

more pronounced, when sound pressure levels in relevant neighbor distances 

are considered. Even when A-weighted levels are considered, a substantial part 

of the noise is at low frequencies, and for several of the investigated large 

turbines, the one-third-octave band with the highest level is at or below 250 Hz. 

It is thus beyond any doubt that the low-frequency part of the spectrum plays 

an important role in the noise at the neighbors.” 

RTC 48-51: 2.24 Noise: Low Frequency 

 Tisdale responses: The studies cited, including those referenced in this section are biased, 

outdated, diluted, and none of them address or provide actual field studies for impacts at 

homes generated by 4.2 MW wind turbines located within 1,320 ft (or less) to 1-2 miles. 

 We previously and repeatedly provided evidence that debunks the FEIS claims, including 

professional acoustic studies by Wilson Ihrig and dBF Associates that document low-frequency 

noise, infrasound and amplitude modulation at local homes impacted by the existing 2 MW to 

3.3 MW turbines operating in here within approximately 15-16 miles. 

o dBF Associates, Inc. (Steve Fiedler, INCE) also conducted long-term ambient sound level 

measurements at several locations approximate to Dudek’s Campo Wind monitoring 

locations that were documented in a letter dated July 31, 2019 (attached) 

 Conclusions of that dBF letter include: “At five locations, the measured Ldn 

ambient sound levels were 6-23 dBA lower than those presented in the Dudek 

report. At four locations, the measured average L90 sound levels were 9-14 

dBA lower than those presented in the Dudek report.” 

 Our own property (adjacent to LT-1) was documented in dBF’s letter at Table 1 

Ambient Sound Level Measurements  as being 39 dBA average L90 or 12 dBA 

less than Dudek’s measurement of 51; and 35 dBA average L90 that is 11 dBA 

less than Dudek’s measurement of 35. 

o dBF Associates, Inc (Steve Fiedler, INCE) also conducted Wind Turbine Infrasound and 

Low-Frequency Noise Survey in Boulevard, CA that is documented in their letter dated 

December 16, 2019 (attached) 

 CONCLUSIONS It is clear from the measured noise data that there is significant 

wind turbine-generated ILFN and AM from the Kumeyaay and Tule Wind 

facilities affecting homes up to approximately 6 miles away. This conclusion is 

coherent with the conclusions of the 2014 and 2019 Wilson Ihrig studies. 

 To our knowledge, Iberdrola/Tule Wind has failed to conduct any post operation tests that 

confirm Epsilon’s harmful underestimates of project impacts at local homes, including those who 

have complained of both shadow-flicker, noise, vibrations, cell phone interference and more. 

 Here is additional evidence to support our position and to debunk Dudek’s false claims 

throughout the Campo Wind DEIS, DEIR, and FEIS: 

o Preliminary Results: Exploring Why Some Families Living in Proximity to Wind Turbine 

Facilities Contemplate Vacating Their Homes- A Community Based Study: Carmen 
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Krough, Robert Y. McMurtry, Anne Dunbrille, Debra Hughes, Lorrie Gillis; Open Access 

Library Journal 2020, Volume 7, e611850 

 Abstract “In Ontario, Canada, between 2006 and the end of 2016, government 

records provided by the former Ontario Ministry of Environment and Climate 

Change documented that neighbors living near industrial wind turbine (IWT) 

facilities filed 4574 noise complaints/incident reports. In some cases, these 

records also included occurrences of adverse health effects being experienced 

by some of those living near the IWT facilities [1]. The risk of harm associated 

with living near IWT energy facilities is controversial and reported globally [1] 

[2] [3] [4]. Some families have been billeted by, or negotiated financial 

agreements with wind energy developers [2], and some took the step to 

vacate/abandon their homes [2] [3] [4] while others have felt forced to do so [3] 

[4]. While the action of vacating/abandoning a family home is internationally 

reported [1] [2] [3] [4] research about these occurrences is limited. Utilizing the 

Grounded Theory (GT) methodology, an ethics approved community-based 

study was conducted to investigate these occurrences. Participants in the study 

included those who had vacated/abandoned their homes in the past, or at the 

time of the interview were contemplating to do so, or decided to remain. 

Between October 2017 and January 2018, sixty-seven (n-67) consenting 

participants were interviewed. This article presents preliminary results which 

will be augmented by additional submissions to peer reviewed scientific journals 

for their consideration for publication.” 

o Wind Turbine Noise: Real Impacts on Neighbors By Lisa Linowes -- March 1, 201951 

(excerpts):Noise Prediction vs. Actual Measurement 

One notable limitation pertained to turbine noise assessments. Most of the studies 
surveyed relied on standard modelling methods to predict sound levels rather than 
actual field measurements. This means that when individuals self-reported that their 
sleep was disturbed by turbine noise, the researchers calculated the noise level at the 
time of the disturbance and made a judgement whether turbine noise, or just general 
annoyance, was to blame. 

Modeled turbine noise levels in this situation are inappropriate substitutes for actual 
noise measurements. 

Since modeled turbine noise is averaged over the long-term, it excludes the 
unmistakable “swish-thump” characteristically heard in turbine noise emissions. This 
“swish-thump” is the amplitude modulation caused by the rotating blades moving 
through the air. Modeling also cannot account for varying atmospheric conditions at 
wind energy facilities (ex: temperature gradients and turbulence) that promote louder 
operational conditions. 
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CCA concedes that “…periodic amplitude modulation may be a critical component of 
sound from wind turbines that triggers annoyance.” And the effect is not minor. 
Fluctuations in actual noise levels due to amplitude modulation can vary in excess of 10 
dB above predicted values while meteorological conditions can produce variations up to 
14 dBA over predicted levels. 

This is consistent with Ken Kaliski’s finding that an additional adjustment of 11 decibels 
would have to be added to modeled sound power levels in order to estimate 
operational peak sounds produced by the turbines. Kaliski is an acoustician and 
contributing author to McCunney et al. 

Prediction noise models under-predict the loudest turbine noise levels heard by 
neighbors at the point when their sleep is interrupted. This is a significant factor that 
cannot be dismissed. 

When neighbors complain of disturbed sleep, researchers might cite a predicted level of 
40 dBA, when the actual noise that triggered awakening was a 50+ dBA spike making 
turbine noise the problem. 

None of this is new nor surprising. In 2012, acoustician Howard Quinn wrote that the 
annoying character of wind turbine sound is primarily due to amplitude modulation, 
which causes the sound level to go up and down continually.… And, unlike the situation 
with regard to continuously occurring sound (fans, busy highways), it is very difficult to 
become accustomed to uneven sound. In fact, many residents have reported being more 
annoyed with turbine sound over time rather than less. The effect is particularly 
pronounced with very large turbines featuring relatively low rotation rates, where the 
amplitude modulation is at its greatest. 

Infrasound and Low-frequency Noise 

With audible turbine noise levels potentially well above those calculated by researchers, 
it is likely noise is reducing the quality of sleep for neighbors. But what about low-
frequency and inaudible levels? CCA and McCunney et. al. dismiss low-frequency 
emissions claiming these levels are too far below the hearing threshold to be 
consequential. 

This was not the finding of five acousticians including Hessler & Associates (who works 
almost exclusively for the wind industry). In 2012, which predates CCA and McCunney et 
al., the researchers measured “unequivocally” the presence of low level infrasonic 
sound emissions inside a residence near the Shirley wind facility in Brown County, 
Wisconsin. The low-frequency noise was found to be uniform throughout all rooms and 
not just those facing the turbines. Long-term, the wife and child residing there reported 
severe health impacts and the family eventually moved away. 

Hessler & Associates agreed “that a wind turbine is indeed a unique source with ultra 
low frequency energy” and that a “new Threshold of Perception” was needed to assess 
turbine noise impacts. 

Steven Cooper’s work at the Cape Bridgewater wind facility in Australia found six 
individuals were able to “sense attributes of the wind turbine emissions without there 

http://www.windaction.org/posts/49509-audible-amplitude-modulation-results-of-field-measurements-and-investigations-compared-to-psychoacoustical-assessment-and-theoretical-research#.XHaMlOhKguU
http://www.windaction.org/posts/49509-audible-amplitude-modulation-results-of-field-measurements-and-investigations-compared-to-psychoacoustical-assessment-and-theoretical-research#.XHaMlOhKguU
http://uu.diva-portal.org/smash/record.jsf?pid=diva2%3A663827&dswid=2127
http://s3.amazonaws.com/windaction/attachments/3143/Kaliski-Epsilon-Almer-LMAX-Turbine-Predictions-Memo.pdf
http://sedgwickmaine.org/2016/wp-content/uploads/2016/04/wind_turbine_sound_issues_formatted_aug_2012.pdf
http://s3.amazonaws.com/windaction/attachments/1732/Report_Number_122412-1_21-18-12_FINAL_(3).pdf
http://www.windaction.org/posts/42202-cape-bridgewater-wind-farm-acoustic-study-a-review-of-this-study-and-where-it-is-leading#.XHbCOYhKguU


40 Tisdale comments on Campo Wind FEIS                                                                                   3-11-20 

 

being an audible or visual stimulus present.” More specifically, Cooper found that 
inaudible turbine sound emissions disturbed his study subjects even when they could 
not hear the turbines or see them moving. The “adverse reactions to the operations of 
the wind turbine(s) correlate[d] directly with the power output of the wind turbine(s) 
and fairly large changes in power output.” 

Propaganda vs. Perception 

The wind industry is heavily invested in a propaganda campaign aimed at convincing the 
public — and decision makers — that wind turbine noise is safe at any distance. The 
campaign, in part, involves blaming neighbors and their negative attitudes about 
turbines for their discomfort while avoiding measuring the actual “swish-thump” of the 
spinning blades. 

Their campaign also requires dismissing low frequency noise and for good reason. 
Former Vestas’ CEO, Ditlev Engel has admitted that larger setback distances are the only 
way to address low frequency and infrasonic impacts, particularly on larger (3MW) 
turbines. Bigger setbacks means fewer locations for siting turbines near where people 
live. 

Vestas and others can complain, but the damage from turbines can no longer be 
ignored. There are enough turbines operating worldwide, and enough people impacted, 
for the public to recognize turbine noise is intrusive and potentially harmful to 
neighbors. Trivial reports produced by agenda-driven researchers in Iowa are unlikely to 
divert attention away from this fact. 

—————- 

[1] McCunney et al. was fully funded through a grant of the Canadian Wind Energy 
Association. The authors “declare no conflicts of interest.” The paper’s primary authors, 
Robert J. McCunney, MD, MPH, Kenneth A. Mundt, PhD, and W. David Colby, MD each 
have relationships with the wind industry including, but not limited to, payments 
received from the wind industry to serve as experts and/or prepare reports for the wind 
industry that examined the potential health impacts of wind turbines. 

McCunney et al. only states that “Drs McCunney, Mundt, Colby, and Dobie and Mr 
Kaliski have provided testimony in environmental tribunal hearings in Canada and the 
USA” with no further declaration as to the nature of those proceedings or their 
respective paying sponsors. 

o Annoyance can represent a serious degradation of health, presented by Carmen Krogh 

at 2012 InterNoise Conference in New York (Aug 19-22): wind turbine noise a case 

study Carmen ME Krogha) Independent, Ontario, Canada, K0J 2A0 Roy D Jefferyb) 

Independent, Manitoulin Island, Ontario, Canada, P0P 1K0 Jeff Araminic) Intelligent 

Health Solutions, Fergus, Ontario, Canada, N1M 3S9 Brett Horner) Independent, Killaloe, 

Ontario, Canada, K0J 2A0  

 “Annoyance is often discounted as a health concern. Wind turbine noise is 

perceived to be more annoying than other equally loud sources of sound. The 

Ontario government commissioned a report which concludes a non-trivial 

http://www.windaction.org/posts/32711-letter-from-vestas-low-frequency-noise-and-wind-turbines#.XHXOeOhKguU
https://www.masterresource.org/wind-power-health-effects/wind-turbine-noise/#_ednref1
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percentage those exposed to wind turbine sound will be highly annoyed which can 

be expected to contribute to stress related health impacts. Our research in Ontario, 

Canada documents some individuals living in the environs of wind turbines report 

experiencing physiological and psychological symptoms, reduced quality of life, 

degraded living conditions, and adverse social and economic impacts. Some families 

have abandoned their homes or negotiated financial agreements with wind energy 

developers. An Ontario Environmental Review Tribunal considered a wide body of 

evidence including expert testimony and found wind turbines can harm humans if 

placed too close to residents. Evidence including peer reviewed literature, case 

reports, freedom of information documents and expert testimony are presented 

which support the conclusion that annoyance can represent a serious degradation 

of health.” 

 “DISCUSSION AND CONCLUSIONS Annoyance is one of the most common and 

frequently underappreciated health effects of noise. Annoyance should not be 

discounted as a health effect as it can have major consequences to one’s overall 

health. The case study and references presented in this paper support the 

conclusion that unwanted sound that results in noise induced annoyance can 

represent a serious degradation of health as defined by the WHO. Those responsible 

for the production and regulation of noise need to understand the significance of 

annoyance and adopt strategies to prevent it. Noise limits should be established to 

protect against annoyance, both indoors and outdoors, using authoritative noise 

management techniques. Psycho-acoustical impacts of a noise source must be 

assessed in context to the soundscape being affected. Limits should be based on the 

physical characteristics of the specific sound source. Sound pressure level, spectral 

characteristics, as well as the variations of these properties over time should be 

assessed when determining the capacity of a noise to induce annoyance.” 

 

RTC-55: Excerpt: A-5 Summary:  

 “The comment summarizes the Draft EIS and recommends a feasibility study for the adoption of 

a half-mile buffer for some of the turbine locations to avoid or minimize the projected adverse 

wind turbine operational noise effects of the Project and inclusion of the analysis in the EIS as 

well as a consideration of the inclusion of a commitment in the Record of Decision (ROD) to for a 

half-mile buffer to separate turbines from sensitive receptors, including residences. A-5 

Response: The comment is noted. A half-mile buffer, however, would be excessive and 

inconsistent with the terms of the Campo Lease, which would allow turbine-to residence 

horizontal distances of as close as one quarter-mile. The one-quarter mile setback distance 

standard exceeds similar regional standards (e.g. County of San Diego) and industry standards 

based on a multiple of the rotor diameters. The Acoustical Analysis Report (AAR), Appendix K-

1 to the Final EIS, including Table 11c, presents predicted noise exposure levels for a variety of 

hypothetical scenarios where all operating turbines are at least one quarter-mile away and 

accurately identifies where noise exposure levels would be greatest and where adverse noise 

effects would occur. If all turbines were more distant, these presented predicted levels, and 

thus the potential for predicted adverse effect, would, under the right conditions, be less. 
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However, fewer turbines would result in less economic benefit to the Tribe. Refer to Common 

Response TS-1 (Section 2.19).” 

 Tisdale Responses: See our response to RT-2.19 above: There are 5,320 ft in one mile. ½ 

mile equals 2,660 ft. Setback required for larger 4.2 MW wind turbines would / should 

far exceed the setback of 2,400 ft from property lines (not houses) for 50 dbC noise 

requirement assumptions estimated by County staff during the Wind Energy Zoning 

Ordinance Amendment POD 10-007 

 Ice throw potential: The photo below, taken this winter at our Morning Star Ranch entry 

gate, with the Campo Wind project site obscured by weather in the background, 

documents the fact that we do get snow with potential for ice throw. The hardest freeze 

we had lasted for over a week with all of our stock tanks freezing solid during that time. 

 

 

RTC-55: A-7 Summary:  

 (Excerpt-Response to USEPA)The comment summarizes the Draft EIS and recommends 

feasibility analysis for the inclusion of on-site energy storage as part of the proposed action. A-7 

Response: The rationale for incorporating on-site storage into this Project is unclear from the 

comment, whether in relation to the environmental analysis or the purpose and need for the 

Project. Incorporating on-site storage technologies would not reduce the anticipated 

environmental impacts of either Alternative 1 or Alternative 2. Storage technology is also 

incompatible with the Tribe’s and the Developers goals and needs at this time. Please refer to 

Common Response ALT-1 (Section 2.6) 

 Tisdale Response: This section is disingenuous at best and deceptive at worst due to 

the Boulder Brush Facilities Substation Plot Plans – Building Details at Sheet 26 of 27, 

dated 12/05/19, that show at dozens storage components identifies as “Future NICAD 

Footprint” that are not disclosed anywhere in the FEIS text that we could find. 

 A-5 Response (to USEPA) (excerpt-emphasis added): “The comment is noted. A half-mile buffer, 

however, would be excessive and inconsistent with the terms of the Campo Lease, which would 

allow turbine-to residence horizontal distances of as close as one quarter-mile. The one-quarter 

mile setback distance standard exceeds similar regional standards (e.g. County of San Diego) 

and industry standards based on a multiple of the rotor diameters. The Acoustical Analysis 

Report (AAR), Appendix K-1 to the Final EIS, including Table 11c, presents predicted noise 
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exposure levels for a variety of hypothetical scenarios where all operating turbines are at least 

one quarter-mile away and accurately identifies where noise exposure levels would be greatest 

and where adverse noise effects would occur. If all turbines were more distant, these presented 

predicted levels, and thus the potential for predicted adverse effect, would, under the right 

conditions, be less. However, fewer turbines would result in less economic benefit to the Tribe. 

Refer to Common Response TS-1 (Section 2.19).” 

 Tisdale Responses: Dudek’s response is again disingenuous and misrepresentative at 

best. Industry standards are based on economic benefits to developers, not to reduce 

adverse noise /health impacts. See County DEIS comment E-31 

 San Diego County’s Wind Energy Ordinance includes c-weighted restrictions that can 

significantly increase the setback in order to help protect residents. 

 During San Diego County Planning Commission hearings on the Wind Energy Zoning 

Ordinance Amendment POD 10-007, in their staff report (4-13-12) at page 5-8, DPLU 

provided an estimate of typical  setbacks required based on turbine size and the 50dBC 

noise requirement assumption:  

 1 MW- 1,500 ft property line setback 

 1.5 MW-2,300 ft property line setback 

 2. 3 MW-2,400 ft property line setback (almost ½ mile) 

 Reminder: Campo Wind plans to use 4.2MW turbines with only 1,320 ft, or 

less, setbacks from noise sensitive land uses/ homes/ offices/ schools. 

 The Campo Band’s ¼ mile setback and County’s staff report were considered 

long before anyone had a clue that almost 6oo ft tall 4.2 MW turbines would 

be so negligently proposed so close to homes and other occupied structures. 

 The USEPA’s DEIS comments recommends ½ mile setback that is also based on 

outdated information that does not apply to 4.2 MW turbines, but is better 

than the proposed ¼ mile setback. 

RTC-60: E-13 Summary:  

 (excerpt) “The County uses a standard stating that decreases in Water levels in off-site wells 

more than 20 feet are considered significant impacts. Investigation inaccurately concludes 

that Project impacts on off-site wells are within the County’s thresholds and that 

environmental impact would be minimal.”  

 E-13 Response: The Draft EIS, including Appendix F, Groundwater Resources Evaluation for the 

Campo Wind Project, provides sufficient information on existing groundwater conditions and 

projections of off-site well interference. Although the County’s threshold of significance for well 

interference does not apply to the use of water on the Reservation, including for the Project, the 

analysis in the Draft EIS is based on reasonable assumptions to support the RTC-61 conclusions 

that groundwater level declines in off-site wells would not exceed the County’s threshold of 

significance for well interference of 20 feet in fractured rock aquifers. 

o Tisdale Response: RTC41-42: 2.20 Water Resources states that “…site-specific well 

testing was not performed” says it all—Terra-Gen and current complicit tribal leaders 

apparently consider themselves above the law and the laws of nature. 
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o How can they continue to make the unsupported claims they are making without having 

to answer for them? 

o We refer to Snyder Geologic FEIS comments/ 3rd party opinion: (excerpt) “In summary 

of the information presented in this report, it seems clear that when presented with 

valid technical and scientific arguments in our original comment letter dated July 5, 

2019, the project proponent ignored the arguments and provided responses that are 

inadequate, broadly dismissive, and without technical merit. They have relied on data 

that are not site-specific and made liberal assumptions, and have not conducted further 

evaluation of the well field and its pumping effects on nearby residential wells.” 

RTC’s E-26 and E-31: 

 Tisdale Response: denying on and off reservation residents the protections included in San 

Diego County’s Wind Energy Ordinance related to c-weighted noise restrictions is negligent 

and opens Terra-Gen and tribal leaders up to significant liabilities and foreseeable litigation. 

RTC 50  

 Excerpts: The Minnesota Department of Health and Environmental Health Division reported 

the following (2009): The most common complaint in various studies of wind turbine effects on 

people is annoyance or an impact on the quality of life. Sleeplessness and headache are the 

most common health complaints and are highly correlated (but not perfectly correlated) with 

annoyance complaints. Complaints are more likely when turbines are visible or when shadow 

flicker occurs. Most available evidence suggests that reported health effects are related to 

audible low frequency noise. Complaints appear to rise with increasing outside noise levels 

above 35 dBA [A-weighted decibels]. It has been hypothesized that direct activation of the 

vestibular and autonomic nervous system may be response for less common complaints, but 

evidence is scant.  

 A report by the Chief Medical Officer of Health of Ontario, Canada (2010, as cited in Iberdrola 

Renewables 2011), reviewed the potential health impact of wind turbines and summarizes: The 

review concludes that while some people living near wind turbines report symptoms such as 

dizziness, headaches, and sleep disturbance, the scientific evidence available to date does not 

demonstrate a direct causal link between wind turbine noise and adverse health effects. The 

sound level from wind turbines at common residential setbacks is not sufficient to cause hearing 

impairment or other direct health effects, although some people may find it annoying.  

o Tisdale Response: These references are out of date and do not address impacts 

related to 4.2 MW wind turbines introduced within ¼ mille and less to existing 

homes. See our previous response to APPENDIX O References Cited in the EIS 

RTC 72-G.16 response  

 (excerpt-emphasis added):) “In addition, the commenter makes an inaccurate assertion with 

respect to BIA’s role in approving tribal leases in suggesting that “for wind and solar leases, the 

BIA only defers to a tribe’s determination whether the duration of the lease and compensation 
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for the lease are in its best interest not the overall lease generally.” To the contrary, BIA 

regulations state that “[BIA] will defer, to the maximum extent possible, to the Indian 

landowners’ determination that the [wind energy lease] is in their best interest” (25 CFR 

162.566(b)). Refer also to Common Responses ALT-1 and ALT-2 (Section 2.6) regarding 

alternatives analysis.” 

 Tisdale Response: The FEIS response is basically out of sinc with the BIA’s statements 

that they have no role in the allegations by tribal members (AKA Indian Landowners) 

that the lease was approved during an illegal and improperly noticed vote taken on April 

3, 2018. 

 Since then, A petition opposing Campo Wind was signed by 65 voting tribal members 

was handed to Chairman Cuero on January 23rd and a Special Meeting was held on 

February 19th by Chairman H.P. Cuero, where a reported majority of the 70 or so voting 

members (AKA Indian Landowners) showed up oppose the Campo Wind project but 

Chairman Cuero refused to call a vote for the multiple motions and seconds called by 

those voting members. 

 Based on our conversations with tribal members, the current tribal administration is 

apparently out of control and has been for years. 

 The Bureau of Indian Affairs and Department of Interior are in part responsible for 

protecting the people and resources that are being exploited by Terra-Gen with the help 

of the current leadership, without valid or proper consent or endorsement from the 

impacted Campo Band members. 

RTC-74: G.68 response: 

 G-68 RTC: “The Draft EIS adequately describes the new water lines proposed as part of the 

Project. The location of the water lines would be within the disturbance limits provided in the 

Draft EIS and would not drive any additional environmental consequences. Maps are not 

required with significant narrative describing components of the Project. Refer to Common 

Response PD-1 (Section 2.3).” 

o Tisdale Response: Response PD-1 is not very helpful or responsive to the question of 

pipeline location and source of water and neither are either of the following two 

excerpts: 

 FEIS APPENDIX B @ pages B-7 and B-8 includes the following statement: “An 

O&M facility would be located within one of the two temporary central staging 

areas within the Campo Corridor on the Reservation”… “It is anticipated that on-

site groundwater would be used for the Project’s operation, otherwise water 

would be trucked in from Jacumba Community Services District (JCSD) or Padre 

Dam Municipal Water District (PDMWD).” 

 FEIS Construction Water @ page 14 includes the following: (excerpt): “Water 

demand during construction would total approximately 173 acre-feet (AF). 

Water sources during construction would include On- and Off-Reservation 

facilities, such as the production wells on the southern end of the Reservation 

and commercially obtained non-potable water from permitted Off-Reservation 

purveyors such as JCSD and PDMWD.” 
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 What is the answer to the question? Where will the pipeline be located and 

what is the source of the water? 

RTC 130: 3.8 Response to Comment Letter H (Backcountry Against Dumps) 

 H-3 Summary: “The comment states that Developer has divided one large project into three 

smaller projects to make it harder for communities to oppose, and recommends that Campo 

General Council members terminate Campo Wind like they did Shu’luuk Wind and Campo 

Landfill. H-3 Response: The comment is noted. Refer to Common Responses PD-1 and ONE-1 

(Sections 2.3 and 2.4). Regarding the decisions of the Campo General Council, the Council 

approved the Campo Lease. Potential future legislative decisions of the Council are unrelated to 

the adequacy of the environmental analysis in the EIS; therefore, no additional response is 

required or provided.” 

 Tisdale Response: See response to RTC72-G.16 above. 

4.1 Response to Comment Letter I –Ed and Donna Tisdale 

 Our responses our limited due to time constraints. Terra-Gen and Dudek have had teams of 

people working on DEIS responses from July 8, 2019 through early 2020. In turn, we have 30 

days to attempt to respond. 

 Therefore, our responses to Dudek’s frequently unsupported and obfuscated RTC’s are  limited. 

 Our first-hand experience with numerous large scale projects proposed next door and locally, 

leads us to hold no trust in the current Campo Tribal leadership, Dudek, or Terra-Gen. 

 Tisdale Response to RTC I-95 @ RTC-209:  

 Dudek inappropriately limits its response to A-weighted sound power and fails to 

address the low-frequency noise and infrasound generated by all wind turbines, that 

can only increase with the larger 4.2MW turbines proposed for Campo Wind. 

 Dudek fails to include any documentation to support their allegation that using the GE 

2.X-127 turbine data for modeling sound emissions from the proposed project. 

 Tisdale Response to RTC I-104 @ RTC-211:  

 We live here and know how quiet it is. 

 We also know that Dudek screwed up the ‘new baseline outdoor SPL survey of existing 

conditions’ and lost the information for LT-1, the closest surveyed location to our 

property, along with several others. And then used the highest levels instead of the 

lowest ambient levels that benefits Terra-Gen’s Campo Wind over impacted area 

residents. 

 Tisdale Response to RTC I-123 @ RTC-216:  

 It is ironic and disingenuous that the FEIS references include information from the 

Campo Regional Landfill and Invenergy’s Shu’luuk Wind and that the Project plans to 

rely on water from the same Campo Reservation wells that were involved in 

controversial bulk water sales for SDG&E’s ECO Substation, but when we include that 

information  in our personal comments it apparently becomes irrelevant.  

 The Muht-Hei documents disclosed the intentional and fraudulent use of false 

information regarding the location of the source wells as being located at Campo 
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Materials when in fact they were located at the site of the formerly proposed Campo 

Landfill several miles to the south.  

 In addition, we provided fracture maps from the Campo Landfill project showing the 

interconnection of fractures between our property and the well field proposed as the 

main source of water for the Project.  

 Monitoring wells on the reservation may not intercept the same water bearing 

fractures relied upon by tribal and private wells and springs. 

 

 RTC 260-34-91 Response: (excerpts)  

 

 “Developer representatives have met with Ms. Tisdale on multiple occasions, not 

including the public meetings held by BIA on December 6, 2018, and June 19, 2019. 

Developer representatives met with Ms. Tisdale on May 2, 2018, and again on 

September 19, 2018. During the September 19 meeting, the Developer addressed two 

pages of questions provided by Ms. Tisdale in a meeting that lasted nearly 90 minutes at 

the Old Boulevard Fire Station. The comment does not address the adequacy of the EIS. 

Refer to Common Response NSI-1 (Section 2.1).” 

 RTC 260-261: 34-90 Summary (excerpt): “Ms. Tisdale: The commenter hears from 

people On- and Off-Reservation regarding turbine effects (infrasound and low frequency 

noise). 34-90 Response: The EIS evaluates noise impacts in Section 4.10. Refer to 

Common Responses NPROX-1 and LF-1 (Sections 2.23 and 2.24).” 

 RTC -262-34-91 Summary (excerpt): “Ms. Tisdale: The commenter has been unable to 

communicate with the Tribe or Developer regarding health impacts.”  

 RTC-261 34-91 Response (excerpt): “Developer representatives have met with Ms. Tisdale on 

multiple occasions, not including the public meetings held by BIA on December 6, 2018, and 

June 19, 2019. Developer representatives met with Ms. Tisdale on May 2, 2018, and again on 

September 19, 2018. During the September 19 meeting, the Developer addressed two pages of 

questions provided by Ms. Tisdale in a meeting that lasted nearly 90 minutes at the Old 

Boulevard Fire Station. The comment does not address the adequacy of the EIS. Refer to 

Common Response NSI-1 (Section 2.1).” 

 Tisdale Responses: It is simply not true that developer representatives have 
met personally with Donna Tisdale at any time other than the May 2, 2018 and 
Sept 19th meetings .Both meetings were on Terra-Gen’s  separate Torrey Wind 
Met facilities permit and Torrey Wind MUP applications with San Diego 
County—NOT CAMPO WIND. 

 Tisdale and the late Boulevard Planning Group Vice-Chair, Bob Maupin, did meet and 
talk with Ken Wagner (team leader), Craig Pospisil (wind development) and Ashley 
Richmond (permitting) on May 2nd for about 35 minutes. Again, that meeting was 
related to Torrey Wind and not Campo Wind that had not yet been announced/disclosed.  

 The meeting on Sept 19, 2018, with Terra-Gen’s Ken Wagner, Randy Hoyle and 
Craig Pospisi, Donna Tisdale, and two other community members, was limited to 
their Torrey Wind and Boulder Brush Project. At that meeting, they were 
reluctant to admit that they were even involved with the then speculated Campo 
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Wind project that had not yet been announced. There was not much available 
information to discuss with Terra-Gen and they were very tight-lipped. 

 At the first public BIA meeting at the Campo Tribal Hall, Ken Wagner and other 
Terra-Gen reps were there with then Chairman Goff, but when Donna Tisdale 
asked to speak to the about their property, with map in hand, about Project 
impacts to our personal property, they refused.  

 Terra-Gen and Dudek need to be much more specific about which Terra-Gen 
reps met with Donna Tisdale, where that meeting took place, and what it was 
about.  

 The Campo Wind Notice of Intent was not published in the Federal Register 
until November 21, 201852. At no time have any Terra-Gen representatives met 
with Donna Tisdale, or any other off-reservation residents that we are aware of,  to 
discuss Campo Wind and the impacts it represents to the Tisdale’s personal property and 
that of many others. Terra-Gen needs to prove otherwise. 

 Here is one example where Terra-Gen actually listened to the impacted 
community and pulled out over public outcry and their County 
Supervisor weighing in to defend the overburdened area: 

 June 29, 2011: Terra Gen pulls the plug on Pahnamid project  
 By Carin Enovijas, News Editor tehachapinews.com 53(excerpt) 

 “Terra-Gen Power announced last week that it is withdrawing its 

rezoning application for the controversial 7,106-acre Pahnamid Wind 

Energy project in the Tehachapi Mountains. Kern County issued a 

Notice of Preparation for the project on April 6, and opposition to the 

proposed project spread like the wind throughout the mountain 

communities.“After consulting with Supervisor Scrivner, the County 

Planning Department, and relevant agencies, Terra-Gen is withdrawing 

the rezoning application for Pahnamid,” a statement issued June 23 by 

Randy Hoyle, Vice President and head of wind development, from the 

San Diego office of Terra-Gen Power, LLC.” 

RTC at page 1278-79 scoping meeting transcript:  

 For the Record: The final speaker who spoke out against Campo Wind and Chairman Cuero, 

should be identified as Campo Tribal Elder, Dennis Largo, who is the same elder who handed 

Chairman Cuero the anti-Campo Wind petition with 65 signatures from voting members. Many 

people witnessed Mr. Largo’s comments as last speaker at that meeting. The transcript should 

be corrected to identify Mr. Largo as that speaker. 

RTC-5 REFERENCES CITED pages 263-269 
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 https://www.federalregister.gov/documents/2018/11/21/2018-25412/notice-of-intent-to-prepare-an-
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 http://www.tehachapinews.com/news/terra-gen-pulls-the-plug-on-pahnamid-project/article_eb75534e-1d4c-
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https://www.federalregister.gov/documents/2018/11/21/2018-25412/notice-of-intent-to-prepare-an-environmental-impact-statement-for-the-proposed-campo-wind-energy
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 Tisdale responses: the following references all include outdated studies for Invenergy’s 

terminated Shu’luuk Wind project that are 8-10 years old, never got beyond the DEIS stage, 

and had no certified EIS or ROD approval: 

 AECOM. 2010a. 45-Day Summary Report of the Protocol Surveys for Least Bell’s Vireo 

for the Campo Wind Energy Project. August 30, 2010.  

 AECOM. 2010b. 45-Day Summary Report of Protocol-Level Surveys for Southwestern 

Willow Flycatcher for the Campo Wind Energy Project. August 30, 2010.  

 AECOM. 2012. Draft Environmental Impact Statement, Shu’luuk Wind Project. Prepared 

for Campo Band of Mission Indians, Department of the Interior Bureau of Indian Affairs, 

and Invenergy Wind California LLC. December 27, 2012.  

 AECOM. 2012. Biological Technical Report Shu’luuk Wind Project Campo Indian 

Reservation, San Diego, California. Prepared for Campo Band of Mission Indians, 

Department of the Interior Bureau of Indian Affairs, and Invenergy Wind California LLC. 

December 2012. 

 Tisdale responses to AWEA (American Wind Energy Association). 2018. “New Study: 92 Percent 

of Wind Project Neighbors Positive or Neutral toward Turbines.” In Into the Wind: The AWEA 

Blog. Prepared by A. Luke. January 29, 2018. https://www.aweablog.org/new-study-92- percent-

wind-project-neighbors-positive-neutral-toward-turbines/. 

 This so-called study is not as rosy as portrayed. Their data is manipulated and diluted. It 

is just like Hoen/LBNL property value study that falsely claims no impact but saturated 

the sample with houses that were more miles away. 

 Donna Tisdale was personally interviewed for the referenced report but quit 

participating because the survey questions were biased and did not allow for any 

deviance from their questions that were designed and intended to reach their 

predetermined goal to show that people love turbines. 

 The report includes this Disclaimer that is self-explanatory: 

 DISCLAIMER “This document was prepared as an account of work sponsored by the 

United States Government. While this document is believed to contain correct 

information, neither the United States Government nor any agency thereof, nor The 

Regents of the University of California, nor any of their employees, makes any warranty, 

express or implied, or assumes any legal responsibility for the accuracy, completeness, 

or usefulness of any information, apparatus, product, or process disclosed, or 

represents that its use would not infringe privately owned rights. Reference herein to 

any specific commercial product, process, or service by its trade name, trademark, 

manufacturer, or otherwise, does not necessarily constitute or imply its endorsement, 

recommendation, or favoring by the United States Government or any agency thereof, 

or The Regents of the University of California. The views and opinions of authors 

expressed herein do not necessarily state or reflect those of the United States 

Government or any agency thereof, or The Regents of the University of California.” 

 Slide 4 of their powerpoint for their Jan 30, 2017 webinar54 includes the 

following critical information at the bottom of the slide:  “Source: LBNL 

Baseline Public Acceptance Data; Note: Turbines>364 ft & 1.5 MW” 
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 https://eta-publications.lbl.gov/sites/default/files/lbnl_webinar_attitudes_-_jan_30_final_013118.pdf 
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 That means their report is based on turbines that are over 225 ft shorter with 

almost 3 times less energy and noise than the proposed 4.2 MW turbines that 

generate even more low-frequency noise that travels even greater distances.  

 It also shows that turbines keep getting closer and closer to homes. Showing 

average of 1. 2 miles in 2004 and dipping down to .4 miles in 2014. 

 Their report fails to disclose just what size turbines, how many, and just how 

close to those turbines each individual respondent resides. 

 Page 12 of their related webinar powerpoint on their study shows local 

Kumeyaay and Tule Wind turbines as blue dots identified as ‘non-sampled’ 

o It also shows that of the “Responses Collected Near 250 Wind Power Projects 

Across 24 States, From The Full Sample Of 743 Projects, Random sample of 

residences within 5 miles of a modern wind turbine • >= 364 feet tall • >= 1.5 

MW”, only 15 projects were sampled with modeled sound. 

o Slide 27 shows that 62 % of those living within 5 miles responded negative / 

very negative when asked “do you like the way the wind project looks’? 

o Slide 29 shows that 60% of those living within 5 miles responded negative / 

very negative when asked “To what extent do you feel annoyed by the sound 

of the wind project?” 

o Slide 50 appears to show that those living less than ½ mile from turbines were 

omitted! 

o Slide 54 shows that 45% believed that the wind project affected the value of 

their property. 

o The actual 2019 report55 at pdf page 3:  “In particular, the large number of 

turbines being deployed is resulting in many people living near those turbines. 

Through 2015, almost 1.4 million homes were within 8 km of a U.S. wind project 

(Fig. 1)—about 1 million more homes than in 2010. In addition, wind turbines 

were, on average, installed 46 m closer to homes each year between 2004 and 

2014 (Fig. 2) (Hoen et al., 2018).” 

o The 2019 report at pdf page 7: “Most of the sample (94%) cannot hear a wind 

turbine either in their home nor on their property, which is not surprising given a 

mean distance of 4.78 km; only 1% can hear a wind turbine with the windows 

closed. Similarly, only 1% perceive shadow-flicker in their home. As for the wind 

turbines themselves, the mean year of installation was 2010, and the average 

turbine height is 124 m.” 

o 4.78 km = 2.97 miles away from turbines. 

 Tisdale responses: The referenced San Diego County Public Health Position Statement for 

Human Health Effects of Wind Turbines (2-25-19) was challenged by a majority of the San Diego 

County Planning Commissioners at their members at their March 22, 2019, meeting as 

documented in the meeting video posted on the County’s website, starting at around the 44 

minutes mark56.  
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 https://eta-
publications.lbl.gov/sites/default/files/hoen_et_al._2019_attitudes_of_u.s._wind_turbine_neighbors.pdf 
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 https://sdcounty.granicus.com/MediaPlayer.php?view_id=12&clip_id=2671 
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 When asked what the adequate setback requirement was, Dr. Wooten basically said that 

it was whatever the County decided it was. That did not go over too well. The 

Commissioners’ stated concerns prompted Planning Director Wardlaw to present 

multiple options including making changes to the Wind Energy Ordinance, setbacks, and 

more, to better protect residents. Unfortunately for us, the item was not agendized so no 

vote could be taken. 

 At their follow-up April 26th meeting, Terra-Gen and wind industry hacks, including 

Kenneth Mundt and Nancy Radar, were there in force to subdue any potential relief 

recommended for turbine impacted neighbors. However, only 4 members were present 

and only 3 voted to basically accept the HHS statement. With 7 members, they needed a 

majority of 4 so the motion actually failed. 

 Tisdale Response: The referenced Iberdrola 2010 document is outdated and invalid.Tule Wind 

uses 2.3 MW GE turbines, and they have not conducted post-operation noise monitoring or 

mitigated complaints over noise, vibrations, shadow-flicker or cell phone interference - they 

simply deny it: Iberdrola Renewables. 2010. Applicant’s Environmental Document for the Tule 

Wind Project. Draft. September 2010. https://www.dudek.com/ECOSUB/AEDTule_ECOSUB.htm. 

Iberdrola Renewables. 2011 

Appendix E: EIS Figures:  

 Tisdale responses: Figure 2-2 shows wind turbine height of 586' but project description 

lists turbine height of 374 ft (hub height) plus 230 ft rotors and that adds up to 604 ft. 

 Appendix E; Figure 2-4 shows the locations of the 7 turbines on ridge line, the O&M building, 

temporary batch plant and laydown yard immediately west of two of our properties (APN: 658-

040-05-00 and 658-040-06-00). We own another vacant 50 acre parcel about 1 mile east of the 

reservation boundary (APN 658-050-16-00) 

 FEIS Appendix S: Shadow Flicker Study:  FIGURE C3 SCENARIO 3: ANNUAL SHADOW FLICKER 

Expected-Case Scenario Off-Reservations Receptors: Shows our two family homes (671 & 670) 

our barn (677) and our rental next door (678).  

 FIGURE C2-I SCENARIO 2/3: ANNUAL SHADOW FLICKER (attached); Expected-Case Scenario 

Off-Reservations Receptors came from San Diego County's Draft EIR for the Boulder Brush-

Campo Wind Project. It is not included in the federal FEIS but it gives a better view of the 

expected shadow flicker that will exceed 30 minutes per day and greater than 200 hours/year. 

Shadow Flicker can be very stressful. It is like someone turning a light switch off and on 

constantly and it will impact most of our property during our currently beautiful 

sunset/gloaming hours that we so enjoy, both from inside and outside our home. 

APPENDIX L Visual Impact Assessment:  

Alternative 1 Visual Simulations: Key Observation Point 7 Figure 6g KOP  

 Tisdale Responses: The simulation, viewed from approximately 1 mile east of our ruggedly 

beautiful oak filled valley and homes, shows 7 wind turbines right next door, and additional 
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strings to the west, southwest and northwest, but does not adequately show what they will look 

like from adjacent private properties. 

 A more representative KOP should have included views from BIA 10 at the west end of Tierra 

Real Road/ Lane looking west, south, southwest, and northwest in order to better capture the 

actual visual impacts that we and our neighbors will be subjected to. 

 To protect and defend our properties /investments, we hired Visionscapes Imagery, Inc to 

conduct 3rd party simulations of what Terra-Gen’s turbines and other project facilities would 

look like from our front-row perspective. 

 See attached Visionscape Imagery Inc’s third party simulations / report that better portray 

impacts to our personal property, and other private and tribal properties/residences. 

4.4.4 Conclusions  

 (excerpt)While there are no specific requirements under NEPA for evaluating a project’s 

potential GHG emissions, estimated Project-generated GHG emissions are included here for the 

purposes of disclosure. Furthermore, the Project could result in a net reduction in GHG 

emissions of 399,690 MT CO2e per year and 11,990,700 million MT CO2e over the potential 38-

year Project lifetime. 

o Tisdale Response: “Could result in net reduction in GHG emissions…” seems a rather 

vague and unsupported claim. Under what conditions?   

4.13.4 Shadow Flicker 

 (Exerpt)”According to a study by the U.S. Department of Energy’s Lawrence Berkeley National 

Laboratory, as cited by the American Wind Energy Association (2018), 92% of people living 

within 5 miles of a wind farm report positive or neutral experiences with the wind farm. General 

setback requirements are typically sufficient to prevent shadow flicker effects on receptors.” 

o Tisdale Responses: See response to RTC-5 REFERENCES CITED pages 263-269, above. 

What exactly are the ‘general setback requirement’ and from what size wind turbines? 

This is the same vague obfuscation routine repeatedly used by the wind industry and 

their cohorts to make people think that they have conducted real world investigations 

directly related to actual operating wind projects when they have not! 

o Attached is a long list with dozens of various County and Township decisions / 

regulations made between 2010 and January 13, 202057, related to wind turbine 

height, set-backs, noise and other restrictions, gathered by Kirby Mountain 

blogspot,that are much more stringent than Campo Wind, especially the more recent 

decisions. 

o Here is a link to yet another list of various setback regulations compiled by Wind 

powergrab. It is not as up to date as the Kirby Mountain blogspot but it is informative 

and applicable to unsupported claims made in the FEIS.58   
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Thank you for consideration of our comments.                                                                                     

Any errors or omissions are unintentional 

Attachments: 

1. Snyder Geologic: Campo Wind Final Environmental Impact Statement (EIS) with Boulder Brush 
Facilities Final EIS Review and Opinion 3-9-20 

2. dBF Associates, Inc: Campo Wind Project Noise / Acoustical Review 3-10-20  
3. dBF Associates, Inc: Long Term Ambient Sound Level Measurements 7-31-19 
4. dBF Associates, Inc: Wind Turbine Infrasound and Low-Frequency Noise Survey in Boulevard, CA 

12-16-19 
5. Visionscape Imagery: Campo Wind turbine visual simulations from 8 locations:  3-10-20 
6. FIGURE C2-I SCENARIO 2/3: ANNUAL SHADOW FLICKER 
7. Abandoned Home Study: Krogh, C.M., McMurtry, R.Y., Dumbrille, A., Hughes, D. and Gillis, L. 

(2020) 
8. Wind turbine setback and noise regulations since 2010-present; 

http://kirbymtn.blogspot.com/2014/10/wind-turbine-setback-and-noise.html 

 

http://kirbymtn.blogspot.com/2014/10/wind-turbine-setback-and-noise.html


 

Snyder Geologic | 7445 Girard Avenue, Suite 10, La Jolla, California 92037 | 858-412-9848 | scott@snydergeologic.com 

March 9, 2020 
Project No. 0023.004 

Backcountry Against Dumps 
c/o Donna Tisdale 
PO Box 1275 
Boulevard, CA 91905-0375 

Subject: Campo Wind Final Environmental Impact Statement (EIS) with Boulder Brush Facilities 
Final EIS Review and Opinion 

Dear Ms. Tisdale,  

We are pleased to present this report to Backcountry Against Dumps that provides an inde-
pendent, technical review of relevant groundwater portions of the Campo Wind Final EIS, 
prepared by Dudek, for the Campo Wind Project with Boulder Brush Facilities (project). Scott 
Snyder is a California Professional Geologist and Certified Hydrogeologist with 25 years of ex-
perience in hydrogeology, nineteen of which have been in San Diego County. 

In summary of the information presented in this report, it seems clear that when presented with 
valid technical and scientific arguments in our original comment letter dated July 5, 2019, the 
project proponent ignored the arguments and provided responses that are inadequate, broadly 
dismissive, and without technical merit. They have relied on data that are not site-specific and 
made liberal assumptions, and have not conducted further evaluation of the well field and its 
pumping effects on nearby residential wells. 

PURPOSE 
The purpose of this report is to provide comments to the responses provided by Dudek on the 
comments we prepared for the Groundwater Resource Evaluation (GRE) Report, Appendix F of 
the Final EIS. 

DOCUMENTS REVIEWED 
We reviewed the following documents found on the Bureau of Indian Affairs website for Campo 
Wind (www.campowind.com): 

• Final EIS Section 1 – Introduction 

• Final EIS Section 2 – Project Description and Alternatives 
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• Final EIS Section 3.2 – Affected Environment and Areas Not Further Discussed, Water 
Resources 

• Final EIS Section 4.2 – Environmental Consequences, Water Resources 

• Final EIS Appendix B – Project Description Details 

• Final EIS Appendix C – Regulatory Settings 

• Final EIS Appendix D – Environmental Resources Section Tables and Graphs 

• Final EIS Appendix E – EIS Figures 

• Final EIS Appendix F – Groundwater Resource Evaluation (GRE) 

• Final EIS Appendix P – Mitigation Measures 

• Final EIS Appendix T – Responses to Public Comments 

SUMMARY OF ANALYSIS 
Based on our review of the above documents the following is a summary of our findings: 

• The original GRE appears to have been prepared using estimates and assumptions of 
groundwater conditions based on no field work of any kind or actual testing of the on-
reservation production well field. 

• The GRE prepared by Dudek for the Final EIS is unchanged from the version in the Draft 
EIS. The technical comments by the County of San Diego and the technical community 
resulted in no reevaluation of the calculations in the reports or in the assumptions and 
estimates made, and no field work was conducted. 

• The County of San Diego noted that their significance criterion for off-site well drawdown 
was violated based on the calculations by Dudek. 

• Liberal estimates of aquifer parameters and misleading assumptions of actual planned 
withdrawal activities underestimate potential impacts to off-reservation wells. 

• Depth to groundwater in the reservation production wells during the 2013 ECO Substa-
tion project was presented incorrectly, discussing only transducer drawdown data 
(110 feet) that did not present the largest decline in water levels, which were up to 
202 feet based on manual readings. 

• A clear presentation of calculations used to estimate off-reservation well drawdown has 
still not been presented. 
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• Reduction in storage calculations presented in the GRE assume a water use of 0.5 acre 
feet per year (AFY) per residence, a figure that is assumed for the average San Diego 
County residence. The residential properties in this area are far larger than average for 
San Diego County; thus, the assumed consumptive use should be far greater than 
0.5 AFY. Consumptive use should be area-specific, not based on an average that is 
clearly not justified for this area. 

• The only mitigation measure for water resources (PDF-HYD-1) is inadequate as a pro-
tective measure for off-reservation wells. It relies on monitoring on-reservation wells 
only, using a monitoring network that has not been evaluated for adequacy (e.g., moni-
toring well locations, well logs, proximity to production wells, total well depth). Likewise, 
since the details of the production wells are not known (e.g., location of wells, total depth 
of wells, well logs, water bearing fracture intervals), it is impossible to determine if the 
monitoring wells would be adequate to monitor the effects of production well pumping. 
Researching, compiling, and presenting these data would be the first step in evaluating 
whether this measure, combined with off-reservation well monitoring, would be adequate 
to protect the groundwater resources for both on- and off-reservation well users. Actual 
well tests of the reservation well field, with on- and off-reservation monitoring, must also 
be conducted prior to any approval to proceed with the Project. 

• A Supplemental Environmental Impact Statement is necessary to correct the errors and 
omissions in the FEIS. 

RESPONSE TO COMMENTS 
E-13 Response: In Comment E-13, the County of San Diego stated that: 

“While the groundwater impacts analysis notes that drawdown at the nearest 
offsite wells was estimated at up to 31 feet, the investigation concludes that long-
term depletion of groundwater storage is not anticipated and environmental im-
pacts would be minimal. However, based on County Guidelines, a decrease in 
water level of 20 feet or more in offsite wells would be considered a significant 
impact, even if it is only for a year. The investigation inaccurately concludes that 
Project impacts on offsite wells is within the County’s thresholds and that envi-
ronmental impacts would be minimal.” 

In Dudek’s report, they stated that while the County CEQA Guidelines do not apply to this pro-
ject, they would use them to evaluate the potential impact to groundwater resources. Upon a 
detailed analysis of the report, Dudek appears to ignore the County thresholds they claim to 
have applied to the results of their investigation (County comment above) and appear to use 
liberal assumptions in calculating the effects of groundwater pumping to estimate anticipated 
drawdown off the reservation since no well tests were performed for this project. Those calcula-
tions resulted in the appearance of no significant impact by presenting that drawdown in the 
nearest off-site well would be 19 feet (the threshold is 20 feet). Using a more realistic drawdown 
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scenario, we calculated a drawdown of nearly 26 feet in the nearest off-reservation well after 
5 years. 

J-107 Response: The response by Dudek to this comment, that if all 295 users used groundwa-
ter at 22.4 AFY (to which they have a right) they would deplete the aquifer in 6 months, 
highlights the concern for this project. In fact, there are many more wells than 295 in the area as 
many users have more than one well on their property, and many wells were drilled before drill-
ing permits were required. Dudek notes that the average residence in San Diego County uses 
0.5 AFY and that the 22.4 AFY use by residences is not substantiated by actual conditions. In 
fact, the 0.5 AFY for these remote residences that are totally groundwater dependent, some 
with large acreage, is not realistic, and Dudek does not know what the actual usage is by resi-
dences. Dudek’s use of 0.5 AFY is likewise unsubstantiated by actual conditions. In the 
absence of data confirming actual groundwater usage by residences, a more conservative 
groundwater usage figure should be used in the calculations. 

J-111 Response: Dudek acknowledges that the well depths in the production well field are un-
known.  

• This is a basic data point that should be known for any hydrogeologic investigation so 
that potential impacts to wells in the area can be better understood and a well-defined 
monitoring well network can be designed. The greater the well depth, the more likely the 
well is to encounter water-bearing fractures that, if pumped, could impact other nearby 
wells.  

• Secondly, the monitoring well network and pumping well network is not provided in the 
report; therefore, the adequacy of the monitoring plan cannot be evaluated. If proposed 
monitoring wells are not as deep as the production wells, drawdown impacts will not be 
able to be adequately monitored. The information regarding well depths should be re-
searched or measured and the information should be shared for a proper evaluation.  

• Thirdly, due to the heterogeneity of groundwater flow in fractured rock aquifers, impacts 
to off-reservation wells may not be adequately detected through a use of on-reservation 
monitoring wells in a fractured rock groundwater system. Production wells on the reser-
vation may not be connected by fractures to the on-reservation monitoring network (or 
the on-reservation monitoring wells may not be as deep as the production wells) to de-
tect groundwater level declines. At the same time, the production wells may be 
connected by fractures to the off-reservation wells. Therefore, when drawdown occurs at 
the production wells, the drawdown of water levels in the bedrock aquifer may not be de-
tected by the on-reservation monitoring wells even though off-reservation wells may be 
experiencing water level declines. 

• Lastly, off-reservation impacts to wells through on-reservation pumping are not indirect 
impacts, they are direct impacts. They are caused by the pumping of reservation wells 
for the project and occur at the same time and place (the only distinguishing feature re-
garding place is a property boundary). Drawdown of off-reservation wells is directly 
caused by pumping wells on-reservation. 
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J-114 Response: The pumping rate was not previously provided in the Dudek report; however, 
in the response it is presented that the pumping rate was estimated (still not provided) using the 
total groundwater extraction volume amortized over 5 years. This method of developing a pump-
ing rate is extremely deceptive. Essentially, it averages the 173 AF withdrawal in the first year 
over the 5-year construction period. It is irresponsible to calculate groundwater conditions during 
the first year based on an extraction of 34.6 AF when the actual extraction will be five times that 
amount in the first year. A well test should be conducted using the maximum flow rate anticipat-
ed and both on- and off- reservation wells should be monitored. Despite the improper amortizing 
of groundwater extraction over 5 years, after year 1 the nearest off-site well was calculated to 
have a drawdown of 31 feet, which exceeds the significance threshold. After 5 years, the draw-
down would be as high as 19 feet. Considering the actual usage of groundwater in year 1 will be 
five times the rate used in the calculation, and liberal assumptions were made for transmissivity 
and storativity, if proper calculations were made using actual anticipated year 1 pumping rates 
and more conservative values for transmissivity and storativity, the drawdown impacts would be 
much greater. A drawdown of 31 feet is a significant impact and will be far greater than that dur-
ing pumping in year 1. As stated previously, there is no explanation provided as to why Dudek 
assumed a storativity of 0.001 in Table 4-2 when Table 4-1 provides a specific yield of 0.0005 
and the storativities from the Boulevard Border Patrol wells in Table 4-2 are 0.00048 to 0.00074. 
While the 0.001 value falls within averages for San Diego County, it is an order of magnitude 
higher (less conservative) than that provided by the County of San Diego and from wells in the 
area that have been tested. It appears that values are being chosen to provide a specific out-
come rather than being conservative and protective of nearby residential wells. 

J-116 Response: The comment to which Dudek has provided a response was that they had 
presented in their report that “transducer measurements …indicated groundwater level declines 
in the wells of up to 110 feet when pumps were on.” This implies that groundwater levels in the 
wells during pumping did not exceed 110 feet of drawdown. However, this does not present all 
of the data collected for the wells during the pumping period. Their response to our comment 
that manual readings actually showed that water levels declined in the four pumping wells be-
tween 145 and 202 feet, was that they were only referring to the transducer levels. The 
response by Dudek ignores that fact that they presented only the transducer data and did not 
discuss the manual readings, as if somehow the manual readings were insignificant. Simply be-
cause the transducers were not installed to an adequate depth (or lowered when water levels 
dropped below their set depth), is not a reason to ignore the manual readings that showed 
32 to 83% more drawdown than the transducers. The maximum drawdown of the wells during 
pumping is what is important, not the method by which the data were collected. Dudek’s re-
sponse missed the point of the comment and the importance of the manual data readings. 

J-118 Response: In the response, Dudek claimed that they used historical pumping data from 
the 312-acre well field and estimates of aquifer properties from the local fractured rock aquifer to 
evaluate groundwater impacts. This is only partially correct. Nowhere in the Dudek report are 
any of the groundwater pumping data from the reservation used to estimate groundwater im-
pacts to nearby users; those data (and only a part of it) were presented to show that while 
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drawdown occurred during pumping, the wells recovered. This is not a scientific analysis of the 
hydrogeology of the area, it is simply presenting data with no analysis or comparison to what is 
proposed for this project. Secondly, Dudek claims to have used “estimates of aquifer properties” 
to evaluate drawdown impacts. The calculations to which Dudek refers, identified a drawdown of 
31 feet at an off-site well in year 1 of pumping (the significance threshold is 20 feet) and a draw-
down of 19 feet after year 5. To achieve this, they used a calculation in which they simply 
selected a higher storativity than that calculated from actual well tests in the area (and higher 
than the estimate presented in their own Table 4-1 from County of San Diego guidance). The 
calculations also amortized the entire withdrawal of 173 AF groundwater in Project Year 1 over 
the entire 5-year construction period. Without these incorrect and liberal assumptions, the calcu-
lated drawdown at off-site wells would be much greater and would clearly exceed County of San 
Diego significance thresholds. 

DUDEK GROUNDWATER RESOURCES EVALUATION 
The Draft Groundwater Resources Evaluation report prepared by Dudek is unchanged in the 
Final EIS from the May 2019 report prepared for the Draft EIS. No comments received from the 
local community, scientific community, nor the County of San Diego Groundwater Geologist re-
sulted in any further evaluation of the groundwater conditions and conclusions drawn in the 
report. Based on our review of their responses to our comments, significant data gaps still re-
main, some of which require field testing of the production wells with monitoring of both on- and 
off-reservation wells. 

MITIGATION MEASURE PDF-HYD-1  
Mitigation measure (MM) PDF-HYD-1 is the only mitigation measure proposed to protect the 
groundwater resources and it is limited to protecting the resources for the reservation only. It 
provides no protections for the off-site residential communities that rely on groundwater as their 
sole source of water, and is insufficient. The MM states that a “groundwater level drawdown 
threshold should be established to ensure that declines in groundwater levels in On-Reservation 
wells remain at less than 20 feet resultant from On-Reservation pumping for Project construc-
tion.” However, there has been no testing of the wells on the reservation to develop aquifer 
parameters to establish such a threshold, nor will monitoring of on-reservation wells guarantee 
that off-reservation wells will be protected in a fractured rock groundwater system. 

This mitigation measure is totally inadequate given the heterogeneity of groundwater flow in 
fractured well systems and provides for no off-reservation monitoring of any wells used by local 
residents. Groundwater flow in hard rock is limited to fractures in the bedrock in groundwater 
systems such as the project area. The fracture flow results in wells being connected hydraulical-
ly that may be located thousands of feet apart and across topographic divides, wells that in 
alluvial aquifers would not otherwise be connected. The on-reservation wells that may be moni-
tored may not be hydraulically connected to production wells through a fracture network while 
off-reservation wells may be connected by fracture systems to the production well. There is no 
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method to predict which wells will not be affected by groundwater pumping in a fractured system 
without conducting one or more well tests to simulate actual project conditions. 

At a minimum, this MM needs a defined drawdown level at which pumping ceases that must be 
verified through aquifer testing and monitoring of nearby, off-reservation wells. In addition, the 
MM must include monitoring of off-reservation wells. Because no field testing was conducted to 
determine the effect of groundwater pumping and no off-reservation monitoring is proposed, 
monitoring of on-reservation wells will not adequately protect off-reservation wells during pump-
ing of production wells on the reservation. It is also our understanding that some tribal 
residences may rely on spring water, which is even more vulnerable to groundwater withdrawals 
than wells. Without proper protections in place, these users could also face the loss of use of 
their groundwater resource. 

The following section provides more detail with respect to data gaps that still need to be ad-
dressed. 

SIGNIFICANT DATA GAPS NOT OR INADEQUATELY ADDRESSED IN RESPONSES 
There are still several significant data gaps that should be addressed, or re-analysis of data that 
should occur, to better analyze the impact on groundwater supplies from the proposed project. 

• The identification and location of wells is not provided on any map anywhere in the EIS 
document, nor are the well details provided (e.g., total depth, geologic conditions, yield). 
There is no information regarding the safe pumping capacity for any of the wells that 
would be used for water production. Constant rate pumping tests with a minimum 
72-hour duration should be conducted on any of the water supply wells that are pro-
posed to supply water to the project. These tests will determine the safe yield for each 
well and will allow monitoring of water levels in nearby residential wells for potential im-
pacts.  

• The soil moisture balance calculations (Section 4.1.1) and groundwater in storage (Sec-
tion 4.1.2 and a San Diego County significant impact criterion) should be recalculated 
using average rainfall data rather than rainfall data from the one weather station that is 
the furthest of all five stations from the well field and is 1,000 feet lower in elevation. The 
rainfall amount should be calculated either by averaging all five stations (14.9 inches), or 
by omitting the highest and lowest rainfall amount stations and averaging the three re-
maining rainfall stations (15.6 inches). 

Groundwater in storage calculations (related to the 50% reduction in storage analysis sig-
nificance criterion) should be reanalyzed using the maximum permitted groundwater use 
per residence/private well of 22.4 AFY or a more conservative usage rate than 0.5 AFY. 

• The second of the two significant impact tests, according to County of San Diego Guide-
lines, is that residual drawdown in off-site wells after 5 years must not exceed 20 feet. 
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The nearest well to the well field is reported to be 4,500 feet. Therefore, the drawdown in 
this well was estimated in order to evaluate the County criterion.  

The discharge rate (Q) is still not presented in the Dudek report or in the responses to 
comments. However, Dudek claims that the 173 AFY to be pumped in year 1 was amor-
tized over the 5-year construction period. This grossly underestimates the pumping rate 
in year 1 and therefore the calculations also grossly underestimate the projected draw-
down in nearby, off-reservations wells. 

For the Tierra Del Sol (TDS) well scenario in Table 4-2 of the Dudek GRE, an estimate 
of Storativity (S) was presented as 0.001 since S could not be calculated for the TDS 
project, which resulted in a residual drawdown of 19 feet after 5 years, one foot below 
the criterion of 20 feet. The arbitrary nature of the storativity value selection must be re-
evaluated. Given that the transmissivity for the TDS well was 75 percent lower than the 
transmissivities for the Border Patrol wells, it seems appropriate to select a storativity 
value that is also proportionately lower than the Border Patrol wells (i.e., 0.00012 to 
0.00019). However, we calculated the 5-year drawdown under the TDS well scenario at 
the nearest off-site well using the two storativity values from the Border Patrol wells 
(0.00074 and 0.00048) and the resulting drawdown values were 21.89 and 26.25 feet, 
respectively. Using the storage value used by Dudek in their own calculation of ground-
water in storage in the basin (0.0005), the drawdown after 5 years at the nearest off-site 
well under the TDS well scenario is 25.84 feet, which violates the County’s significance 
guideline of 20 feet. 

No discussion was presented as to the comparability of the well tests conducted at TDS, 
or Border Patrol wells 2 and 3 to the wells at the southern well field on the reservation. 
No details regarding well depths, well diameters, geologic conditions, or pumping rates 
for the three off-site well tests versus the on-site well production during the SDG&E ECO 
Substation project were given. Therefore, it is impossible to know if the calculations pro-
vided in Section 4.2 accurately reflect the conditions that would result from actual 
pumping tests of the production wells at the southern well field. 

• The effects of pumping on the basin and on water levels in nearby residential wells use 
estimates of aquifer parameters from unacceptable proxies to actual groundwater pump-
ing tests. It is our opinion that the standard of care is not being met by using estimates of 
storativity and using transmissivities from other wells in other locations many miles from 
the project site to evaluate if there will be unacceptable off-site impacts. When these es-
timates were used, the result was within 5% of the acceptable limit. This is an 
unacceptable margin for error given the broad assumptions that are being made. Our re-
calculations indicated the 20-foot drawdown limit would be exceeded. 

• No groundwater protections were proposed as part of this project because the GRE 
stated there would be no groundwater impact. Given the data provided and assumptions 
made in this report, it is premature to make such a statement. Until actual groundwater 
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investigations can be undertaken and more conservative assumptions can be made with 
regard to groundwater in storage and off-site impacts, it should be assumed that the pro-
ject will have negative, unacceptable, and avoidable impacts. Along with the 
investigation and re-analysis of data, groundwater protections including well extraction 
rate caps and intensive off-site well monitoring should be included in any approval for 
the project, if it were to move forward. These protections would be necessary to ensure 
that nearby private well owners would continue to have sufficient groundwater resources 
to meet their consumptive needs, as the aquifer is their only resource for a water supply. 

These changes and additional analyses will provide substantially more protection for the 
groundwater-dependent communities in the area of the project. Some of the changes and rea-
nalysis will also further clarify the use of groundwater during the project. 

 

Respectfully submitted, 
SNYDER GEOLOGIC, INC. 

 

Scott Snyder PG 7356, CHG 748, QSD/P 445 
Principal Hydrogeologist 

 



 

March 10, 2020  
 

Donna Tisdale  
Backcountry Against Dumps, Inc.  
P.O. Box 1275  
Boulevard, CA 91905  
 

Re: Campo Wind Project  
Noise / Acoustical Review  
 

Ms. Tisdale:  

dBF Associates, Inc. was retained by Backcountry Against Dumps, Inc. to review 
the following documents:  

 Final Environmental Impact Statement for the Campo Wind Project with 
Boulder Brush Facilities. Dudek. January 2020.  

 Draft Acoustical Analysis Report for the Campo Wind Project with Boulder 
Brush Facilities. Dudek. May 2019.  

 Campo Wind Project with Boulder Brush Facilities  EIS Noise Response 
to Comments Addendum Memo. 17 October 2019.  

In its current form, the Acoustical Analysis Report and Final Environmental Impact 
Statement underpredict project noise levels at NSLUs and underreport the severity 
and extent of project noise impacts.  

Our comments are presented below.  

1. In 1-95 Response, Dudek defends using incorrect data and cites another 
sound level specification but does not provide the requested data or the data 
for the other source. Dudek implies that the data is privileged; however, an 
analysis based on information not publicly available is inherently flawed. 
This response is unsatisfactory.   

2. In 1-96 Response, Dudek states that San Diego County Ordinance 10262 
merely indicates that the applicable County threshold per 36.404 would be 

reduced by 5 dB if this effect exists while a large wind turbine is operating. 
However, for informational purposes, evaluating the manufacture
power data for GE 2.X-127 operation at hub-height wind speed of 10 m/s at 



 

1/3-OBCF detail indicates that conditions for pure tone as defined by the 
County do not occur.  

Ordinance 10262 ordains, in Section 14, that Section 6952(f)(3) of the 
Zoning Code is amended to consider pure tone in establishing noise limits.  

Dudek cites the 1/3-OBCF (one-third octave band center frequency) detail 
as evidence that no pure tones exist; however, this information was not 
provided for review. This response is incorrect and unsatisfactory.  

3. In 1-97 Response, Dudek does not dispute that the Piccolo ANSI Type 2 
sound level meters were inappropriate for ambient sound level 
measurements in the Project area. By virtue of conducting a new baseline 
outdoor SPL survey of existing conditions with ANSI Type 1 sound level 
meters, it is implied that Dudek understands that they were inappropriate. 
However, due to certain circumstances, Dudek continued to use the previous 
data as the basis of the analysis in some locations. This response is 
unsatisfactory.  

4. In 1-98 Response factory-provided 35- × 25-
millimeter windscreen for the 1/2-inch microphone was appropriate for 
the measurements.  No evidence was given to support this statement.  
Note that these physical measurements refer to the overall dimensions 
(approximately 0.98 inches in width × 1.37 inches in height); this 
corresponds to a windscreen material thickness of approximately ¼ inch 
around the surface of the microphone. In common practice, acoustical 
measurements in standard wind conditions utilize 3-inch diameter 
windscreens, which provide over 1 inch of material thickness. In high-wind 
environments, 7-inch diameter windscreens are often used.  

new baseline outdoor ambient sound level survey 
included Larson-Davis environmental shrouds  (i.e., 12-inch-long, 4-inch-
diameter windscreens with bird-spikes)
understood the previous windscreens were inadequate. This response is 
incomplete and unsatisfactory.  

5. In 1-

further in this comment letter, these locations were in fact not representative 
of noise-sensitive areas near the proposed Project. This response is 
unsatisfactory.  

6. In 1-100 Response differences in the CadnaA-to-Excel 

response is unsatisfactory, as it does not address any of the concerns raised 



 

in the comment: that Project noise levels that are higher than predicted by 
3 dB would result in impacts during several more conditions than reported 
in the AAR and that the AAR should use multiple CadnaA models rather 
than spreadsheets, or the AAR should provide the spreadsheets as an 
appendix.  

7. In 1-101 Response, Dudek states that he average variance between 
integral hub height wind speeds (e.g., 4 m/s to 5 m/s) for one-third octave 
bands differs from the overall dBA variance by less than 1 dB. On this 
basis, Dudek believes its presentation of wind turbine operational noise 
levels at different integral hub-height wind speeds is accurate.  

This response acknowledges that Dudek is in possession of one-third octave 
band data for various integral hub height wind speeds. The level of 
additional effort to use the accurate data, relative to the scope of this 
Project, is insignificant. This response is unsatisfactory.  

8. In 1-102 Response correlate an 
indicated impact prediction
presented with a report, in unambiguous terms, of how often impacts would 
occur. This response is unsatisfactory.  

9. In 1- -
 

Locations of most or all on-reservation residences and any other NSLU 
should be readily available from tribal documentation. Alternatively, most 
on-reservation structures are clearly identifiable on publicly available aerial 
photography maps. In addition, the representative locations used to evaluate 
impacts do not indicate or approximate the number of represented NSLUs. 
The AAR should identify the quantity and locations of On-Reservation 
NSLUs. Omission of this information potentially under-represents the 
extent of potential impacts. This response is unsatisfactory.  

10. In 1-
handling that may have occurred near the start and/or end of a measurement 
period would have been very brief, and thus would make a very small 
(perhaps negligible) acoustic contribution to the presented hourly metrics 
from which averaging or log-averaging techniques were used to calculate 

 

Several of the measurements included starting and ending periods that 
reported markedly higher sound levels than the adjacent periods. These 
periods should not have been included in the calculations, as they 
incorrectly overstate the ambient noise levels by a not-negligible amount, 



 

which in turn underreports Project noise impacts. This response is incorrect 
and unsatisfactory.  

11. In 1-108 Response, 1-109 Response, 1-

and/or data-reporting tolerances associated with the SoftdB Piccolo sound 
level met
selection was inappropriate.  

12. In 1-114 Response
address the measurement location issue. Placing a sound level meter very 
close to a major thoroughfare overstates the ambient noise environment 
experienced by dozens of residences in the area. This, in turn, 
underestimates Project noise impacts.  

13. The EIS Noise Response to Comments Addendum Memo (Memo) contains 
extensive updates, corrections, and clarifications to information presented in 
the Acoustical Analysis Report (AAR). These should have been 
incorporated into a subsequent AAR. The May 2019 AAR supporting the 
Draft Environmental Statement (DEIS) has not been updated for the Final 
Environmental Statement (FEIS).  

14. GPS coordinates of ambient noise level measurements were included in the 
Memo; however, site photographs were not included.  

At several locations, the microphone positions were not representative of 
ambient noise levels near NSLUs.  

a. At LT-1, the meter was placed approximately 50 feet from BIA Route 
10, one of the two primary on-reservation roadways used by residents 
and border patrol agents. Homes in this area are generally over 500 feet 
from roadways.  

b. At LT-2, the meter was placed less than 25 feet from a long driveway 
road, and approximately 130 feet from a rail line.  

c. At LT-3, the meter was placed less than 10 feet from BIA Route 15, one 
of the two primary on-reservation roadways used by residents and 
border patrol agents. Homes in this area are over 200 feet from 
roadways, and often over 500 feet away.  

d. At LT-6, the meter was placed less than 15 feet from Miller Valley 
Road, the sole access road for at least nine homes. Homes in this area 
are generally over 250 feet from roadways.  

e. At LT-7, the meter was placed approximately 55 feet from the 
centerline of Old Highway 80, a 55-mph major thoroughfare in the area. 



 

There are several NSLUs in the area at a similar distance from this 
roadway, but many more are much further.  

f. At LT-8, the meter was placed less than 15 feet from Tusil Road (BIA 
Route 12). Homes in this area are generally more than 100 feet from 
roadways.  

g. At LT-11, the meter was placed approximately 55 feet from BIA 
Route 10 (Church Road), one of the two primary on-reservation 
roadways used by residents and border patrol agents. Homes in this area 
are generally over 250 feet from roadways, and often over 500 feet 
away.  

h. At LT-12, the meter was placed approximately 25 feet from Manzanita 
Road. Homes in this area are generally over 500 feet from roadways.  

i. At LT-13, the meter was placed less than 5 feet from Tierra Del Sol 
Road, a roadway utilized by several residents and border patrol agents. 
Homes in this area are generally over 100 feet from roadways.  

These microphone placements overstate the ambient noise environment and 
consequently underreport project noise impacts. These measurements 
should be repeated at locations acoustically equivalent to NSLUs, and 
sufficiently removed from known transportation noise sources.  

15. Some measurement positions are not appropriate for use as impact 
evaluation locations.  

a. There is at least one home near LT-3 that is markedly closer to the 
proposed turbines than the measurement position.  

b. There are at least six homes or other structures near LT-4 that are 
markedly closer to the proposed turbines than the measurement 
position.  

c. There are at least four homes near LT-6 that are markedly closer to the 
proposed turbines than the measurement position.  

d. There are dozens of homes near LT-7 that are markedly closer to the 
proposed turbines than the measurement position. In particular, there are 
approximately six homes north of Hi Pass Road, on off-reservation 
land, that are poorly represented by LT-7. Further, there is a large 
congregation of NSLUs in the Live Oak Springs area; this is not 
properly evaluated.  

e. There are at least two homes near LT-8 that are markedly closer to the 
proposed turbines than the measurement position.  

f. There are at least eleven homes near LT-11 that are markedly closer to 
the proposed turbines than the measurement position.  



 

The AAR should evaluate the project noise levels at the closest potential 
NSLU(s).  

This concludes our review. Should you have any questions regarding the 
information provided, please contact me at (619) 609-0712 102.  

 

  
Steven Fiedler, INCE 
Principal 
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July 31, 2019  
 

Backcountry Against Dumps, Inc. 
℅ Donna Tisdale 
P.O. Box 1275 
Boulevard, CA 91905  
 

Re: Long-Term Ambient Sound Level Measurements  
Boulevard, Campo, & Pine Valley, California 
 

Ms. Tisdale:  

At your request, dBF Associates, Inc. conducted long-term ambient sound level 
measurements at several locations in the Boulevard / Campo / Pine Valley area of 
unincorporated San Diego County, California.  

The following presents the measurement results.  

Noise Background  

Sound is a physical phenomenon consisting of minute vibrations that travel through a 
medium, such as air, and are sensed by the human ear. Sound is generally characterized 
by several variables, including frequency and intensity. Frequency describes the sound’s 
pitch and is measured in cycles per second, or hertz (Hz), whereas intensity describes the 
sound’s loudness and is measured in decibels (dB). Decibels are measured using a 
logarithmic scale. A sound level of 0 dB is approximately the threshold of human 
hearing. Normal speech has a sound level of approximately 60 dB. Sound levels above 
about 120 dB begin to be felt inside the human ear as discomfort and eventually as pain 
at still higher levels. The minimum change in the sound level of individual events that an 
average human ear can detect is about 3 dB. The average person perceives a change in 
sound level of about 10 dB as a doubling (or halving) of the sound’s loudness; this 
relation holds true for sounds of any loudness. 

Because of the logarithmic nature of the decibel unit, sound levels cannot be added or 
subtracted directly and are somewhat cumbersome to handle mathematically. A simple 
rule is useful, however, in dealing with sound levels. If a sound’s intensity is doubled, the 
sound level increases by 3 dB, regardless of the initial sound level. Thus, for example, 60 
dB + 60 dB = 63 dB, and 80 dB + 80 dB = 83 dB.  
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The normal human ear can detect sounds that range in frequency from about 20 Hz to 
20,000 Hz. However, all sounds in this wide range of frequencies are not heard equally 
well by the human ear, which is most sensitive to frequencies in the range of 1,000 Hz to 
4,000 Hz. This frequency dependence can be taken into account by applying a correction 
to each frequency range to approximate the human ear’s sensitivity within each range. 
This is called A-weighting and is commonly used in measurements of community 
environmental noise. The A-weighted sound pressure level (abbreviated as dBA) is the 
sound level with the “A-weighting” frequency correction. In practice, the level of a noise 
source is conveniently measured using a sound level meter that includes a filter 
corresponding to the dBA curve.  

Because community noise fluctuates over time, a single measure called the Equivalent 
Sound Level (Leq) is often used to describe the time-varying character of community 
noise. The Leq is the energy-averaged A-weighted sound level during a measured time 
interval, and is equal to the level of a continuous steady sound containing the same total 
acoustical energy over the averaging time period as the actual time-varying sound. 
Additionally, it is often desirable to know the acoustic range of the noise source being 
measured. This is accomplished through the Lmax and Lmin indicators, which represent 
the root-mean-square maximum and minimum noise levels obtained during the 
measurement interval. The Lmin value obtained for a particular monitoring location is 
often called the “acoustic floor” for that location. 

To describe the time-varying character of environmental noise, the statistical noise 
descriptors L10, L50, and L90 are commonly used. They are the noise levels equaled or 
exceeded during 10, 50, and 90 percent of a stated time, respectively. Sound levels 
associated with L10 typically describe transient or short-term events, whereas levels 
associated with L90 describe the steady-state (or most prevalent) noise conditions.  

A metric known as the Day-Night Average Sound Level (Ldn) is an adjusted average  
A-weighted sound level for a 24-hour day. It is calculated by adding a 10-dB adjustment 
to sound levels during nighttime hours (10:00 p.m. to 7:00 a.m.). This adjustment 
compensates for the increased sensitivity to noise during the typically quieter nighttime 
hours.  

Ambient Sound Level Measurements  

The ambient sound level environment was quantified based on long-term (72 or more 
consecutive hours) sound level measurements at six locations between July 16-19 and 
July 19-23, 2019. The locations are shown on Figure 2. The weather conditions ranged 
from 55-102°F, 12-82% relative humidity, and 0-16 mph wind speeds [Weather 
Underground 2019].  
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The measurements were conducted using Larson-Davis Model 812 or 820 American 
National Standards Institute (ANSI) Type 1 Sound Level Meters (SLMs). Each SLM was 
field-calibrated before and after the measurements with a Brüel & Kjær 4230 or Larson-
Davis CAL 200 acoustic calibrator. The microphone of each SLM was placed 
approximately five feet above ground level and fitted with a 7-inch windscreen. 
Measurement positions were selected to minimize sound from human activities and wind 
through vegetation. All measurements were conducted at least 10 feet from vertical 
reflecting surfaces.  

The locations and results of the measurements are presented in Table 1 below. The 
measurements are compared to the nearest sound levels reported in the Draft Acoustical 
Analysis Report for the Campo Wind Project with Boulder Brush Facilities [Dudek 
2019].  

Table 1. Ambient Sound Level Measurements 

Location / Date dBFA Dudek Difference 
(dBFA - Dudek) 

Tisdale Residence 
32.620430, -116.350197 
7/16/2019 – 7/19/2019 

39 dBA Ldn 
LT1 

51 dBA Ldn – 12 dBA  

26 dBA average L90 35 dBA average L90 – 11 dBA 

Morrison Residence  
32.709839, -116.295612 
7/16/2019 – 7/19/2019 

45 dBA Ldn 
LT10 

56 dBA Ldn – 11 dBA 

34 dBA average L90 48 dBA average L90 – 14 dBA 

DeGroot Residence  
32.689269, -116.324503 
7/16/2019 – 7/19/2019 

44 dBA Ldn 
LT7 

67 dBA Ldn – 23 dBA 

36 dBA average L90 39 dBA average L90 – 3 dBA 

LaChappa Residence  
32.639511, -116.377481 
7/19/2019 – 7/23/2019 

53 dBA Ldn 
LT3 

53 dBA Ldn 0 dBA 

39 dBA average L90 37 dBA average L90 + 2 dBA 

Parrish Residence  
32.701340, -116.391991 
7/19/2019 – 7/23/2019 

39 dBA Ldn 
LT6 

45 dBA Ldn – 6 dBA 

26 dBA average L90 35 dBA average L90 – 9 dBA 

Consolin Residence  
32.600070, -116.383701 
7/19/2019 – 7/23/2019 

38 dBA Ldn 
LT13 

50 dBA Ldn – 12 dBA 

27 dBA average L90 37 dBA average L90 – 10 dBA 
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The measurements were configured to align with the hourly periods of the day. The 
partial-hour periods at the beginning and end of the measurements were omitted from the 
calculations. The following adjustments were made to the measured sound level data:  

Tisdale Residence:  

7/16, 22:00 – 23:00 – The hourly Leq was artificially high due to a short-term event.  
This anomalous sound level was removed from the Ldn calculation.  

7/17, 23:00 – 00:00 – The hourly Leq was artificially high due to a short-term event.  
This anomalous sound level was removed from the Ldn calculation.  

7/18, 06:00 – 07:00 – The hourly Leq was artificially high due to a short-term event.  
This anomalous sound level was removed from the Ldn calculation.  

7/18, 07:00 – 08:00 – The hourly Leq was artificially high due to a short-term event.  
This anomalous sound level was removed from the Ldn calculation.  

Morrison Residence:  

7/16, 22:00 – 23:00 – The hourly Leq was artificially high due to a short-term event.  
This anomalous sound level was removed from the Ldn calculation.  

7/17, 23:00 – 00:00 – The hourly Leq was artificially high due to a short-term event.  
This anomalous sound level was removed from the Ldn calculation.  

DeGroot Residence:  

7/16, 22:00 – 23:00 – The hourly Leq was artificially high due to a short-term event.  
This anomalous sound level was removed from the Ldn calculation.  

7/17, 23:00 – 00:00 – The hourly Leq was artificially high due to a short-term event.  
This anomalous sound level was removed from the Ldn calculation.  

Consolin Residence:  

7/20, 22:00 – 23:00 – The hourly Leq was artificially high due to a short-term event.  
This anomalous sound level was removed from the Ldn calculation.  

7/21, 16:00 – 17:00 – The hourly Leq was artificially high due to a short-term event.  
This anomalous sound level was removed from the Ldn calculation.  

7/23, 05:00 – 06:00 – The hourly Leq was artificially high due to a short-term event.  
This anomalous sound level was removed from the Ldn calculation.  

7/23, 07:00 – 08:00 – The hourly Leq was artificially high due to a short-term event.  
This anomalous sound level was removed from the Ldn calculation.  
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Conclusions 

At five locations, the measured Ldn ambient sound levels were 6-23 dBA lower than 
those presented in the Dudek report. At four locations, the measured average L90 sound 
levels were 9-14 dBA lower than those presented in the Dudek report.  

Please refer to the dBF Associates Noise / Acoustical Review of the Campo Wind 
Project, dated July 8, 2019, for further information.  

Please contact me at 619-609-0712 ×102 if you have any questions.  

Sincerely,  

dBF ASSOCIATES, INC.  

 

  
Steven Fiedler, INCE 
 

Attachments 

Figure 1. Vicinity Map 
Figure 2. Ambient Sound Level Measurement Locations 
Ambient Sound Level Measurement Data 
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Tisdale Start End Time (s) Duration (s) Leq (dB) SEL (dB) Lmin (dB) Lmax (dB) Peak (dB) UWPeak (dB) L1.00 (dB) L10.00 (dB) L50.00 (dB) L90.00 (dB)
7/16/19 12:00 0 408 50.0 76.1 24.7 69.6 88.5 97.2 62.5 53.0 35.8 26.5
7/16/19 12:00 13:00 409 3600 46.3 81.9 23.7 57.8 75.5 101.2 56.5 52.7 34.1 26.7
7/16/19 13:00 14:00 4009 3600 43.2 78.8 23.6 57.7 75.2 101.2 55.9 46.9 32.2 26.7
7/16/19 14:00 15:00 7609 3600 40.1 75.7 24.8 55.6 72.5 106.1 52.9 41.3 32.1 27.5
7/16/19 15:00 16:00 11209 3600 40.2 75.7 25.2 63.0 78.1 109.2 53.8 38.6 31.5 27.9
7/16/19 16:00 17:00 14809 3600 34.3 69.9 25.1 53.7 73.4 101.2 43.1 37.0 31.4 27.6
7/16/19 17:00 18:00 18409 3600 43.3 78.9 25.9 66.4 80.9 101.2 58.9 38.4 32.2 28.5
7/16/19 18:00 19:00 22009 3600 34.2 69.8 23.5 56.4 80.2 95.2 45.5 36.4 29.5 25.9
7/16/19 19:00 20:00 25609 3600 31.4 67.0 21.3 50.9 69.5 91.1 42.7 32.8 25.1 22.4
7/16/19 20:00 21:00 29209 3600 25.4 61.0 20.9 44.4 73.0 35.6 35.5 26.9 22.5 21.3
7/16/19 21:00 22:00 32809 3600 34.1 69.7 20.7 52.2 66.1 35.6 47.3 36.6 24.7 21.6
7/16/19 22:00 23:00 36409 3600 44.5 80.0 21.0 65.7 79.9 94.0 58.4 38.8 24.1 21.5
7/16/19 23:00 0:00 40009 3600 33.3 68.9 21.1 51.9 65.6 35.6 46.8 35.8 23.7 21.7
7/17/19 0:00 1:00 43609 3600 25.1 60.7 20.9 41.8 64.3 35.6 34.6 27.4 22.6 21.3
7/17/19 1:00 2:00 47209 3600 22.2 57.8 20.6 34.6 60.8 35.6 27.9 23.8 21.6 20.6
7/17/19 2:00 3:00 50809 3600 31.2 66.8 20.6 51.2 69.7 35.6 46.3 26.7 21.9 20.6
7/17/19 3:00 4:00 54409 3600 22.8 58.3 20.6 40.7 68.5 35.6 30.1 23.5 21.6 20.6
7/17/19 4:00 5:00 58009 3600 22.6 58.1 20.9 36.5 63.5 35.6 28.2 23.0 21.7 21.1
7/17/19 5:00 6:00 61609 3600 23.4 59.0 21.0 33.5 56.7 35.6 30.9 24.8 22.4 21.3
7/17/19 6:00 7:00 65209 3600 27.9 63.5 20.9 43.8 70.0 35.6 37.4 31.2 24.0 21.4
7/17/19 7:00 8:00 68809 3600 31.3 66.9 22.6 52.7 70.2 35.6 41.0 35.0 26.6 23.6
7/17/19 8:00 9:00 72409 3600 38.8 74.3 24.1 59.2 75.4 89.2 52.0 38.2 28.5 26.0
7/17/19 9:00 10:00 76009 3600 35.7 71.2 25.3 53.5 72.1 91.1 50.2 33.0 27.8 26.4
7/17/19 10:00 11:00 79609 3600 44.8 80.4 25.1 64.4 80.3 98.0 58.0 46.1 28.6 26.3
7/17/19 11:00 12:00 83209 3600 43.7 79.3 24.8 57.8 75.6 94.0 55.4 47.3 30.1 26.7
7/17/19 12:00 13:00 86809 3600 43.9 79.5 24.7 63.7 94.4 98.0 55.6 48.3 31.3 26.4
7/17/19 13:00 14:00 90409 3600 45.4 81.0 23.8 64.2 93.8 98.7 56.7 47.4 29.6 26.0
7/17/19 14:00 15:00 94009 3600 37.0 72.6 23.8 53.5 72.9 98.7 51.3 37.7 30.2 26.1
7/17/19 15:00 16:00 97609 3600 33.1 68.7 23.3 49.0 67.4 105.4 42.9 35.7 29.6 25.8
7/17/19 16:00 17:00 101209 3600 31.0 66.5 24.8 44.0 67.8 98.7 39.9 33.6 28.7 26.5
7/17/19 17:00 18:00 104809 3600 34.2 69.8 25.7 45.8 71.4 102.7 42.2 37.9 31.7 28.0
7/17/19 18:00 19:00 108409 3600 32.6 68.2 24.3 54.1 75.5 97.2 41.2 35.0 29.3 26.0
7/17/19 19:00 20:00 112009 3600 31.2 66.8 21.6 51.3 70.0 96.3 42.7 34.5 25.4 22.7
7/17/19 20:00 21:00 115609 3600 36.6 72.1 21.0 61.0 88.5 89.2 51.6 27.7 22.9 21.5
7/17/19 21:00 22:00 119209 3600 27.5 63.0 21.1 42.6 65.3 35.6 38.4 30.2 21.9 21.2
7/17/19 22:00 23:00 122809 3600 28.7 64.2 21.1 42.5 59.9 35.6 40.2 31.1 22.6 21.4
7/17/19 23:00 0:00 126409 3600 51.3 86.9 20.9 78.2 92.3 98.7 55.3 32.6 24.2 22.1
7/18/19 0:00 1:00 130009 3600 23.6 59.1 20.5 38.0 59.9 35.6 33.0 24.9 21.9 20.6



7/18/19 1:00 2:00 133609 3600 26.8 62.4 20.5 42.6 64.5 35.6 40.4 25.7 21.5 20.5
7/18/19 2:00 3:00 137209 3600 26.4 62.0 20.5 45.0 72.4 35.6 40.4 24.6 21.7 20.6
7/18/19 3:00 4:00 140809 3600 29.6 65.2 20.8 51.6 64.5 35.6 44.0 25.1 22.7 21.4
7/18/19 4:00 5:00 144409 3600 23.3 58.9 21.0 41.0 61.6 35.6 30.8 24.1 22.2 21.2
7/18/19 5:00 6:00 148009 3600 24.9 60.5 21.8 39.0 53.6 35.6 32.0 26.9 23.7 22.4
7/18/19 6:00 7:00 151609 3600 48.0 83.6 22.5 76.4 92.0 94.0 59.5 41.1 28.4 24.7
7/18/19 7:00 8:00 155209 3600 48.2 83.7 24.2 75.3 93.6 95.2 61.1 44.3 34.5 27.7
7/18/19 8:00 9:00 158809 3600 36.5 72.1 24.1 56.5 77.7 92.7 48.9 40.1 30.4 27.0
7/18/19 9:00 10:00 162409 3600 36.4 72.0 25.7 60.4 80.9 94.0 48.1 38.0 30.1 27.4
7/18/19 10:00 11:00 166009 3600 41.4 77.0 27.5 60.9 86.1 97.2 54.3 43.0 34.1 29.6
7/18/19 11:00 12:00 169609 3600 47.9 83.5 27.1 75.6 94.0 100.1 55.4 42.4 34.1 30.2
7/18/19 12:00 13:00 173209 3600 41.2 76.8 24.9 55.6 73.9 100.1 52.9 44.6 32.2 27.4
7/18/19 13:00 14:00 176809 3600 39.0 74.6 24.6 54.7 73.1 100.1 52.4 41.4 33.5 29.0
7/18/19 14:00 15:00 180409 3600 41.6 77.1 24.9 67.0 85.8 103.2 52.3 40.2 33.7 29.1
7/18/19 15:00 16:00 184009 3600 35.7 71.3 24.8 48.9 65.6 98.7 44.1 39.5 32.7 28.4
7/18/19 16:00 17:00 187609 3600 43.5 79.1 26.3 68.2 89.0 104.7 53.1 40.6 32.5 29.3
7/18/19 17:00 18:00 191209 3600 34.0 69.6 24.6 47.3 75.2 101.8 43.1 37.4 31.2 27.9
7/18/19 18:00 19:00 194809 3600 35.3 70.9 23.1 57.7 73.5 101.8 43.9 36.8 28.8 25.3
7/18/19 19:00 20:00 198409 3600 33.6 69.2 22.5 53.7 83.8 92.7 44.5 37.2 26.1 23.6
7/18/19 20:00 21:00 202009 3600 31.5 67.1 21.7 50.4 67.5 35.6 43.0 34.9 24.1 22.4
7/18/19 21:00 22:00 205609 3600 29.9 65.5 21.8 46.9 74.7 35.6 40.8 33.0 24.0 22.3
7/18/19 22:00 23:00 209209 3600 29.2 64.8 21.6 45.9 75.0 35.6 39.9 33.0 23.8 22.3
7/18/19 23:00 0:00 212809 3600 28.4 64.0 21.4 47.9 71.2 35.6 40.7 29.6 23.4 22.1
7/19/19 0:00 1:00 216409 3600 27.7 63.3 21.2 48.6 66.8 35.6 40.1 27.8 22.1 21.2
7/19/19 1:00 2:00 220009 3600 27.1 62.7 20.9 47.9 61.6 35.6 40.5 23.3 21.7 21.1
7/19/19 2:00 3:00 223609 3600 22.5 58.0 20.9 33.1 59.7 35.6 26.6 23.7 22.1 21.2
7/19/19 3:00 4:00 227209 3600 24.5 60.1 21.0 44.6 63.2 35.6 31.9 25.9 22.5 21.3
7/19/19 4:00 5:00 230809 3600 23.6 59.2 21.0 41.2 63.2 35.6 29.6 24.9 22.5 21.3
7/19/19 5:00 6:00 234409 3600 24.7 60.2 21.6 38.8 56.5 35.6 30.8 26.5 23.7 22.3
7/19/19 6:00 7:00 238009 3600 32.7 68.3 22.3 53.5 75.8 35.6 44.0 34.3 28.2 23.9
7/19/19 7:00 8:00 241609 3600 35.8 71.4 22.8 52.0 70.2 89.2 49.9 36.1 30.1 25.2
7/19/19 8:00 9:00 245209 3600 36.1 71.7 23.3 57.9 78.0 96.3 49.6 35.4 27.8 24.9
7/19/19 9:00 10:00 248809 3600 35.2 70.8 26.6 55.9 75.0 101.2 45.3 37.6 30.8 28.2
7/19/19 10:00 11:00 252409 3600 38.5 74.0 26.8 60.0 73.4 98.0 50.1 40.1 32.4 29.1
7/19/19 11:00 12:00 256009 3600 37.3 72.9 28.0 54.6 79.0 99.4 48.4 40.1 33.7 30.2
7/19/19 12:00 259609 2873 43.5 78.1 26.3 65.6 87.4 102.3 53.2 45.1 36.8 30.4



Morrison Start End Time (s) Duration (s) Leq (dB) SEL (dB) Lmin (dB) Lmax (dB) Peak (dB) UWPeak (dB) L1.00 (dB) L10.00 (dB) L50.00 (dB) L90.00 (dB)
7/16/19 13:00 0 889 45.9 75.4 33.1 60.2 80.5 97.6 56.0 50.4 40.0 35.5
7/16/19 13:00 14:00 890 3600 42.5 78.0 31.0 66.1 85.6 103.2 52.5 43.3 39.2 35.2
7/16/19 14:00 15:00 4490 3600 43.0 78.6 34.1 61.6 79.9 104.6 52.6 45.1 40.8 37.1
7/16/19 15:00 16:00 8090 3600 45.1 80.7 34.6 64.2 81.7 103.6 56.1 47.0 41.6 37.6
7/16/19 16:00 17:00 11690 3600 42.3 77.9 34.9 55.3 73.7 104.3 50.5 44.7 40.9 37.7
7/16/19 17:00 18:00 15290 3600 42.8 78.4 36.1 57.9 76.9 102.9 49.5 45.2 41.6 38.7
7/16/19 18:00 19:00 18890 3600 42.3 77.9 35.4 59.2 78.1 101.6 50.2 44.5 41.0 38.1
7/16/19 19:00 20:00 22490 3600 42.2 77.8 33.3 65.0 79.3 101.1 49.7 43.0 39.3 35.9
7/16/19 20:00 21:00 26090 3600 36.2 71.8 29.1 44.2 72.3 96.8 42.4 38.7 35.3 32.3
7/16/19 21:00 22:00 29690 3600 40.7 76.3 28.6 61.6 75.2 96.0 53.2 40.5 34.0 30.7
7/16/19 22:00 23:00 33290 3600 54.9 90.5 31.0 74.5 89.5 98.9 69.3 52.2 41.8 34.8
7/16/19 23:00 0:00 36890 3600 41.3 76.9 27.8 52.9 68.5 94.1 49.6 45.8 34.5 30.5
7/17/19 0:00 1:00 40490 3600 38.7 74.3 30.9 46.3 73.0 99.5 44.4 42.4 37.4 33.1
7/17/19 1:00 2:00 44090 3600 41.8 77.4 31.7 49.5 68.7 98.9 48.7 46.5 39.4 34.4
7/17/19 2:00 3:00 47690 3600 44.1 79.7 32.0 49.8 73.4 98.9 48.9 47.8 40.8 35.4
7/17/19 3:00 4:00 51290 3600 37.4 73.0 28.6 46.7 61.8 95.1 42.7 40.5 36.6 30.9
7/17/19 4:00 5:00 54890 3600 34.2 69.7 27.3 48.6 61.1 85.6 42.0 36.9 31.5 29.3
7/17/19 5:00 6:00 58490 3600 34.5 70.1 27.6 49.2 66.9 85.6 43.3 38.2 31.5 29.3
7/17/19 6:00 7:00 62090 3600 40.3 75.8 27.5 61.5 80.1 85.6 53.2 39.5 32.4 30.2
7/17/19 7:00 8:00 65690 3600 37.8 73.4 28.7 52.9 74.2 91.6 48.7 40.2 34.6 31.2
7/17/19 8:00 9:00 69290 3600 37.6 73.1 31.9 53.2 72.1 94.6 46.0 39.5 35.7 33.8
7/17/19 9:00 10:00 72890 3600 38.8 74.4 29.8 62.2 79.0 96.0 49.3 38.5 34.7 32.6
7/17/19 10:00 11:00 76490 3600 36.6 72.2 26.4 54.6 71.3 95.1 47.7 38.6 33.2 29.6
7/17/19 11:00 12:00 80090 3600 35.4 70.9 26.7 56.1 71.0 92.3 46.4 37.1 31.6 29.0
7/17/19 12:00 13:00 83690 3600 36.2 71.8 28.1 51.8 73.4 96.8 44.6 39.5 33.7 30.6
7/17/19 13:00 14:00 87290 3600 37.1 72.7 29.3 48.1 68.5 100.1 44.8 40.3 35.1 31.2
7/17/19 14:00 15:00 90890 3600 44.4 80.0 29.5 69.5 85.4 101.1 56.6 41.6 36.4 32.2
7/17/19 15:00 16:00 94490 3600 38.2 73.8 30.5 48.2 74.2 101.6 44.3 41.2 37.0 33.6
7/17/19 16:00 17:00 98090 3600 40.4 75.9 33.7 50.5 71.9 101.6 45.9 42.7 39.6 36.8
7/17/19 17:00 18:00 101690 3600 41.4 76.9 33.0 53.9 74.0 106.9 48.7 43.5 40.3 37.1
7/17/19 18:00 19:00 105290 3600 42.7 78.3 33.9 56.8 74.3 101.1 51.9 44.7 40.8 37.6
7/17/19 19:00 20:00 108890 3600 41.1 76.7 30.6 58.9 74.1 100.1 53.9 41.5 37.1 33.5
7/17/19 20:00 21:00 112490 3600 34.5 70.0 28.9 50.1 77.0 94.1 43.5 35.6 32.8 30.8
7/17/19 21:00 22:00 116090 3600 33.3 68.8 26.6 46.4 73.7 89.1 41.6 35.5 31.2 29.6
7/17/19 22:00 23:00 119690 3600 36.9 72.5 25.3 54.6 68.6 85.6 45.8 40.1 31.1 28.2
7/17/19 23:00 0:00 123290 3600 44.0 79.6 24.7 53.6 68.4 85.6 50.9 49.4 33.3 27.8
7/18/19 0:00 1:00 126890 3600 42.8 78.4 25.0 51.5 63.3 88.0 50.6 49.0 32.2 27.1



7/18/19 1:00 2:00 130490 3600 40.7 76.3 27.9 49.9 62.5 85.6 49.5 47.7 32.7 30.0
7/18/19 2:00 3:00 134090 3600 42.5 78.1 28.3 50.3 63.2 35.6 49.4 47.6 37.3 30.0
7/18/19 3:00 4:00 137690 3600 35.8 71.4 27.3 49.5 64.7 35.6 48.0 34.0 30.5 28.8
7/18/19 4:00 5:00 141290 3600 35.2 70.8 28.1 46.5 66.2 88.0 43.4 39.0 32.4 29.9
7/18/19 5:00 6:00 144890 3600 34.5 70.0 27.1 47.3 62.2 35.6 43.2 37.6 32.1 29.7
7/18/19 6:00 7:00 148490 3600 38.8 74.4 29.2 54.9 76.1 35.6 50.1 40.9 34.4 31.5
7/18/19 7:00 8:00 152090 3600 43.7 79.3 30.0 65.5 78.5 101.6 56.7 44.3 37.8 33.6
7/18/19 8:00 9:00 155690 3600 39.3 74.9 33.3 49.1 66.6 98.3 46.5 42.1 37.8 35.5
7/18/19 9:00 10:00 159290 3600 38.7 74.3 32.7 52.6 68.1 101.1 47.1 40.4 37.6 34.8
7/18/19 10:00 11:00 162890 3600 42.9 78.5 31.3 65.6 72.4 98.3 50.6 43.5 37.2 34.4
7/18/19 11:00 12:00 166490 3600 38.5 74.0 30.7 57.5 69.6 104.3 47.0 40.8 36.3 33.2
7/18/19 12:00 13:00 170090 3600 39.8 75.4 31.5 54.9 73.5 105.2 48.8 42.8 37.3 34.2
7/18/19 13:00 14:00 173690 3600 40.2 75.8 32.5 51.0 70.0 103.2 47.5 43.1 38.8 35.5
7/18/19 14:00 15:00 177290 3600 38.8 74.4 31.7 51.6 71.5 99.5 45.5 41.9 37.4 34.5
7/18/19 15:00 16:00 180890 3600 41.9 77.5 34.4 53.1 72.6 102.5 48.9 44.8 40.5 37.0
7/18/19 16:00 17:00 184490 3600 42.5 78.1 33.8 58.6 78.8 108.7 49.8 45.2 41.2 37.3
7/18/19 17:00 18:00 188090 3600 43.3 78.9 36.8 64.9 85.1 107.6 48.9 45.4 42.1 39.7
7/18/19 18:00 19:00 191690 3600 45.0 80.6 33.7 65.8 84.4 103.6 55.9 46.8 41.6 37.9
7/18/19 19:00 20:00 195290 3600 42.3 77.9 30.6 60.7 75.8 97.6 55.9 42.1 36.7 33.3
7/18/19 20:00 21:00 198890 3600 37.4 72.9 29.0 52.5 74.0 91.6 44.7 41.2 33.2 30.6
7/18/19 21:00 22:00 202490 3600 35.0 70.6 30.2 47.9 57.6 91.6 42.8 37.3 33.5 31.8
7/18/19 22:00 23:00 206090 3600 34.5 70.1 30.3 49.1 63.5 91.6 39.7 36.3 33.9 32.0
7/18/19 23:00 0:00 209690 3600 35.4 71.0 29.4 43.1 60.7 90.0 42.2 38.9 32.9 31.0
7/19/19 0:00 1:00 213290 3600 38.8 74.4 29.8 52.5 62.9 92.9 45.9 41.9 36.5 32.4
7/19/19 1:00 2:00 216890 3600 37.2 72.8 26.9 52.7 64.9 92.9 46.6 40.0 34.7 30.3
7/19/19 2:00 3:00 220490 3600 35.7 71.3 29.6 44.8 63.7 96.8 42.9 38.8 33.4 31.4
7/19/19 3:00 4:00 224090 3600 35.1 70.7 29.3 45.7 65.6 95.1 42.7 37.5 33.5 31.3
7/19/19 4:00 5:00 227690 3600 35.7 71.3 31.8 48.5 65.5 98.3 41.3 37.6 34.9 33.2
7/19/19 5:00 6:00 231290 3600 36.4 71.9 31.3 47.7 64.3 92.9 42.4 38.5 35.5 33.4
7/19/19 6:00 7:00 234890 3600 39.4 75.0 31.1 59.1 74.9 96.4 50.8 40.4 36.6 33.1
7/19/19 7:00 8:00 238490 3600 40.7 76.2 32.5 60.7 74.2 101.1 49.3 42.0 38.5 36.2
7/19/19 8:00 9:00 242090 3600 42.4 78.0 35.0 57.1 76.5 103.2 46.8 44.5 42.0 38.8
7/19/19 9:00 10:00 245690 3600 41.8 77.3 36.6 52.0 76.2 104.9 47.8 43.9 40.9 38.6
7/19/19 10:00 11:00 249290 3600 43.4 79.0 36.4 60.6 74.7 103.2 53.8 44.8 40.8 38.4
7/19/19 11:00 12:00 252890 3600 41.5 77.1 34.3 53.4 72.4 104.9 48.2 44.1 40.4 36.8
7/19/19 12:00 13:00 256490 3600 40.5 76.1 33.0 54.4 72.9 106.1 46.4 43.1 39.5 36.3
7/19/19 13:00 14:00 260090 3600 41.3 76.9 32.8 64.6 82.6 101.1 48.7 42.9 39.3 35.9
7/19/19 14:00 263690 1671 42.4 74.7 34.5 55.5 84.4 104.3 49.2 45.2 41.2 37.1



DeGroot Start End Time (s) Duration (s) Leq (dB) SEL (dB) Lmin (dB) Lmax (dB) Peak (dB) UWPeak (dB) L1.00 (dB) L10.00 (dB) L50.00 (dB) L90.00 (dB)
7/16/19 14:00 0 1966 41.1 74.0 32.5 53.9 80.6 106.4 48.1 43.9 39.6 35.2
7/16/19 14:00 15:00 1966 3600 43.1 78.6 34.1 61.8 74.2 110.7 49.6 44.9 41.4 38.3
7/16/19 15:00 16:00 5566 3600 42.9 78.5 34.8 55.6 75.5 114.0 49.5 45.5 41.9 38.7
7/16/19 16:00 17:00 9166 3600 42.3 77.9 36.0 54.1 74.4 107.1 48.9 44.8 41.2 38.2
7/16/19 17:00 18:00 12766 3600 43.1 78.7 35.5 56.0 73.3 107.1 50.2 45.6 41.7 39.0
7/16/19 18:00 19:00 16366 3600 45.6 81.2 36.6 63.5 77.8 108.8 55.9 46.4 42.9 40.5
7/16/19 19:00 20:00 19966 3600 42.3 77.9 36.6 58.7 79.8 106.6 48.5 44.5 41.5 38.9
7/16/19 20:00 21:00 23566 3600 39.2 74.8 33.6 51.7 68.7 106.0 45.6 40.9 38.5 36.7
7/16/19 21:00 22:00 27166 3600 42.4 78.0 33.0 66.3 80.7 99.3 55.1 40.9 37.0 35.0
7/16/19 22:00 23:00 30766 3600 57.8 93.3 34.0 78.3 91.9 101.8 72.8 49.1 37.7 35.8
7/16/19 23:00 0:00 34366 3600 43.2 78.8 35.2 64.9 78.7 100.2 56.1 41.7 38.5 37.1
7/17/19 0:00 1:00 37966 3600 37.8 73.3 31.5 49.7 71.7 98.8 44.9 39.2 36.9 34.7
7/17/19 1:00 2:00 41566 3600 33.4 69.0 29.3 40.6 68.2 102.1 38.4 34.9 33.0 31.3
7/17/19 2:00 3:00 45166 3600 36.3 71.9 31.2 51.2 67.6 102.1 45.7 37.3 34.9 33.2
7/17/19 3:00 4:00 48766 3600 35.3 70.9 29.8 45.6 63.0 99.8 40.4 36.9 34.8 33.0
7/17/19 4:00 5:00 52366 3600 34.6 70.2 30.2 43.0 72.6 97.1 39.9 36.8 33.8 32.1
7/17/19 5:00 6:00 55966 3600 34.0 69.6 29.1 48.5 79.7 92.2 40.4 35.9 33.1 31.2
7/17/19 6:00 7:00 59566 3600 34.7 70.2 29.6 55.3 75.6 88.2 40.2 36.4 33.6 31.7
7/17/19 7:00 8:00 63166 3600 37.0 72.6 28.4 55.2 63.7 92.2 47.5 39.0 32.6 30.2
7/17/19 8:00 9:00 66766 3600 42.9 78.5 26.5 73.1 94.1 114.0 53.7 39.3 31.7 29.0
7/17/19 9:00 10:00 70366 3600 33.5 69.0 26.4 47.4 64.1 102.8 42.8 35.9 31.0 28.8
7/17/19 10:00 11:00 73966 3600 35.5 71.1 27.0 52.6 71.4 101.8 46.0 37.9 32.4 29.6
7/17/19 11:00 12:00 77566 3600 35.1 70.7 27.2 50.1 68.0 97.1 44.8 37.6 32.4 30.1
7/17/19 12:00 13:00 81166 3600 39.7 75.3 27.4 57.2 78.6 104.9 52.7 41.2 34.5 31.5
7/17/19 13:00 14:00 84766 3600 36.5 72.1 29.6 49.6 74.2 108.1 43.1 39.1 35.1 32.3
7/17/19 14:00 15:00 88366 3600 38.9 74.5 30.5 57.9 87.1 111.9 47.0 41.7 36.6 33.7
7/17/19 15:00 16:00 91966 3600 42.5 78.1 32.0 64.5 81.7 112.0 53.4 44.2 37.9 34.3
7/17/19 16:00 17:00 95566 3600 41.4 77.0 32.8 58.5 86.9 110.7 49.2 43.9 39.5 36.0
7/17/19 17:00 18:00 99166 3600 42.9 78.5 33.1 60.9 91.1 111.8 52.3 45.8 40.1 36.8
7/17/19 18:00 19:00 102766 3600 41.6 77.2 34.2 57.2 80.5 109.6 49.0 44.4 39.6 37.0
7/17/19 19:00 20:00 106366 3600 40.5 76.0 33.3 52.5 82.3 105.3 47.0 43.2 39.2 36.7
7/17/19 20:00 21:00 109966 3600 39.4 75.0 33.4 50.3 74.0 98.3 44.1 41.6 38.7 36.5
7/17/19 21:00 22:00 113566 3600 39.1 74.7 31.6 52.9 65.6 92.2 46.2 41.7 37.8 34.8
7/17/19 22:00 23:00 117166 3600 38.9 74.5 28.4 54.9 72.7 83.7 49.7 41.6 35.2 31.5
7/17/19 23:00 0:00 120766 3600 43.7 79.2 25.9 64.4 78.1 92.2 58.7 41.7 33.5 29.3
7/18/19 0:00 1:00 124366 3600 32.9 68.4 26.8 44.9 62.9 35.6 41.0 34.9 31.5 29.1
7/18/19 1:00 2:00 127966 3600 33.0 68.6 26.4 52.5 67.8 88.2 40.8 34.5 31.2 28.7
7/18/19 2:00 3:00 131566 3600 35.2 70.8 28.5 54.3 66.6 89.7 47.1 34.6 32.4 30.5



7/18/19 3:00 4:00 135166 3600 34.3 69.9 28.9 49.2 65.0 88.2 40.9 36.8 32.8 30.7
7/18/19 4:00 5:00 138766 3600 38.6 74.1 29.7 58.7 73.5 91.1 50.7 38.1 34.7 32.5
7/18/19 5:00 6:00 142366 3600 35.9 71.4 29.3 46.7 67.0 88.2 43.4 37.9 34.5 32.2
7/18/19 6:00 7:00 145966 3600 36.3 71.9 29.6 50.0 63.1 91.1 45.2 38.5 34.6 32.0
7/18/19 7:00 8:00 149566 3600 42.2 77.8 31.9 58.7 75.0 102.5 51.9 45.4 39.1 35.5
7/18/19 8:00 9:00 153166 3600 41.3 76.8 33.9 54.3 80.2 105.1 49.5 44.5 39.0 36.3
7/18/19 9:00 10:00 156766 3600 40.1 75.7 32.5 56.4 77.6 103.1 49.4 42.7 37.6 35.1
7/18/19 10:00 11:00 160366 3600 44.1 79.7 32.4 64.4 75.6 103.4 53.9 45.0 39.1 35.3
7/18/19 11:00 12:00 163966 3600 41.3 76.9 31.9 56.6 89.3 108.1 49.5 44.6 38.9 35.7
7/18/19 12:00 13:00 167566 3600 43.1 78.7 32.9 59.1 85.3 108.5 52.0 46.3 40.0 36.1
7/18/19 13:00 14:00 171166 3600 42.8 78.4 33.4 58.7 88.4 113.5 50.5 46.1 40.7 37.1
7/18/19 14:00 15:00 174766 3600 43.5 79.1 34.5 63.4 90.1 117.3 51.3 46.2 41.4 37.6
7/18/19 15:00 16:00 178366 3600 45.8 81.4 34.0 61.2 89.3 115.4 54.1 49.2 43.1 38.7
7/18/19 16:00 17:00 181966 3600 47.6 83.1 35.7 74.6 95.2 118.2 56.0 49.9 43.6 40.2
7/18/19 17:00 18:00 185566 3600 44.9 80.4 36.1 62.9 95.5 115.1 53.8 47.2 42.7 39.6
7/18/19 18:00 19:00 189166 3600 42.5 78.1 35.2 63.3 96.7 112.2 49.7 45.1 40.8 38.2
7/18/19 19:00 20:00 192766 3600 42.0 77.6 32.8 56.7 83.5 106.2 51.6 44.1 39.6 36.3
7/18/19 20:00 21:00 196366 3600 38.1 73.6 32.1 47.0 71.9 94.2 43.3 40.2 37.4 35.1
7/18/19 21:00 22:00 199966 3600 40.1 75.6 30.4 53.1 70.0 88.2 47.0 43.0 38.4 35.0
7/18/19 22:00 23:00 203566 3600 37.9 73.5 28.9 48.9 70.6 83.7 44.8 40.9 36.5 33.1
7/18/19 23:00 0:00 207166 3600 33.6 69.2 27.1 49.3 83.9 88.2 40.0 35.9 32.2 29.4
7/19/19 0:00 1:00 210766 3600 37.4 73.0 27.3 58.3 73.9 94.2 50.1 36.9 32.4 30.2
7/19/19 1:00 2:00 214366 3600 36.9 72.4 28.6 57.1 73.9 95.8 48.8 37.7 33.4 31.1
7/19/19 2:00 3:00 217966 3600 34.8 70.4 29.8 46.6 74.2 99.3 40.0 36.7 34.0 32.1
7/19/19 3:00 4:00 221566 3600 34.7 70.3 28.9 55.3 73.2 100.6 45.0 35.4 32.7 31.0
7/19/19 4:00 5:00 225166 3600 34.7 70.2 28.6 51.1 67.9 97.1 42.6 36.1 33.2 30.7
7/19/19 5:00 6:00 228766 3600 40.2 75.8 29.5 63.3 75.4 97.7 51.0 37.3 34.5 32.1
7/19/19 6:00 7:00 232366 3600 37.7 73.2 31.8 48.0 74.3 104.6 43.7 39.9 36.8 34.3
7/19/19 7:00 8:00 235966 3600 40.5 76.1 32.6 57.9 83.9 103.4 50.4 41.7 38.4 35.7
7/19/19 8:00 9:00 239566 3600 42.3 77.9 35.6 60.8 85.2 106.0 47.7 44.2 41.5 38.6
7/19/19 9:00 10:00 243166 3600 42.7 78.2 34.8 55.7 82.9 113.6 49.9 44.8 41.6 38.5
7/19/19 10:00 11:00 246766 3600 44.4 80.0 35.7 60.8 89.9 112.1 54.1 46.3 41.6 39.1
7/19/19 11:00 12:00 250366 3600 44.0 79.6 35.7 59.4 88.9 113.7 50.9 46.5 42.7 39.8
7/19/19 12:00 13:00 253966 3600 42.8 78.4 35.3 55.8 89.4 112.2 49.8 45.6 41.5 38.3
7/19/19 13:00 14:00 257566 3600 43.2 78.8 36.0 61.4 93.5 114.5 50.5 45.8 41.8 38.6
7/19/19 14:00 15:00 261166 3600 45.3 80.9 36.5 68.1 89.5 113.0 53.4 47.4 43.1 40.0
7/19/19 15:00 264766 236 50.4 74.1 39.3 64.6 83.3 110.4 60.8 53.6 46.2 42.3



LaChappa Start End Time (s) Duration (s) Leq (dB) SEL (dB) Lmin (dB) Lmax (dB) Peak (dB) UWPeak (dB) L1.00 (dB) L10.00 (dB) L50.00 (dB) L90.00 (dB)
7/19/19 15:00 0 3347 45.7 80.9 28.5 64.3 83.1 103.2 58.6 46.7 39.9 33.5
7/19/19 15:00 16:00 3347 3600 43.7 79.3 30.0 59.6 77.6 102.9 52.2 47.5 40.8 34.6
7/19/19 16:00 17:00 6947 3600 43.6 79.2 29.9 54.7 70.9 101.0 51.8 47.5 40.9 34.8
7/19/19 17:00 18:00 10547 3600 46.4 81.9 30.0 66.7 81.5 103.8 55.8 48.6 42.3 35.8
7/19/19 18:00 19:00 14147 3600 40.6 76.1 26.5 54.6 71.0 102.2 49.7 44.2 37.2 31.3
7/19/19 19:00 20:00 17747 3600 34.0 69.6 21.4 54.1 78.8 91.5 46.1 36.7 27.8 23.7
7/19/19 20:00 21:00 21347 3600 57.0 92.6 21.8 81.4 97.2 104.4 63.5 52.6 48.7 38.4
7/19/19 21:00 22:00 24947 3600 47.1 82.6 32.0 53.6 73.9 35.6 50.8 49.7 47.1 39.4
7/19/19 22:00 23:00 28547 3600 46.0 81.6 34.8 62.3 76.9 88.6 58.2 46.6 44.2 39.6
7/19/19 23:00 0:00 32147 3600 41.2 76.8 25.9 48.5 67.4 35.6 46.3 45.2 38.5 34.5
7/20/19 0:00 1:00 35747 3600 42.0 77.5 27.1 57.8 77.0 35.6 53.1 43.8 37.7 32.6
7/20/19 1:00 2:00 39347 3600 38.6 74.2 26.0 49.6 67.7 35.6 43.2 41.6 38.2 32.7
7/20/19 2:00 3:00 42947 3600 39.3 74.9 22.9 56.9 76.1 35.6 49.9 41.4 35.9 32.5
7/20/19 3:00 4:00 46547 3600 42.9 78.5 24.9 48.3 62.6 35.6 47.9 46.8 41.8 37.0
7/20/19 4:00 5:00 50147 3600 43.2 78.7 18.4 49.6 63.2 35.6 49.6 48.8 31.4 20.5
7/20/19 5:00 6:00 53747 3600 27.6 63.2 18.5 49.5 74.2 35.6 37.2 29.6 23.6 20.2
7/20/19 6:00 7:00 57347 3600 37.5 73.0 19.5 62.3 79.1 35.6 49.0 39.0 27.4 22.4
7/20/19 7:00 8:00 60947 3600 38.2 73.7 20.7 59.4 76.8 88.6 49.5 40.9 31.3 23.8
7/20/19 8:00 9:00 64547 3600 34.8 70.3 22.4 54.8 75.0 92.6 45.2 39.1 28.8 24.3
7/20/19 9:00 10:00 68147 3600 42.3 77.9 24.5 70.4 88.4 93.7 53.5 41.5 32.0 27.2
7/20/19 10:00 11:00 71747 3600 39.2 74.7 26.1 56.1 73.1 103.2 49.3 42.2 35.0 30.1
7/20/19 11:00 12:00 75347 3600 40.2 75.8 25.2 58.5 75.7 95.4 52.0 42.7 35.9 30.8
7/20/19 12:00 13:00 78947 3600 55.3 90.9 24.5 76.5 90.1 96.2 70.6 42.3 34.6 29.1
7/20/19 13:00 14:00 82547 3600 42.1 77.7 25.8 63.2 80.3 100.2 54.3 44.0 35.6 30.0
7/20/19 14:00 15:00 86147 3600 38.3 73.9 25.8 53.6 67.8 96.2 48.4 41.6 34.3 29.8
7/20/19 15:00 16:00 89747 3600 37.5 73.1 25.3 51.5 74.4 99.7 45.5 41.3 34.9 28.8
7/20/19 16:00 17:00 93347 3600 43.7 79.3 25.9 69.5 81.8 96.2 57.9 42.8 36.0 30.5
7/20/19 17:00 18:00 96947 3600 40.3 75.9 26.4 61.1 79.7 96.8 51.0 42.6 36.3 30.6
7/20/19 18:00 19:00 100547 3600 37.3 72.9 24.4 59.4 77.3 96.8 47.8 39.5 33.1 27.9
7/20/19 19:00 20:00 104147 3600 46.0 81.6 21.8 73.6 97.6 97.5 58.5 40.5 29.6 24.8
7/20/19 20:00 21:00 107747 3600 49.1 84.7 22.0 55.6 76.0 35.6 54.6 52.4 49.0 25.3
7/20/19 21:00 22:00 111347 3600 48.0 83.6 37.1 54.2 74.5 35.6 51.8 50.1 47.6 44.9
7/20/19 22:00 23:00 114947 3600 49.0 84.6 34.2 54.3 74.8 35.6 52.8 51.8 49.3 38.9
7/20/19 23:00 0:00 118547 3600 45.5 81.0 31.4 51.6 71.7 35.6 50.7 48.6 43.9 38.5
7/21/19 0:00 1:00 122147 3600 42.8 78.4 34.7 61.2 77.0 35.6 51.6 45.1 40.9 38.0
7/21/19 1:00 2:00 125747 3600 42.9 78.5 34.5 52.4 70.9 35.6 47.5 44.8 42.6 40.3
7/21/19 2:00 3:00 129347 3600 41.8 77.4 29.3 53.0 69.5 35.6 46.9 44.9 41.0 34.7
7/21/19 3:00 4:00 132947 3600 35.4 71.0 23.4 53.5 89.7 91.5 44.8 38.1 32.6 29.7



7/21/19 4:00 5:00 136547 3600 32.2 67.7 18.8 51.3 70.8 35.6 44.9 32.7 27.8 23.1
7/21/19 5:00 6:00 140147 3600 29.7 65.3 18.9 47.3 66.9 35.6 39.8 33.3 24.7 19.8
7/21/19 6:00 7:00 143747 3600 40.8 76.4 19.7 63.0 85.1 84.1 53.7 43.3 29.2 23.3
7/21/19 7:00 8:00 147347 3600 38.3 73.9 21.3 59.5 76.3 35.6 49.1 41.9 29.8 24.2
7/21/19 8:00 9:00 150947 3600 40.7 76.3 21.4 63.8 83.3 84.1 50.8 41.3 27.3 22.9
7/21/19 9:00 10:00 154547 3600 55.9 91.5 21.8 78.0 91.1 90.1 71.2 41.1 28.5 23.4
7/21/19 10:00 11:00 158147 3600 39.1 74.7 22.4 59.3 73.7 35.6 50.8 40.6 31.1 25.0
7/21/19 11:00 12:00 161747 3600 46.1 81.7 22.6 73.6 89.0 91.5 57.3 42.7 31.4 25.5
7/21/19 12:00 13:00 165347 3600 38.6 74.2 22.8 62.1 77.8 94.6 47.0 37.2 28.8 25.3
7/21/19 13:00 14:00 168947 3600 38.6 74.2 22.1 60.6 80.0 90.1 48.1 38.8 29.6 24.8
7/21/19 14:00 15:00 172547 3600 35.3 70.8 23.0 52.5 65.8 93.7 45.5 38.0 30.9 25.5
7/21/19 15:00 16:00 176147 3600 50.7 86.2 23.6 79.2 103.9 104.1 54.5 40.1 32.0 26.4
7/21/19 16:00 17:00 179747 3600 37.3 72.9 24.2 55.7 76.0 98.1 46.0 41.1 33.7 27.7
7/21/19 17:00 18:00 183347 3600 35.6 71.2 25.8 52.6 78.4 93.7 44.5 39.3 31.8 27.9
7/21/19 18:00 19:00 186947 3600 42.6 78.1 23.3 65.7 82.4 92.6 54.2 40.3 30.6 26.0
7/21/19 19:00 20:00 190547 3600 30.4 66.0 23.0 49.9 77.0 84.1 40.9 32.2 27.0 24.8
7/21/19 20:00 21:00 194147 3600 48.6 84.2 23.6 56.3 72.3 35.6 55.7 51.3 47.4 33.5
7/21/19 21:00 22:00 197747 3600 50.0 85.6 38.7 54.5 73.9 35.6 54.1 53.0 49.3 45.1
7/21/19 22:00 23:00 201347 3600 49.7 85.3 38.8 55.5 74.9 35.6 55.0 52.6 49.2 43.2
7/21/19 23:00 0:00 204947 3600 50.5 86.1 41.1 54.7 71.8 35.6 53.9 52.4 50.1 48.2
7/22/19 0:00 1:00 208547 3600 49.0 84.6 36.3 51.9 71.4 35.6 51.8 50.8 49.3 45.3
7/22/19 1:00 2:00 212147 3600 46.8 82.4 36.4 49.7 72.0 35.6 49.7 48.7 47.2 42.7
7/22/19 2:00 3:00 215747 3600 46.2 81.8 35.7 50.3 68.6 35.6 49.9 49.1 45.1 43.3
7/22/19 3:00 4:00 219347 3600 46.8 82.4 35.5 50.2 67.0 84.1 49.9 49.5 46.3 43.1
7/22/19 4:00 5:00 222947 3600 41.4 76.9 26.8 50.6 74.9 35.6 50.1 46.1 36.7 31.4
7/22/19 5:00 6:00 226547 3600 37.8 73.4 19.0 61.0 75.9 88.6 52.1 33.3 26.3 22.1
7/22/19 6:00 7:00 230147 3600 34.0 69.6 20.6 61.3 78.0 35.6 45.7 35.7 26.9 23.0
7/22/19 7:00 8:00 233747 3600 40.6 76.2 22.2 63.9 80.4 84.1 53.5 43.5 32.0 25.8
7/22/19 8:00 9:00 237347 3600 37.7 73.3 22.3 59.8 76.8 35.6 50.3 39.1 28.4 24.0
7/22/19 9:00 10:00 240947 3600 35.6 71.2 22.2 59.1 75.1 35.6 47.2 38.1 28.2 24.4
7/22/19 10:00 11:00 244547 3600 44.5 80.1 23.6 61.6 77.1 84.1 56.5 47.4 35.1 26.6
7/22/19 11:00 12:00 248147 3600 41.2 76.8 23.0 55.1 72.4 90.1 50.9 45.2 36.6 27.4
7/22/19 12:00 13:00 251747 3600 34.1 69.7 21.4 57.6 75.2 95.4 44.7 35.7 28.5 23.2
7/22/19 13:00 14:00 255347 3600 41.9 77.5 22.0 67.3 83.3 86.6 54.3 40.0 29.2 24.5
7/22/19 14:00 15:00 258947 3600 35.5 71.0 21.8 58.3 76.1 82.5 47.4 37.2 26.3 23.5
7/22/19 15:00 16:00 262547 3600 35.6 71.2 22.7 48.9 76.6 90.1 44.8 39.9 31.5 25.7
7/22/19 16:00 17:00 266147 3600 40.9 76.5 23.3 63.8 87.3 88.6 50.8 40.9 37.7 29.6
7/22/19 17:00 18:00 269747 3600 38.3 73.9 22.2 56.4 85.4 94.6 49.5 41.5 31.5 26.3
7/22/19 18:00 19:00 273347 3600 37.1 72.7 24.5 55.9 73.9 35.6 48.5 39.9 31.2 27.2



7/22/19 19:00 20:00 276947 3600 36.9 72.5 22.0 63.0 81.6 84.1 48.8 39.3 29.3 25.0
7/22/19 20:00 21:00 280547 3600 49.8 85.4 23.9 54.8 70.0 35.6 54.4 53.3 49.0 29.5
7/22/19 21:00 22:00 284147 3600 48.9 84.5 40.0 59.9 76.9 90.1 55.1 50.8 48.8 43.7
7/22/19 22:00 23:00 287747 3600 47.7 83.3 38.9 57.2 73.2 35.6 53.3 51.7 45.2 41.6
7/22/19 23:00 0:00 291347 3600 49.5 85.0 38.6 53.9 76.9 84.1 53.7 52.7 47.9 43.2
7/23/19 0:00 1:00 294947 3600 47.6 83.1 38.4 51.0 78.4 35.6 50.8 49.6 47.5 44.1
7/23/19 1:00 2:00 298547 3600 49.1 84.7 38.7 52.9 68.1 35.6 52.9 52.3 48.5 43.8
7/23/19 2:00 3:00 302147 3600 52.7 88.3 41.7 55.9 67.7 88.6 55.0 54.5 52.5 51.0
7/23/19 3:00 4:00 305747 3600 53.5 89.1 45.6 57.4 69.4 88.6 56.9 55.8 53.0 51.2
7/23/19 4:00 5:00 309347 3600 55.0 90.6 24.2 57.4 71.4 84.1 57.4 56.8 55.6 48.6
7/23/19 5:00 6:00 312947 3600 33.8 69.4 19.7 53.3 86.4 88.6 45.1 36.6 27.9 22.5
7/23/19 6:00 7:00 316547 3600 36.1 71.7 20.6 62.6 79.2 86.6 47.0 35.8 28.1 23.1
7/23/19 7:00 8:00 320147 3600 41.5 77.0 22.2 65.8 83.7 101.8 54.5 41.7 32.4 26.8
7/23/19 8:00 9:00 323747 3600 37.8 73.4 21.9 62.6 82.9 88.6 47.6 39.6 29.6 24.9
7/23/19 9:00 10:00 327347 3600 42.7 78.3 21.2 63.5 79.3 98.1 57.1 41.8 26.0 23.3
7/23/19 10:00 11:00 330947 3600 44.9 80.5 23.2 66.2 82.7 95.4 58.8 42.8 32.8 27.3
7/23/19 11:00 334547 511 37.6 64.7 23.2 54.0 79.8 86.6 47.3 40.8 32.5 25.2



Parrish Start End Time (s) Duration (s) Leq (dB) SEL (dB) Lmin (dB) Lmax (dB) Peak (dB) UWPeak (dB) L1.00 (dB) L10.00 (dB) L50.00 (dB) L90.00 (dB)
7/19/19 17:00 0 1116 42.4 72.9 28.5 61.2 86.9 101.1 54.5 45.0 36.8 32.1
7/19/19 17:00 18:00 1116 3600 37.4 73.0 28.3 49.5 73.6 102.0 44.8 40.8 35.4 31.3
7/19/19 18:00 19:00 4716 3600 34.3 69.9 24.3 48.1 69.0 100.1 42.8 37.8 31.7 27.0
7/19/19 19:00 20:00 8316 3600 34.3 69.9 20.5 52.0 71.3 94.1 46.1 36.9 28.2 22.4
7/19/19 20:00 21:00 11916 3600 28.9 64.4 20.9 50.4 84.6 85.6 38.4 32.4 25.6 22.3
7/19/19 21:00 22:00 15516 3600 30.4 66.0 22.8 46.4 59.2 35.6 41.2 33.6 25.3 24.0
7/19/19 22:00 23:00 19116 3600 29.2 64.8 22.0 44.9 56.2 35.6 41.6 30.9 24.2 23.1
7/19/19 23:00 0:00 22716 3600 30.5 66.1 21.9 45.8 58.2 35.6 42.6 32.6 23.9 23.0
7/20/19 0:00 1:00 26316 3600 26.7 62.3 21.3 41.5 54.1 35.6 35.9 29.9 23.9 22.4
7/20/19 1:00 2:00 29916 3600 24.8 60.4 21.2 38.9 54.8 35.6 34.8 25.0 23.4 22.2
7/20/19 2:00 3:00 33516 3600 25.6 61.2 21.1 40.6 58.7 35.6 37.4 24.8 22.9 21.9
7/20/19 3:00 4:00 37116 3600 22.3 57.9 21.1 27.5 50.1 35.6 24.7 23.0 22.3 21.3
7/20/19 4:00 5:00 40716 3600 22.1 57.7 20.9 30.3 53.4 35.6 24.0 22.9 22.0 21.2
7/20/19 5:00 6:00 44316 3600 25.9 61.5 20.9 47.5 65.3 35.6 35.5 28.1 22.9 21.5
7/20/19 6:00 7:00 47916 3600 32.1 67.7 21.2 50.6 65.1 35.6 44.2 33.8 23.7 22.1
7/20/19 7:00 8:00 51516 3600 33.1 68.7 21.8 48.3 64.5 35.6 44.2 37.0 26.8 23.3
7/20/19 8:00 9:00 55116 3600 33.1 68.6 22.8 47.3 58.7 90.0 44.6 37.0 26.0 24.1
7/20/19 9:00 10:00 58716 3600 34.0 69.5 24.5 49.3 82.4 102.0 43.6 37.1 30.6 27.0
7/20/19 10:00 11:00 62316 3600 34.9 70.5 25.8 53.8 69.4 97.6 43.5 38.0 32.4 28.1
7/20/19 11:00 12:00 65916 3600 36.8 72.4 25.4 53.7 78.2 100.1 47.0 40.2 32.2 28.2
7/20/19 12:00 13:00 69516 3600 38.6 74.2 24.7 54.1 84.1 100.6 49.8 41.1 33.0 26.7
7/20/19 13:00 14:00 73116 3600 36.4 72.0 24.5 52.6 83.0 101.6 46.1 40.0 32.8 27.9
7/20/19 14:00 15:00 76716 3600 35.7 71.3 25.6 50.6 80.6 101.6 44.5 39.2 32.7 28.1
7/20/19 15:00 16:00 80316 3600 35.5 71.1 24.8 49.1 70.2 102.0 44.5 39.4 31.9 27.5
7/20/19 16:00 17:00 83916 3600 36.3 71.9 26.1 52.9 73.1 103.6 46.3 40.6 31.4 28.0
7/20/19 17:00 18:00 87516 3600 34.1 69.7 25.1 54.8 75.7 95.1 43.3 37.8 30.4 26.7
7/20/19 18:00 19:00 91116 3600 31.1 66.7 23.0 46.5 65.5 92.9 40.3 34.8 27.5 24.9
7/20/19 19:00 20:00 94716 3600 32.1 67.6 21.4 49.1 68.0 85.6 41.6 36.3 26.4 23.0
7/20/19 20:00 21:00 98316 3600 31.3 66.9 21.0 44.8 66.0 35.6 38.9 34.9 29.4 24.3
7/20/19 21:00 22:00 101916 3600 32.7 68.3 24.7 50.7 73.0 35.6 41.8 36.4 28.9 26.7
7/20/19 22:00 23:00 105516 3600 33.1 68.7 23.8 48.5 61.6 85.6 43.9 36.8 27.5 25.9
7/20/19 23:00 0:00 109116 3600 36.1 71.7 22.5 53.3 65.0 85.6 48.5 39.8 25.9 24.3
7/21/19 0:00 1:00 112716 3600 32.8 68.4 21.8 56.9 70.5 35.6 46.5 31.5 25.2 23.6
7/21/19 1:00 2:00 116316 3600 25.7 61.3 21.8 41.1 55.6 35.6 34.8 26.1 24.5 23.1
7/21/19 2:00 3:00 119916 3600 26.1 61.7 21.6 45.5 57.4 35.6 33.9 25.9 24.1 22.8
7/21/19 3:00 4:00 123516 3600 23.7 59.3 20.7 34.5 47.8 35.6 30.6 25.0 22.8 22.0
7/21/19 4:00 5:00 127116 3600 22.5 58.1 20.7 37.2 71.9 35.6 24.9 23.5 22.3 21.3
7/21/19 5:00 6:00 130716 3600 29.5 65.1 20.6 46.3 62.8 35.6 42.2 31.8 24.0 21.4



7/21/19 6:00 7:00 134316 3600 33.8 69.4 21.3 51.2 75.6 91.6 44.9 37.9 25.4 22.8
7/21/19 7:00 8:00 137916 3600 41.1 76.7 22.7 59.4 77.6 85.6 52.9 44.6 31.5 24.8
7/21/19 8:00 9:00 141516 3600 36.2 71.8 23.5 49.1 67.6 35.6 46.5 40.4 29.7 25.3
7/21/19 9:00 10:00 145116 3600 33.1 68.7 24.0 47.4 74.9 35.6 42.4 37.1 28.4 25.3
7/21/19 10:00 11:00 148716 3600 33.5 69.1 24.3 47.9 66.1 85.6 43.5 37.1 29.0 25.6
7/21/19 11:00 12:00 152316 3600 38.4 74.0 23.5 59.0 65.8 90.0 50.6 37.4 27.6 25.2
7/21/19 12:00 13:00 155916 3600 32.4 68.0 23.2 49.6 66.8 92.9 44.7 34.3 26.7 24.6
7/21/19 13:00 14:00 159516 3600 33.9 69.5 23.0 50.6 69.2 99.5 44.7 37.8 27.5 24.5
7/21/19 14:00 15:00 163116 3600 32.8 68.4 24.6 48.3 64.4 91.6 43.1 36.1 28.7 26.3
7/21/19 15:00 16:00 166716 3600 39.5 75.1 24.0 62.3 76.6 98.3 50.5 39.4 29.8 25.4
7/21/19 16:00 17:00 170316 3600 34.7 70.2 24.6 51.0 64.9 96.8 45.3 38.4 29.3 25.9
7/21/19 17:00 18:00 173916 3600 37.6 73.2 24.4 54.8 75.4 91.6 49.9 40.0 29.7 25.9
7/21/19 18:00 19:00 177516 3600 34.1 69.7 23.3 48.2 62.8 98.9 43.9 38.8 28.2 25.2
7/21/19 19:00 20:00 181116 3600 33.4 69.0 21.6 47.9 62.9 35.6 44.7 37.0 26.2 23.2
7/21/19 20:00 21:00 184716 3600 32.1 67.7 20.7 43.8 62.9 35.6 39.8 34.0 31.6 22.9
7/21/19 21:00 22:00 188316 3600 35.0 70.6 28.7 48.6 63.1 35.6 44.7 38.1 31.6 30.1
7/21/19 22:00 23:00 191916 3600 35.3 70.9 28.7 52.2 65.8 35.6 46.0 37.7 31.5 30.1
7/21/19 23:00 0:00 195516 3600 34.4 69.9 28.2 47.4 60.8 85.6 44.0 37.1 31.3 29.8
7/22/19 0:00 1:00 199116 3600 31.1 66.7 27.3 42.6 58.6 35.6 38.8 31.9 30.1 28.8
7/22/19 1:00 2:00 202716 3600 30.4 65.9 27.3 36.6 60.2 35.6 34.4 31.5 30.1 28.8
7/22/19 2:00 3:00 206316 3600 29.4 65.0 26.0 39.3 54.0 35.6 34.2 30.8 29.0 27.5
7/22/19 3:00 4:00 209916 3600 28.0 63.6 24.2 32.1 59.8 35.6 30.7 29.5 27.8 26.2
7/22/19 4:00 5:00 213516 3600 24.5 60.0 21.0 34.7 65.2 35.6 28.7 26.4 23.9 22.0
7/22/19 5:00 6:00 217116 3600 25.8 61.4 20.7 40.4 59.8 35.6 35.2 28.5 23.0 21.2
7/22/19 6:00 7:00 220716 3600 32.7 68.3 22.0 50.1 81.4 95.1 44.1 35.5 27.2 23.6
7/22/19 7:00 8:00 224316 3600 42.1 77.7 23.1 69.9 107.0 108.9 52.8 41.1 31.3 26.0
7/22/19 8:00 9:00 227916 3600 41.5 77.1 24.4 62.1 78.0 85.6 52.3 44.5 31.5 26.5
7/22/19 9:00 10:00 231516 3600 34.3 69.9 24.3 49.7 69.6 85.6 44.5 38.3 29.5 25.9
7/22/19 10:00 11:00 235116 3600 36.5 72.0 24.4 50.9 66.0 85.6 46.9 40.0 31.6 26.4
7/22/19 11:00 12:00 238716 3600 40.8 76.3 24.4 58.5 78.2 94.1 52.3 44.5 32.5 26.5
7/22/19 12:00 13:00 242316 3600 34.9 70.5 23.3 56.5 85.5 102.5 46.0 37.9 28.4 25.0
7/22/19 13:00 14:00 245916 3600 34.0 69.6 23.1 51.7 70.9 90.0 45.1 37.6 27.8 24.6
7/22/19 14:00 15:00 249516 3600 31.7 67.3 22.7 49.2 67.2 85.6 43.0 35.3 25.4 23.7
7/22/19 15:00 16:00 253116 3600 37.1 72.6 23.3 53.7 70.3 91.6 48.6 40.8 29.7 25.1
7/22/19 16:00 17:00 256716 3600 36.3 71.8 25.8 48.8 80.9 90.0 44.8 39.3 34.2 29.8
7/22/19 17:00 18:00 260316 3600 37.6 73.2 24.6 55.4 71.9 90.0 48.3 41.3 31.8 27.3
7/22/19 18:00 19:00 263916 3600 35.2 70.8 22.7 52.2 66.0 85.6 46.7 38.7 27.6 23.9
7/22/19 19:00 20:00 267516 3600 35.1 70.7 21.4 54.7 69.2 85.6 48.0 36.2 25.7 22.6
7/22/19 20:00 21:00 271116 3600 34.1 69.7 21.1 50.4 64.6 35.6 44.5 34.9 32.5 22.5



7/22/19 21:00 22:00 274716 3600 34.7 70.2 29.3 46.8 60.4 35.6 43.6 35.9 32.8 30.9
7/22/19 22:00 23:00 278316 3600 34.8 70.4 27.7 48.0 64.2 35.6 45.6 37.1 30.8 29.2
7/22/19 23:00 0:00 281916 3600 32.0 67.6 28.6 45.6 60.6 35.6 41.1 32.4 31.1 30.0
7/23/19 0:00 1:00 285516 3600 32.5 68.1 28.5 41.0 63.9 35.6 36.9 34.3 32.0 30.7
7/23/19 1:00 2:00 289116 3600 31.0 66.6 27.6 42.1 66.8 35.6 34.9 32.0 30.7 29.4
7/23/19 2:00 3:00 292716 3600 30.9 66.5 28.2 37.3 52.5 35.6 34.7 31.9 30.7 29.5
7/23/19 3:00 4:00 296316 3600 29.5 65.1 25.7 38.4 55.4 35.6 33.0 30.8 29.3 27.6
7/23/19 4:00 5:00 299916 3600 29.4 64.9 24.8 40.8 54.2 35.6 34.7 31.5 28.5 26.6
7/23/19 5:00 6:00 303516 3600 41.4 76.9 24.5 56.4 89.0 95.1 53.1 46.6 29.2 26.7
7/23/19 6:00 7:00 307116 3600 31.3 66.8 23.3 51.8 72.4 85.6 40.4 34.0 28.3 25.7
7/23/19 7:00 8:00 310716 3600 33.3 68.9 23.6 46.8 79.1 35.6 42.2 37.8 29.3 25.3
7/23/19 8:00 9:00 314316 3600 31.5 67.0 24.1 50.3 66.1 85.6 42.9 33.0 27.4 25.7
7/23/19 9:00 10:00 317916 3600 38.9 74.4 23.6 60.9 77.4 91.6 52.2 38.9 29.5 25.5
7/23/19 10:00 11:00 321516 3600 34.1 69.7 23.5 52.7 78.1 92.9 44.6 37.3 29.3 25.3
7/23/19 11:00 12:00 325116 3600 35.0 70.6 23.5 54.4 72.7 88.0 46.9 38.0 29.5 24.9
7/23/19 12:00 328716 1738 42.8 75.2 23.4 55.6 81.0 90.0 53.2 48.0 32.5 26.1



Consolin Start End Time (s) Duration (s) Leq (dB) SEL (dB) Lmin (dB) Lmax (dB) Peak (dB) UWPeak (dB) L1.00 (dB) L10.00 (dB) L50.00 (dB) L90.00 (dB)
7/19/19 18:00 0 1725 40.2 72.6 32.1 58.0 87.6 102.1 48.4 42.5 38.5 34.5
7/19/19 18:00 19:00 1726 3600 38.8 74.3 31.5 53.3 71.6 102.9 44.9 41.2 37.8 34.7
7/19/19 19:00 20:00 5326 3600 33.5 69.1 23.6 59.6 81.7 92.2 42.8 35.9 29.4 25.6
7/19/19 20:00 21:00 8926 3600 29.4 65.0 23.4 43.7 65.0 83.7 39.4 31.7 26.9 24.8
7/19/19 21:00 22:00 12526 3600 28.6 64.1 23.0 44.5 62.7 35.6 38.2 30.7 26.5 24.5
7/19/19 22:00 23:00 16126 3600 27.9 63.5 22.8 41.3 62.8 35.6 34.7 30.6 26.6 24.6
7/19/19 23:00 0:00 19726 3600 27.1 62.7 21.5 39.8 57.4 35.6 36.8 29.1 24.6 22.8
7/20/19 0:00 1:00 23326 3600 30.4 66.0 21.3 52.8 70.2 35.6 43.4 30.3 23.6 22.2
7/20/19 1:00 2:00 26926 3600 24.0 59.6 21.8 34.8 54.1 35.6 31.2 25.0 23.4 22.3
7/20/19 2:00 3:00 30526 3600 24.7 60.3 21.9 35.7 60.0 35.6 30.6 26.4 23.9 22.9
7/20/19 3:00 4:00 34126 3600 26.2 61.8 21.7 46.4 65.0 35.6 36.6 26.5 23.6 22.4
7/20/19 4:00 5:00 37726 3600 23.3 58.9 21.0 32.1 55.5 35.6 26.9 24.7 22.9 21.6
7/20/19 5:00 6:00 41326 3600 25.6 61.2 20.4 44.3 67.3 35.6 33.8 28.6 23.3 21.6
7/20/19 6:00 7:00 44926 3600 30.1 65.6 20.6 48.7 61.8 35.6 40.8 33.1 24.7 21.9
7/20/19 7:00 8:00 48526 3600 30.3 65.9 20.7 51.4 71.5 86.2 40.4 33.1 26.8 22.5
7/20/19 8:00 9:00 52126 3600 32.1 67.7 22.9 43.9 63.5 94.2 39.1 35.3 30.5 26.8
7/20/19 9:00 10:00 55726 3600 34.4 69.9 26.8 47.7 62.7 99.8 41.0 37.1 32.9 30.1
7/20/19 10:00 11:00 59326 3600 33.8 69.4 26.7 43.9 59.8 96.4 40.7 36.6 32.4 29.5
7/20/19 11:00 12:00 62926 3600 34.9 70.5 26.0 44.1 62.1 102.1 42.0 38.0 33.4 29.5
7/20/19 12:00 13:00 66526 3600 34.9 70.5 24.8 45.7 62.7 97.1 41.9 38.2 33.1 28.4
7/20/19 13:00 14:00 70126 3600 35.8 71.4 24.4 49.7 62.9 95.0 43.8 39.5 33.4 28.0
7/20/19 14:00 15:00 73726 3600 36.4 71.9 25.1 52.8 72.8 94.2 44.8 39.7 34.0 29.3
7/20/19 15:00 16:00 77326 3600 34.5 70.1 24.1 52.1 75.9 97.1 42.4 37.4 32.6 27.9
7/20/19 16:00 17:00 80926 3600 36.3 71.9 24.2 52.1 77.7 95.8 45.6 39.3 33.3 29.2
7/20/19 17:00 18:00 84526 3600 33.8 69.3 24.2 52.8 67.6 95.0 42.8 36.2 30.7 27.1
7/20/19 18:00 19:00 88126 3600 32.7 68.2 24.8 54.5 67.7 91.1 42.4 33.7 29.6 26.9
7/20/19 19:00 20:00 91726 3600 31.5 67.1 23.4 48.2 64.6 83.7 42.3 33.5 28.3 25.8
7/20/19 20:00 21:00 95326 3600 32.6 68.2 25.8 58.8 73.3 89.7 41.1 33.9 29.7 27.5
7/20/19 21:00 22:00 98926 3600 30.9 66.4 24.9 44.0 65.7 35.6 37.8 33.7 29.5 27.1
7/20/19 22:00 23:00 102526 3600 36.2 71.8 21.6 60.0 76.9 82.1 47.2 33.2 27.7 24.1
7/20/19 23:00 0:00 106126 3600 27.9 63.5 20.6 46.6 71.7 35.6 35.0 30.0 26.7 23.5
7/21/19 0:00 1:00 109726 3600 30.0 65.6 22.1 46.7 64.3 35.6 40.9 30.9 27.8 25.1
7/21/19 1:00 2:00 113326 3600 26.1 61.6 19.5 52.2 66.0 35.6 30.0 27.4 24.7 22.5
7/21/19 2:00 3:00 116926 3600 30.3 65.9 19.2 60.5 75.0 35.6 33.6 24.9 22.5 20.6
7/21/19 3:00 4:00 120526 3600 30.2 65.8 19.9 58.4 73.3 35.6 30.4 24.5 22.1 20.7
7/21/19 4:00 5:00 124126 3600 22.4 58.0 18.8 43.1 74.6 35.6 28.9 23.5 21.3 19.6
7/21/19 5:00 6:00 127726 3600 30.1 65.7 18.6 58.7 71.3 35.6 39.2 30.6 23.0 19.9
7/21/19 6:00 7:00 131326 3600 32.9 68.5 21.1 51.8 67.3 35.6 43.1 35.9 28.0 23.4



7/21/19 7:00 8:00 134926 3600 36.2 71.7 22.6 61.5 75.6 35.6 45.3 36.6 29.5 24.9
7/21/19 8:00 9:00 138526 3600 31.6 67.2 24.0 42.7 61.4 35.6 40.1 35.1 28.9 26.2
7/21/19 9:00 10:00 142126 3600 31.5 67.1 23.9 57.0 70.4 35.6 39.0 33.4 28.5 26.2
7/21/19 10:00 11:00 145726 3600 31.3 66.8 23.7 49.8 74.2 88.2 42.5 33.4 27.5 25.1
7/21/19 11:00 12:00 149326 3600 30.3 65.9 21.9 45.2 74.9 91.1 39.9 33.2 27.0 24.1
7/21/19 12:00 13:00 152926 3600 31.4 66.9 22.0 46.8 63.1 93.3 38.2 34.4 29.8 25.1
7/21/19 13:00 14:00 156526 3600 46.0 81.6 26.8 69.0 84.5 93.3 60.7 38.7 33.0 29.8
7/21/19 14:00 15:00 160126 3600 36.4 72.0 24.1 58.5 72.1 97.7 45.0 38.7 33.8 29.0
7/21/19 15:00 16:00 163726 3600 40.6 76.2 22.6 65.4 82.9 96.4 49.4 37.9 32.0 27.5
7/21/19 16:00 17:00 167326 3600 48.0 83.6 25.5 74.1 89.5 97.7 57.1 39.1 32.8 29.0
7/21/19 17:00 18:00 170926 3600 34.3 69.9 23.9 52.0 71.0 89.7 42.5 37.1 32.2 27.6
7/21/19 18:00 19:00 174526 3600 33.3 68.9 23.9 48.6 63.6 88.2 40.5 37.0 30.8 26.1
7/21/19 19:00 20:00 178126 3600 28.8 64.4 22.6 48.1 74.6 95.8 37.6 30.6 26.5 24.4
7/21/19 20:00 21:00 181726 3600 29.5 65.1 21.5 51.7 67.1 35.6 38.9 31.5 25.8 23.5
7/21/19 21:00 22:00 185326 3600 29.7 65.3 21.2 49.7 66.2 35.6 38.7 32.8 26.0 23.6
7/21/19 22:00 23:00 188926 3600 32.0 67.6 20.4 57.8 72.6 35.6 43.4 32.8 24.8 22.1
7/21/19 23:00 0:00 192526 3600 29.9 65.5 21.0 45.2 62.7 35.6 41.1 33.6 24.5 22.3
7/22/19 0:00 1:00 196126 3600 25.2 60.8 19.1 39.7 56.7 35.6 35.3 26.6 23.8 20.3
7/22/19 1:00 2:00 199726 3600 23.3 58.9 19.2 40.1 67.9 35.6 30.8 25.0 21.8 20.3
7/22/19 2:00 3:00 203326 3600 23.8 59.3 19.5 43.6 68.1 35.6 29.8 25.0 22.8 21.0
7/22/19 3:00 4:00 206926 3600 28.7 64.3 19.5 59.2 73.0 35.6 33.0 27.6 24.5 21.4
7/22/19 4:00 5:00 210526 3600 26.3 61.9 19.8 51.8 73.4 35.6 32.8 27.3 24.1 21.4
7/22/19 5:00 6:00 214126 3600 26.6 62.2 20.5 41.9 59.6 35.6 34.3 29.5 24.6 22.4
7/22/19 6:00 7:00 217726 3600 28.9 64.5 21.3 50.6 72.6 35.6 36.7 31.9 26.3 23.4
7/22/19 7:00 8:00 221326 3600 32.9 68.5 23.8 57.0 72.9 35.6 40.9 35.5 29.6 26.5
7/22/19 8:00 9:00 224926 3600 36.6 72.1 25.5 57.8 69.6 83.7 46.5 35.8 30.7 28.0
7/22/19 9:00 10:00 228526 3600 31.9 67.5 25.0 48.1 73.1 86.2 42.1 33.4 29.8 27.6
7/22/19 10:00 11:00 232126 3600 44.2 79.8 24.0 69.2 88.4 92.2 49.7 35.7 28.4 26.1
7/22/19 11:00 12:00 235726 3600 43.6 79.2 22.5 68.3 82.1 94.2 48.9 37.4 29.4 25.0
7/22/19 12:00 13:00 239326 3600 31.9 67.4 22.9 50.7 75.2 91.1 40.8 33.8 29.7 26.2
7/22/19 13:00 14:00 242926 3600 44.3 79.9 22.9 69.2 80.0 91.1 54.8 34.6 27.3 24.9
7/22/19 14:00 15:00 246526 3600 42.5 78.1 23.2 64.1 78.1 88.2 56.3 35.8 30.4 26.7
7/22/19 15:00 16:00 250126 3600 37.3 72.9 26.4 49.3 78.3 95.0 43.1 40.3 36.1 31.7
7/22/19 16:00 17:00 253726 3600 44.3 79.8 25.9 69.4 87.2 93.3 54.9 42.9 37.4 31.5
7/22/19 17:00 18:00 257326 3600 33.6 69.1 23.0 47.1 72.3 86.2 41.6 36.3 31.9 27.4
7/22/19 18:00 19:00 260926 3600 45.5 81.1 27.8 65.7 77.9 88.2 60.7 43.1 35.9 31.2
7/22/19 19:00 20:00 264526 3600 36.3 71.9 20.9 50.4 62.3 35.6 46.5 40.1 30.2 23.1
7/22/19 20:00 21:00 268126 3600 29.2 64.8 21.3 42.4 58.2 35.6 38.8 30.6 27.6 23.8
7/22/19 21:00 22:00 271726 3600 28.5 64.1 22.0 42.3 62.5 35.6 38.2 30.9 26.0 24.2



7/22/19 22:00 23:00 275326 3600 29.2 64.7 20.5 43.2 55.7 35.6 39.5 31.7 26.3 22.2
7/22/19 23:00 0:00 278926 3600 26.6 62.1 20.7 38.6 58.7 35.6 35.0 28.0 25.3 23.4
7/23/19 0:00 1:00 282526 3600 26.1 61.7 20.5 54.5 67.2 35.6 31.8 27.8 23.9 21.4
7/23/19 1:00 2:00 286126 3600 25.7 61.3 19.8 38.6 59.9 35.6 32.1 28.1 24.7 21.4
7/23/19 2:00 3:00 289726 3600 26.2 61.8 19.9 44.8 68.8 35.6 30.9 28.7 25.0 22.0
7/23/19 3:00 4:00 293326 3600 25.3 60.9 21.2 33.6 54.3 35.6 30.6 27.1 24.7 23.2
7/23/19 4:00 5:00 296926 3600 25.7 61.3 22.9 38.7 54.3 86.2 33.7 26.9 24.6 23.5
7/23/19 5:00 6:00 300526 3600 40.8 76.4 24.6 55.8 85.0 95.8 53.5 43.1 29.1 26.2
7/23/19 6:00 7:00 304126 3600 31.3 66.8 25.8 43.5 68.7 87.3 36.7 33.6 30.4 27.7
7/23/19 7:00 8:00 307726 3600 51.6 87.2 26.9 82.3 107.3 114.1 59.4 44.9 33.8 30.2
7/23/19 8:00 9:00 311326 3600 40.6 76.2 28.3 63.8 83.2 86.2 54.9 40.3 33.0 30.4
7/23/19 9:00 10:00 314926 3600 36.8 72.4 28.7 63.0 78.5 101.8 46.8 37.5 32.3 30.2
7/23/19 10:00 11:00 318526 3600 32.7 68.3 25.8 46.4 66.3 88.2 41.9 34.7 30.8 28.3
7/23/19 11:00 322126 2047 32.2 65.3 25.3 46.4 75.1 89.7 39.8 35.1 30.2 27.6
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December 16, 2019 
 

Backcountry Against Dumps, Inc. 
℅ Donna Tisdale 
P.O. Box 1275 
Boulevard, CA 91905  
 

Re: Wind Turbine Infrasound and Low-Frequency Noise Survey in Boulevard, CA 
 

Ms. Tisdale:  

At your request, dBF Associates, Inc. (dBFA) conducted an acoustical survey to 
document infrasound and low-frequency noise (ILFN) generated by the existing wind 
turbines (WTs) in the Boulevard area of unincorporated San Diego County, California.  

There are currently two wind farms in the Boulevard area: Kumeyaay with (25)  
2-megawatt WTs and Tule with (57) 2.3-megawatt WTs. To the east is the Ocotillo wind 
farm with (112) 2.3-megawatt WTs. To the southeast in Mexico is the Energia Sierra 
Juarez (ESJ) wind farm with (47) 3.3-megawatt WTs.  

Noise recordings obtained on Friday, August 16, 2019 conclusively document the 
presence of ILFN, at homes up to approximately 6 miles away, generated by the WTs at 
the Kumeyaay and Tule facilities.  

During the noise recordings, amplitude modulated (AM) noise was observed in the field. 
Analysis of the noise recordings also indicates excessive AM noise generated by the 
existing WTs.  
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MEASUREMENT LOCATIONS 

Outdoor and indoor noise recordings were made at three residences in the Boulevard 
area, during daytime, evening, and nighttime periods of the day. Refer to Table 1 for 
details.  

Table 1. Measurement Locations 

Residence Address Location Distance to  
Closest WT 

Measurement  
Start Times 

Tisdale 1250 Tierra Real Lane 32.622245,  
-116.348327 5.7 miles (Kumeyaay) 

12:12 PM 
6:58 PM 
10:23 PM 

Morrison 2920 Ribbonwood Road 32.709943,  
-116.297129 1.46 miles (Tule) 

1:40 PM 
8:14 PM 
11:16 PM 

Guy 2975 Ribbonwood Road 32.718458,  
-116.290017 4,430 feet (Tule) 

2:44 PM 
9:25 PM 
11:58 PM 

 

NOISE RECORDING METHODOLOGY 

All noise recordings were made with Brüel and Kjær (B&K) type-4193 ½-inch pressure 
field microphones, which are specifically designed for infrasound and low frequency 
(below 40 cycles per second [Hz]) measurements, and provide a linear response from  
0.07 Hz to 20,000 Hz. A B&K type-UC-0211 adapter was used to couple the 
microphones to a B&K type-2639 preamplifier, providing a linear frequency response 
down to 0.1 Hz for the microphone / adaptor / preamplifier system. All recordings were 
calibrated with B&K type-4230 calibrators, which are checked and adjusted every 6 
months with a B&K type-4220 pistonphone in the Wilson Ihrig laboratory in Emeryville, 
California. The Wilson Ihrig pistonphone itself is calibrated annually with a signal 
traceable to the National Institute of Standards and Technology.  

Inside each residence, a microphone was mounted on a tripod at 4.5 feet above the floor, 
in the middle of the living room or a bedroom; the microphone was oriented vertically 
and covered with a 3‐inch diameter wind screen.  

A second microphone was set up outside of each residence. In some cases, a third 
microphone was set up in another location outside of the residence. Following 
International Electrotechnical Commission (IEC) Standard 61400‐11, the outside 
microphone was rested horizontally (i.e., flush mounted) on a ½‐inch‐thick plywood 
“ground board” that is 1 meter in diameter. The microphone was oriented in the direction 
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of the nearest visible wind turbine and the ground board was placed in a flat location 
between the residence and the wind turbines.  

Also following IEC 61400-11, wind effects on the outdoor microphone were reduced 
using both a hemispherical 7-inch-diameter primary windscreen placed directly over the 
microphone, and a hemispherical 20-inch-diameter secondary windscreen placed over the 
primary windscreen and mounted on the ground board. The microphone and primary 
windscreen were placed under the center of the secondary windscreen. 

The primary windscreen was cut from a spherical, ACO-Pacific foam windscreen with a 
density of 80 pores per inch (ppi). The secondary windscreen was constructed by WIA 
using a wire frame covered with ½ inch open wire mesh. A one-inch-thick layer of open 
cell foam with a density of 30 ppi was attached to the wire mesh.  

Both microphones used at the residences were powered by B&K type-2804 power 
supplies. Indoor and outdoor noise signals were recorded simultaneously to allow for 
correlation of indoor and outdoor sound levels during subsequent analysis. 

All noise samples were recorded with a RION DA21 digital recorder, which provides a 
linear frequency response (i.e., ±0.1% or less) to a lower frequency limit of essentially 
0.1 Hz when used in the “AC mode” (which was used). Twenty-minute (nominal) noise 
recordings were made at each location. All measurement data reported herein are based 
on analyses conducted in the Wilson Ihrig laboratory.  

Noise Measurements in Presence of Wind 

Some atmospheric pressure fluctuations are oscillatory in nature, whereas others are not. 
An example of a non-oscillatory pressure fluctuation is a change in barometric pressure – 
a change that occurs over a much longer time scale (e.g., hours) than the fluctuations 
being measured in this study. Wind and, in particular, gusts of wind cause another form 
of non-oscillatory pressure fluctuation, though it occurs on a much shorter time scale 
(e.g., a fraction of a second). Local wind can cause a pressure change affecting the human 
ear similar to the pressure change that occurs in an airplane as it ascends or descends 
during takeoff and landing, but this pressure change is not sound.  

Sound, in contrast to non-oscillatory fluctuations, consists of regular oscillatory pressure 
fluctuations in the air due to traveling waves. Sound waves can propagate over long 
distances depending on many factors. In the case of noise generated by machinery, the 
pressure fluctuations can be highly periodic in nature (i.e., regular oscillations). Sound 
that is characterized by discrete frequencies is referred to as being tonal. Although wind 
can generate sound due to turbulence around objects (e.g., trees, buildings), this sound is 
generally random in nature, lacks periodicity and is usually not in the infrasound range of 
frequencies.  
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However, the sound measurements we were interested in for this study (i.e., periodic 
wind turbine-generated ILFN) can be greatly impacted by non-oscillatory pressure 
fluctuations and extraneous noise caused by, for example, wind turbulence due to steady 
wind and particularly during gusts. The microphones used in these measurements are 
highly sensitive instruments, with pressure sensor diaphragms that will respond to any 
rapid enough pressure change in the air regardless of the cause. To minimize spurious 
(i.e. unrelated to the noise source being measured) noise and “pseudo sound” artifacts 
caused by wind gusts and other pressure fluctuations not associated with the wind 
turbine-generated noise itself, we employed special procedures. The main sources of 
spurious noise and the procedures we used to minimize its impact are discussed more 
fully below.  

Noise Artifacts due to Turbulence at the Microphone 

The most commonly-encountered source of noise artifacts in outdoor noise measurements 
is the turbulence caused by wind blowing over the microphone. To minimize this effect 
of wind when conducting environmental noise measurements outdoors, it is standard 
practice to use a windscreen, the size of which is usually selected based on the magnitude 
of the wind encountered. The higher the wind speed, generally the larger the windscreen 
required to minimize noise artifacts caused by air turbulence at the microphone.  

The windscreen used must be porous enough so as not to significantly diminish the 
pressure fluctuations associated with the noise being measured, which is to say that the 
windscreen must be acoustically transparent. As indicated above, the measurements 
reported herein followed procedures on windscreen design and usage as recommended by 
IEC 64100-11 to ensure accurate measurements.  

Noise Artifacts due to Air Gusts 

There is another – and more problematic – source of wind-based noise artifacts. This one 
is caused by non-oscillatory pressure fluctuations associated with wind gusts as well as 
the pressure associated with the air flow in a steady wind. Air gusts can have an effect on 
a microphone signal in two ways. Outdoors, the microphone diaphragm will respond to 
the direct change in pressure associated with air flow; whereas indoors, the microphone 
will respond to the indirect change in pressure associated with wind and particularly gusts 
of wind that pressurize the interior of the building. These wind effects induce noise 
artifacts that appear in the electrical signal generated by the microphone that is in the 
ILFN frequency range. This pseudo noise can, in turn, affect the spectral analysis of the 
recorded data. This form of pseudo noise (i.e., pressure changes due to air flow) is not 
substantially reduced by the use of a windscreen or even multiple windscreens regardless 
of their size.  

As discussed more fully in the Method of Analysis of Recorded Data section below, the 
sound recordings in this study were analyzed using a fast Fourier transform (FFT) 
technique to resolve low frequency and infrasound data. The primary range of interest in 
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these measurements was in frequencies between 0.1 and 40 Hz. An FFT analysis 
produces a constant bandwidth (B). A 400-line FFT was used in the analysis, which 
means the bandwidth was B = 0.1 Hz. This allows resolution of frequency components to 
fractions of one Hz. When using a very narrow bandwidth (e.g., 0.1 Hz), the time 
required for filtering is long in order to obtain adequate frequency resolution. The FFT 
analysis time T required for a specific bandwidth B is given by: T = 1/B. For a 0.1 Hz 
bandwidth, the time required is 10 seconds. At this time scale, the effects of air pressure 
changes due to air movement tend to linger in the filtering process as discussed in the 
Method of Analysis of Recorded Data section below.  

To reduce the wind gust-induced noise artifacts that manifest in the data with such long 
filtering times, both physical means during recording and analytical post-recording 
methods can be employed to minimize this spurious noise. The most effective pre-
measurement technique is to dig a hole in the ground and put the microphone into it. If 
two pits and microphones are used, then a cross-spectral analysis is also possible. In this 
study, however, it was impractical and, in some cases, impossible to dig microphone pits 
at the measurement locations. We thus relied on post-measurement analytical methods to 
filter out the pseudo noise as much as possible.  

Each of the two most effective analytical techniques takes advantage of the fact that wind 
turbines and other large rotating machinery with blades (e.g., building ventilation fans 
and helicopters) produce very regular, oscillatory pressure fluctuations that are highly 
deterministic, whereas pressure changes due to air movement associated with local wind 
gusts are essentially random in nature. The sound produced by wind turbines is tonal in 
nature, meaning that it has a spectrum with discrete frequencies that, in this case, are 
interrelated (i.e., harmonics of the blade passage frequency). This difference between the 
random wind noise and the wind turbine noise provides a means to minimize the latter in 
the signal processing of the recorded data. It has been posited that it is the tonal nature of 
wind turbine infrasound that may have some influence on residents in the vicinity of large 
wind turbines.  

The noise artifacts associated with pressure changes at the microphone due to local wind 
gusts can be minimized in two ways when analyzing the recorded signal. The first 
technique is to average the noise measurements over a longer time period. This tends to 
reduce the effect of pseudo noise associated with random air pressure transients during 
wind gusts, but does not affect the very regular, periodic pressure fluctuations generated 
by wind turbines.  

When averaging over time is not sufficient, a second technique can be used to further 
minimize the effect of random pressure fluctuations associated with local wind. This 
second technique uses “coherent output power,” a cross-spectral process. Both time 
averaging and coherent output power are discussed below under the method of analysis 
of recorded data.  
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WIND TURBINE OPERATION DURING MEASUREMENTS 

The blade passage frequency (BPF) is the rate at which a WT blade passes in front of its 
tower. The formula for BPF is:  

BPF = (Turbine rpm / 60 seconds per minute) ´ Number of blades  

Associated with the BPF are harmonics, which are integer multiples of the BPF. In this 
study, we typically observed up to five discrete harmonics in the measurement data. The 
majority of the WTs at Kumeyaay and Tule were observed to be operating during the 
recordings. The BPFs observed for Kumeyaay Wind and Tule Wind were 0.84 Hz and 
0.71 Hz, respectively.  

METEOROLOGICAL DATA 

Weather Underground is a source for local weather data including wind speed and 
direction, temperature, precipitation, and atmospheric pressure. The closest weather 
monitoring station to Boulevard is approximately 12 miles away in Campo. Weather 
Underground data are archived by MesoWest from which we obtained meteorological 
data for the period of noise recordings. Average wind speeds ranged from 4 mph to a 
high of 18 mph. Daytime and evening wind was predominately from the west-southwest, 
southwest, or south-southwest; nighttime wind was from the north-northeast.  

METHOD OF ANALYSIS OF RECORDED DATA 

The recordings were subsequently analyzed in the Wilson Ihrig laboratory with a Larson 
Davis type‐2900 2‐channel FFT analyzer. Each recorded sample was first viewed in 
digital strip chart format to visually locate periods of lower local wind gusts to minimize 
low- frequency wind pressure transient effects on the data. The FFT analyzer was set for 
40‐Hz bandwidth, with 400‐lines, resulting in 0.1‐Hz resolution. Linear averaging was 
used. A Hanning window was used during a one‐ to two‐minute, low‐wind period to 
obtain an “energy average” with maximum sampling overlap. The results were stored for 
each sample, including autospectra, coherence, and coherent output power for both 
channels of data at the residential locations (i.e., indoors and outdoors). Autospectra were 
also obtained for the reference locations. 

Autospectra and Coherent Output Power 

One of the strengths of the indoor‐outdoor sampling procedure is that it made possible the 
use of what is called the “coherent output power” to minimize the effect of the low‐
frequency wind pressure transients caused by local wind gusts.  

Coherent output power is based on use of the coherence between two signals to weight 
the spectra of one of the signals based on coherent frequency components common to the 
two simultaneously recorded signals. Where, as here, the wind turbine-generated noise 
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remains at fairly consistent frequencies over the recording periods, the effects on the 
recorded signal of the essentially random, non-oscillatory pressure fluctuations caused by 
wind gusts should be reduced using this analysis procedure. The result is sometimes 
referred to as the coherent output spectrum.  

Sound Level Corrections Due to Use of Ground Board 

Placing an outdoor microphone on a ground board, as was done in this study, results in 
higher sound pressure levels (up to 3 dB greater) for frequencies in the range of 50 to 
20,000 Hz when compared to those measured at 4.5 to 5.5 feet above the ground, a 
standard height used to make environmental noise measurements as indicated in ANSI 
S12.9-2013/Part 3. Consequently, corrections to the sound level data at frequencies 
greater than 50 Hz obtained using a ground board would be required.  

However, for frequencies less than 50 Hz, the sound pressure level at the ground surface 
is essentially the same as that at a height of 5 feet. This is because a microphone on a 
tripod 5 feet above the ground is at a height less than one-fourth the wavelength of the 
sound at this frequency and there is little difference at frequencies less than 50 Hz 
between the sound field at ground level and the sound field at 5 feet above the ground.  

Because the data presented herein are in the ILFN range with frequencies less than 40 Hz, 
no corrections to the sound level data are necessary, even though the measurements were 
made with a ground board. Similarly, because AM describes relative differences in sound 
level, no corrections are necessary.  

ILFN Data  

There are four wind turbine facilities with a combined total of 241 WTs within 11 miles 
of the residences at which recordings were made. Each of the current WT facilities has an 
array of WTs made by a different manufacturer or installed with a different WT model. 
Consequently, the WTs at each facility have different rotational speeds. It was not 
practical to simultaneously observe all the WTs at the four facilities, and the rotational 
speeds of individual WTs vary from one another and change over time depending on 
local wind conditions. Furthermore, the WTs at Kumeyaay Wind and Tule Wind operate 
at rotational speeds that are not too dissimilar (i.e., about 16 and 14 rpm, respectively). 
These factors make linkage of ILFN at certain frequencies with a specific wind turbine 
facility somewhat challenging.  

It is clear from the discussion above that well‐defined spectral peaks at frequencies less 
than 10 Hz are generally mechanically-generated infrasound, and at frequencies less 5 Hz 
the infrasound is obviously generated by WTs. Note that in general for large, industrial 
wind turbines the highest operational speed is 20 rpm, which corresponds to a BPF of 1.0 
Hz for a turbine with three blades.  
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Consequently, peaks below 1.0 Hz are clearly BPFs of various WTs, and peaks that are 
multiples of a BPF between the frequencies of 1.0 Hz and 10 Hz are consequently 
harmonics of BPF, although harmonics that appear in the spectral data are typically 
limited to about 5 Hz.  

The coherent output power spectra measured inside residences are shown in the attached 
plots. It is apparent from the data plots that there are reoccurring spectral peaks at specific 
frequencies less than 5 Hz. Not all the peaks occur for all the residences, due to 
differences in distance, orientation of WT blade to the residence, possible shielding by 
intervening terrain, atmospheric conditions; however, where they are present, they are 
present regardless of time of day or location, which is a clear indication of infrasound 
generated by WTs.  

Table 2 lists the highest measured indoor sound pressure levels, and the frequency of 
those peak sound pressure levels.  

Table 2. Measured Sound Levels 

Residence Measurement  
Period 

Highest Sound Pressure Level;  
Dominant Frequency Rotor Rotational Component 

Tisdale 
Daytime  
Evening  
Nighttime  

44 dB at 0.88 Hz 
49 dB at 2.54 Hz 
47 dB at 1.66 Hz 

Kumeyaay BPF 
Kumeyaay 2nd Harmonic 
Kumeyaay 1st Harmonic 

Morrison 
Daytime  
Evening  
Nighttime 

52 dB at 0.59 Hz 
48 dB at 0.78 Hz 
57 dB at 1.66 Hz 

Ocotillo BPF 
Tule BPF 
Kumeyaay 1st Harmonic 

Guy 
Daytime  
Evening  
Nighttime 

64 dB at 0.88 Hz 
60 dB at 1.47 Hz 
63 dB at 2.54 Hz 

Kumeyaay BPF 
Tule 1st Harmonic 
Kumeyaay 2nd Harmonic 

 

AMPLITUDE MODULATION 

Several area residents have commented on what they characterize as a “whooshing” 
sound from WTs. This sound was pronounced at the Guy residence, the closest 
measurement to the Tule WTs. An analysis of the Guy residence recordings clearly 
indicates amplitude modulation (AM). AM is the fluctuation of sound, in this case air 
flow turbulence noise generated at the WT blades’ trailing edge, modulated (changing 
sound level) at the frequency of the BPF.  

A sample of recorded noise from the Guy residence was analyzed, as shown in the 
attached plot. At 250 Hz, the AM ranges from 3 to 10 dB, with the typical variation  
from 5 to 6 dBA.  
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CONCLUSIONS 

It is clear from the measured noise data that there is significant wind turbine-generated 
ILFN and AM from the Kumeyaay and Tule Wind facilities affecting homes up to 
approximately 6 miles away. This conclusion is coherent with the conclusions of the 
2014 and 2019 Wilson Ihrig studies.  

Sincerely,  

dBF ASSOCIATES, INC.  

 

  
Steven Fiedler, INCE 
Principal 
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TERRA-GEN’S CAMPO WIND
View 1

Tisdale's Morning Star Ranch 



TERRA-GEN’S CAMPO WIND
View 2

Tisdale's Rental Property 



TERRA-GEN’S CAMPO WIND
View 3

Fordyce Home 



TERRA-GEN’S CAMPO WIND
View 4A

DeGroot Property 



TERRA-GEN’S CAMPO WIND
View 4B

DeGroot Property 



TERRA-GEN’S CAMPO WIND
View 5

Campo Tribal Members' Homes - Kumeyaay Road 



TERRA-GEN’S CAMPO WIND
View 6

Southern Indian Health Center- Church Road 



TERRA-GEN’S CAMPO WIND
View 7

Campo Tribal Member's Home -BIA 15 



TERRA-GEN’S CAMPO WIND
View 8

Tisdale's Vacant 50 Acre Parcel - Homesite
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CAMPO TRIBAL MEMBERS PLEAD FOR LEGAL HELP, 
ALLEGE RIGHTS VIOLATED IN WIND PROJECT APPROVAL: 
PETITION SEEKS REVOTE ON CONTROVERSIAL PROJECT 

 

“Our reservation is in dire financial condition. We have really nothing to give our youth…All we have are 
false promises.” – Denis Largo, tribal elder who delivered a petition calling for a vote to overturn wind 
project approval 

By Miriam Raftery 

Photo: Tribal elder Dennis Largo 

February 14, 2020 (Campo)—Whistleblowers in the Campo band of Mission Indians claim that their 
tribal leadership pushed through approval of a massive wind project during an improperly noticed 
meeting. They have now collected enough signatures to overturn that approval with a revote.  But 
despite the Feb. 13th deadline to notify tribal members of a meeting to revote on the controversial 
project, several tribal members say they have not received any such notice.    

The proposed Campo Wind project would allow 60 turbines built by Terra-Gen on the reservation. Each 
would be 586 tall, the tallest wind turbines ever built on land, according to Donna Tisdale, chair of the 
Boulevard Community Planning Group, which also opposes the project. 

 



A map of the reservation is filled with red dots representing the proposed turbine locations, far closer to 
homes than is permitted at many other wind projects.Some homes will have turbines on multiple sides. 
The turbines will be far bigger than those at the existing Kumeyaay Wind Farm nearby – a project that 
has generated complaints from many residents who say noise, infrasound, flashing lights and blade 
flicker have caused headaches, sleep disruption, drops in property values, and fears that a growing 
number of cancers may be linked to stray voltage from the turbines.  

 

Yet no adequate mitigation of those impacts has been done, and documents for the new project 
proposed reveal that the tribal leadership denies any problems with the existing wind turbines – despite 

well documented complaints including a medical study at California State University, San Marcos on 
area residents which found two-thirds suffered sleep disruption and measurements taken by an expert 
who found stray voltage 1,000 times higher than normal in some homes on the neighboring Manzanita 

Indian reservation close to the turbines. 

Existing turbines in Campo have also exploded and caused brush fires, as ECM has documented, putting 
homes at risk.  (Photos, left) 

Residents fear the new project, far larger and much closer to homes on multiple sides, will render their 
homes uninhabitable. For tribal members, who are not allowed to sell their home or land, that means 
losing everything – their health, their land, and their children’s future. 

Yet another wind project is planned just off the reservation nearby, adding to residents' concerns. 

“We’ll be surrounded,” says one tribal member who asked to remain anonymous for fear of retaliation. 
In the past, tribal members who have opposed the will of the leadership have been threatened with job 
losses, disenrollment, and even physical violence, according to the whistleblowers.  The member notes 
that after one contentious tribal election, a winning candidate was hit over the head and hospitalized, 
later obtaining restraining orders against multiple assailants. Court records document the latter.   

Another tribal member says he doesn't want his grandchildren to grow up in poverty. “All of our land 
will be taken,” he says in a voice heavy with sorrow. 

Whistleblowers told ECM that current tribal Chairman Harry Paul  Cuero Jr. has violated their tribal 
constitution, which requires that tribal general council meetings be held monthly. Instead, after the 
2012 election, no such meetings were held for six years, the tribal members state. The new leadership 
fired the tribal lawyer and disbanded the tribal police department, leaving little recourse for those 
seeking protection from alleged abuses of power.  No taping of tribal meetings is allowed, nor are 
members allowed to bring witnesses such as attorneys or media members, a former tribal council 
member told ECM. 

https://www.eastcountymagazine.org/research-team-studies-wind-turbine-syndrome-manzanita-tribal-members
https://www.eastcountymagazine.org/sound-and-electromagnetic-field-experts-raise-serious-concerns-over-impacts-proposed-wind-projects-n


On April 3, 2018, the tribe did convene a meeting for tribal members to meet with Terra-Gen in what 
members say was described as an “informational” meeting.  Though the sign-in sheet reportedly had 60 
names, “half the people left disgusted” believing no vote would be taken, and there was no quorum, 
members who stayed that night now state.  They claim that after most opponents left, leaders brought 
in supporters , including many family members, to push through an unannounced vote 34-14 to approve 
the Campo Wind project. 

“I heard about it [the meeting] through the wind,” one tribal member said.  “It was an illegal vote.” 

Two concerned young women in the tribe started a petition to call for a new vote, recalling that a few 
years back, another unpopular wind project, Shulu’uk Wind, was approved and later overturned in a 
revote.  

Supporters have argued that the project would generate revenues for a tribe in which many members 
live below the poverty line. But opponents say the tribal leadership, which does not live on this 
reservation, is pursuing “dollar signs” at the expense of those who live here.  They say tribal members 
have not shared in any significant revenues from the already existing wind project – and further contend 
that the leadership has not disclosed casino revenues, which is required under state law. 

“I’m the tribal elder that delivered the petition to Mr. Cuero personally in his office on January 23rd,” 
says Denis Largo, a U.S. Navy veteran who served about the USS Midway in Vietnam.  A cancer survivor, 
he is concerned about the heath impacts the project could pose and the process “that takes away our 
rights as a tribe.”  

He adds, “Our reservation is in dire financial condition. We have really  nothing to give our youth, 
nothing to pass down. All we have are false promises. These windmills are supposed to bring us some 
glimmer of hope, but all they’ve brought us are despair.. This administration has just kept us in the dark 
– and it’s time to bring some light to it.”  

Others fear loss of artifacts and cultural heritage, noting that an ancient village was bulldozed in nearby 
McCain Valley, according to a witness who spoke under condition of anonymity.  “This will be worse,” 
the whistleblower said, noting that tribal leadership already turned a blind eye when Caltrans destroyed 
the signature “Indian rock” on their reservation.  

Some tribal members have tried to bring federal attention to their plight.  In 2016, one member wrote 
to the Bureau of Indian Affairs to complain of the cessation of general council meetings and more. In 
2019, she wrote again with corruption allegations. But no action has been taken. 

Tisdale says she emailed Bureau of Indian Affairs representative Dan Hall to ask what happens if the 
petition is ignored, but she had not received a response by our press deadline for this article. ECM 
contacted the BIA’s regional office in Riverside, and no one responded. ECM has also reached out to 
Congressman Juan Vargas, whose district includes the Campo reservation, for comments and to ask if his 
office will request that the BIA provide oversight to assure a fair revote process. So far, no comments 
have been received from Vargas, though a staffer suggested concerned tribal and community members 
request a form to seek constituent services help. 

Update: On Feb. 15, after this article was published, Tisdale notified ECM, "After I talked to you, the BIA 
did respond that the vote is an internal tribal matter that they have no role in." 

ECM called Chairman Cuero on February 13, the deadline to notice tribal members about a revote 
meeting.  Asked  if he had received the petition seeking a revote on Campo Wind, he replied, “We did 
receive the petition.”  Asked when a meeting would be convened for a revote, he stated, “I don’t know 
that date yet,” then added, “I have no comments on that” and hung up on our editor. 

Several tribal members on Feb. 13 and 14 said they had not received any notices of a new meeting.  One 
said some other members received notice of an upcoming meeting described merely as “elections” with 
no mention of the petition or wind project.  Tisdale, who is not a tribal member, said she has seen a 



tribal agenda listing a meeting on Feb. 19  at 5:30 p.m.  with “response to petition” listed on the 
agenda.  But those entitled to vote are concerned that lack of notification is another attempt to prevent 
the 65 members opposed to what they view as the effective destruction of their reservation from being 
able to exercise their rights to stop the project. 

They want the BIA to intervene and provide oversight to assure that their rights are protected. In 
addition to a new vote on the wind project, they want a forensic audit and investigation of questionable 
financial actions, including a re-lease of existing wind turbines signed in the name of tribal leaders—not 
the entire tribal council. 

The Native Americans who live on the reservation where the wind turbines are set to be built say that 
they are full-blooded tribal members, resented by non-full blooded members who live elsewhere. “They 
are jealous. They call us “Muhti-hei, or new ground,” one member explains. 

If a revote  is thwarted, construction could begin soon, once a public comment period is over.  A final 
Environmental Impact Statement notice was posted this week in the Federal Register 
at www.campowind.com: https://www.govinfo.gov/content/pkg/FR-2020-02-10/pdf/2020-06669.pdf.  
The deadline for public comments ends on March 11th. 

Tisdale, who reviewed the EIS, says the proposed mitigation measures are “basically useless.”  The 
turbines slated on the reservations would also line a hill behind Tisdale’s home. The nonprofit 
Backcountry Against Dumps, founded years ago by Tisdale to oppose a landfill project on tribal land, 
plans to pursue legal action against once again if the tribal members are not able to stop the project 
internally, she told ECM. 

Tisdale has submitted comments voicing concern that among other issues, acoustical studies on 
potential noise and infrastructure impacts of the project relied on smaller wind turbines than the goliath 
turbines set to be built at Campo Wind-- larger than any ever built on land, according to Tisdale. She 
contends the local residents will be "guinea pigs" subjected to dangerous conditions. 

The petition, signed by 65 tribal members who seek to undo the project earlier approved by just 34 
votes, sums up the problems this way: 

We firmly believe no amount of income from any wind turbine project is worth the substantial losses it 
will create for our future." 

Source:  https://www.eastcountymagazine.org/campo-tribal-members-plead-legal-help-allege-rights-
violated-wind-project-approval-petition-seeks 

http://www.campowind.com/
https://www.govinfo.gov/content/pkg/FR-2020-02-10/pdf/2020-06669.pdf
https://www.eastcountymagazine.org/sites/eastcountymagazine.org/files/2019/February/campowindacousticalreview.pdf?11
https://www.eastcountymagazine.org/campo-tribal-members-plead-legal-help-allege-rights-violated-wind-project-approval-petition-seeks
https://www.eastcountymagazine.org/campo-tribal-members-plead-legal-help-allege-rights-violated-wind-project-approval-petition-seeks
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[EXTERNAL] Campo Wind

Dennis Wilson <cjdenzo@yahoo.com>
Tue 3/10/2020 7:39 PM
To:  Hall, Harold <Harold.Hall@bia.gov>

I want to go on record that I strongly oppose Campo Wind and endorse and support the anti-Campo
Wind FEIS comments submitted by the Boulevard Planning Group.

Thank you,
Dennis Wilson

Sent from Yahoo Mail on Android

https://go.onelink.me/107872968?pid=InProduct&c=Global_Internal_YGrowth_AndroidEmailSig__AndroidUsers&af_wl=ym&af_sub1=Internal&af_sub2=Global_YGrowth&af_sub3=EmailSignature
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[EXTERNAL] Campo wind FEIS Comments

erin tuatagaloa <etuatagaloa@gmail.com>
Sat 3/7/2020 2:07 PM
To:  Hall, Harold <Harold.Hall@bia.gov>

To : BIA From: Erin Tuatagaloa  Reference: Campo Wind Project.      Please protect the citizens of the
communities of Campo, Boulevard and Jacumba by stopping the proposed Campo Wind Turbines on
tribal lands. I am opposed to this project. Thank You Erin Tuatagaloa.    PO Box 1172 Boulevard, CA
91905
Sent from my iPhone
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[EXTERNAL] Campo Wind FEIS comments

Jeffrey Morrison <eastcountyproperty@yahoo.com>
Sun 3/8/2020 7:58 PM
To:  Hall, Harold <Harold.Hall@bia.gov>

1 attachments (1,019 KB)
Property Sales Last 3 years report.pdf;

Mr. Hall,

Below is my comment on one of the items in the Campo Wind FEIS.  Please read.

RTC-45-47: 2.21 Socioeconomic Condi�ons: Property Values
·         PROP 1: (excerpt): “Over the last 3 years, the number of single-family residences listed for sale
annually in the Boulevard area has remained rela�vely consistent despite the construc�on of several
large-scale energy projects in the area. Of the 57 home sales since 2017, half have closed at the lis�ng
price or higher” “…Thus, the data reinforce the large body of literature that supports that the
construc�on and opera�on of energy projects does not result in a decrease to property values, as
suggested by the commenters.”

I am a Real Estate Agent.  Here is the real information.  Went back exactly 3 years from today.  54 homes sold.  29
sold for less than asking price and 24 sold for at asking price or a bit higher.  So, less than half sold for the asking
price.  Also, the average days on the market have been 43 with one home being on the market for 184 days.  Note,
many of the homes that sold for "asking price" only sold AFTER their prices were reduced!

Personal experience with one of the sales.  39544 Clements St., 2.5 miles from closest wind turbine, Originally
listed for $480k, beautiful home, sellers accepted full price offer.  After disclosure of the possibility of more wind
turbines going in, the property fell out of escrow.  This happened to the sellers TWICE!  Sellers were able to sell for
$470k after it sat on the market for 95 days.  

Of the 3 homes that have sold this year (that's right, only 3 home have sold) and two of them sold under asking
price and the third sold for $200k as a fixer.  The wind turbines are keeping homes on the market longer and people
are not getting their asking prices.  The citizens are only getting their asking prices after a price reduction or when
agents list their homes under market values.  

This project WILL KILL the real estate market out here and WILL decrease values.  Ribbonwood road was the
premier location that everyone wanted to live in.  The homes for sale on Ribbonwood Road have been on the
market 164 days, 272 days, 124 days, and 37 days.  All of these homes are not overpriced and have only one or
two showings.

Please feel free to call me.

Please see attachment.

Jeff Morrison
Regional Realty & Investments
Cell 619-701-4408
Fax 619-858-3074
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[EXTERNAL] Campo Wind FEIS comments

Jeffrey Morrison <eastcountyproperty@yahoo.com>
Wed 3/11/2020 3:47 PM
To:  Hall, Harold <Harold.Hall@bia.gov>
Cc:  dianne.jacob@sdcounty.ca.gov <dianne.jacob@sdcounty.ca.gov>

Mr Hall,

My name is Jeff Morrison, resident and real estate agent in Boulevard, Ca.  I have lived in this
area for over 50 years and went to elementary and high school with many of the Campo Indian
Tribal Members.  They have always treasured their land and kept sacred land sacred to them
and their families.  I don't think that they understand the impact that the construction of these
wind turbines, roads and power lines will do to the reservation.  The reservation will be
absolutely destroyed by these turbines.  I'm afraid that the tribal members are being bought by
getting a one-time lump of money (I heard $30k each), but it will destroy everything that their
older family members have fought for.

There are other options for the Tribe to make money before selling out their sacred land to
people who don’t care about it at all.  Terra-Gen is just using good people who need extra
money and ruining everything they have worked so hard to be.  Terra-Gen will completely
destroy the entire Campo Reservation (seriously, take a good look at the map, it is the ENTIRE
reservation they will ruin) and not care at all because their pockets will be lined with cash at the
tribe’s expense!!!!  They don’t care about people, land and wildlife as long as they get MONEY!!

Please do us all a favor and deny big money companies from destroying sacred reservation
land.  I am sure the tribe can come up with other plans for tribal members to make money.

These wind turbines create major health issues.  My wife suffers from vertigo and is to the point
that she can’t live here anymore.  We have shadows in our house right now from the existing
wind turbines that make her sick.  It is only going to get worse and I am very concerned.  I have
video proof of the shadow flicker, but the file is too large to attach.

I am a real estate professional and property values have already proven to go down because of
the windmills.  Our neighbors lost out of two home sales when they filled out the disclosures
and disclosed the wind turbines.  I have invested 30 years into my house and it is getting to the
point where I can’t live here. 

I want to go on record that I strongly oppose Campo Wind and endorse and support the anti-
Campo Wind FEIS comments submitted by the Boulevard Planning Group, Backcountry
Against Dumps, and the 65 Campo Tribal members who signed the petition opposing Campo
Wind.

If you have any questions, please feel free to call, and please dont allow tribal lands to be
destroyed and taken advantage of, it is not fair to the tribal members and future family!!

Jeff Morrison
Regional Realty & Investments
Cell 619-701-4408
Fax 619-858-3074
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[EXTERNAL] Campo Wind FEIS comments

Laura Buehning <laurabuehning@gmail.com>
Mon 3/9/2020 4:06 PM
To:  Hall, Harold <Harold.Hall@bia.gov>

4 attachments (2 MB)
Manzanita WT Report - Body 2-24-13 FINAL.pdf; Manzanita WT Report - Appendix A 2-14-13 FINAL.pdf; Manzanita WT Report
Appendices B,C,D 2-14-13 FINAL.pdf; ATT00001.txt;

Laura Buehning MD MPH
29411 Oak Drive
Campo, CA 91906-1100
619-478-3064
laurabuehning@gmail.com

To:  Bureau of Indian Affairs
Re:  Terra-Gen’s Boulder Brush Facilities, Campo Wind and Torrey Wind projects proposed for the
Boulevard/Campo Reservation area

I formally oppose these project due to their significant adverse effects to people’s health, quality of life,
economic well being, public health and safety, wildlife, ecological and groundwater issues. 

I am a physician with previous or active board certification in dermatology, integrative and alternative
medicine, and preventive medicine and public health (curriculum vita available on request). 

For the past 15 years my work has focused on the area of bioenergetics.   Bioenergetics is a field of
medicine that evaluates the movement of energy in the body.  It is widely known that the human body
generates multiple electromagnetic fields such as muscle contraction (EKG and EMG), brain activity (EEG),
membrane polarization and depolarization, and the mitochondrial electron transport chain [1].
Bioenergetics has also demonstrated that many molecular systems are sensitive to electromagnetic fields
[1].

There is substantial evidence documenting the negative health effects of exposure to man-made
electromagnetic fields (EMF).  One of the most accepted and documented sources is the BioInitiative
report [2].  This report has compiled multiple scientific papers showing adverse physiological
mechanisms and specific diseases as a result of exposures to various frequencies in the EMF spectrum.

In regards to the proposed wind turbine projects, tribal members living close to the already existing wind
turbine facility in this area, have reported multiple illnesses, including asthma, cancers, heart problems,
inability to sleep and concentrate, and an increase in behavior problems among children [3]. These
symptoms are similar to the reports from other communities living near turbine projects around the
world, which has become referred to as “turbine syndrome.”

To corroborate these complaints, an in depth analysis of electromagnetic fields at the Campo and
Manzanita reservations was performed in 2012 [4] (A pdf of this report is included with this letter).  This
report showed elevated levels of electromagnetic fields including electric fields, radiofrequency radiation,
as well as high frequency electric transients and harmonics (dirty electricity).  It also documented that
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these harmful electromagnetic fields were primarily created by the existing nearby Kumeyaay wind
turbines [4].   The author concluded that these levels were a significant health hazard to the surrounding
communities.

In addition to this report, another assessment specifically of the dirty electricity component was
performed by one of the world’s leading authorities on this subject [5].  Dr. Milham has written the best
known book on this subject [6] as well as many peer-reviewed scientific papers, only a few of his most
relevant papers are referenced here [7-12].  He reported levels of transient voltage a thousand times
higher than normal in this region (5).  He recommended that “wind turbines should not be sited within
3/4 of a mile of homes, and that it would be prudent to delay wind farm construction until the utilities
and the manufacturers can solve their electrical pollution problems”.

In addition to these local effects, he explained that dirty electricity can also travel erratically through
ground and interconnected waters on the ground and under it, making it difficult to predict how far, or
where, it might propagate [5].   

Milham later submitted written comments for an April 13 2012 planning commission hearing of San
Diego County’s proposed wind ordinance [13].  This communication included graphs of the stray voltage
he measured at the reservation.  He concluded, “it would be prudent to delay wind farm construction
until the utilities and the manufacturers can solve their electrical pollution problems. Southern California
Edison and other utilities now dump nearly 80 percent of their delivered electricity into the earth for
return to the substations” [13].

Another important consideration in this project is the possible correlation between wind turbines and
vibroacoustic disease [14-16].  Although this is a condition that needs further research and validation, it
is important to note that many of the residents of the impacted community are reporting symptoms
consistent with this syndrome.

To conclude, I believe that there are sufficient relevant issues to warrant the denial of the proposed
project.  Tribal members in the affected community are already being adversely affected by the present
wind turbine project and these issues could be significantly compounded by additional projects in this
region.  It is also important to stress that everyone is being affected by the adverse health consequences
of our “electrification”.  I have found elevated levels of dirty electricity in every home that I have
evaluated.  Given the propagation of these electromagnetic fields, we are all being adversely impacted. 
This is not just a problem of a small rural community and Native American population, but a problem for
us all.  I believe that we need a better understanding of the health consequences and mitigation
methods for these relatively new sustainable energy projects before we progress with more widespread
and powerful projects.

Sincerely,
Laura Buehning MD MPH

1.  Hammerschlag R, Levin M, McCraty R, Bat N, Ives JA, et al. (2015) Biofield Physiology: A Framework for
an Emerging Discipline. Glob Adv Health Med 4: 35-41.
2.  BioInitiative 2012: A rationale for biologically-based exposure standards for low-intensity
electromagnetic radiation.  Accessed at: https://bioinitiative.org/conclusions/
3.  Jannen BJ. 2012.  Manzanita health study.  The Alpine Sun.  Accessed at: 
https://thealpinesun.com/manzanita-health-study/

https://bioinitiative.org/conclusions/
https://thealpinesun.com/manzanita-health-study/
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4.  Sal La Duca, 2012.  Assessment of power qualify and electromagnetic field exposure at Campo and
Manzanita reservation residences near the Kumeyaay wind tubines.
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Disclaimer 

This report is limited to electric fundamentals: Electric and Magnetic fields, Power Frequency Harmonics, and 

Transients, the latter two categories falling into what some define as electrical “pollution,” and does not address 

any physical noise, infrasound, or other form of emissions that may be generated by industrial wind turbines. 

This report is also preliminary and cooperation is needed from the turbine owners, SDGE, and the CPUC for 

more tests with the turbines and power off and on in order to clearly identify and eliminate the source of the 

electrical anomalies, and to ensure the safe and reliable delivery of electricity. 
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Executive Summary 
 

The author was retained by the Protect Our Communities Foundation to visit the Campo and Manzanita 

Indian Reservations to: (1) test Power Quality and Electromagnetic Field (EMF) exposure at a variety 

of residential and comparison locations from the operation of 25 Gamesa 2-MW G-87 wind turbine 

electric generators at the Kumeyaay Wind Facility, and (2) measure the EMF exposure of two 

Ocotillo-area private residences and one open-desert comparison location prior to the operational 

commencement of 112 Siemens 2.3-MW wind turbines that have now been mostly installed as part of 

Pattern Energy Group LP’s Ocotillo Wind Energy Facility.
1
  

 

Testing was conducted with the permission of 

individual Manzanita and Campo tribal home 

owners, as arranged and witnessed by Manzanita 

tribal member Rowena Elliott. Owing to the au-

thor’s distance from the investigation sites, Envi-

ronmental Testing and Technology (ET&T) from 

the San Diego area, assisted in the investigation 

with the intent of possibly providing follow-up 

testing. During the days of testing near operating 

turbines, the wind was weak, late in the day, and few turbines operating. Because the cooperation of 

Infigen Energy (Kumeyaay Wind owner based in Australia), or San Diego Gas and Electric Company 

(SDG&E) could not be obtained prior to the testing, it was not possible to make EMF measurements 

during a fuller range of operational conditions.  

 

Despite the involuntary constraints on testing, the measurements obtained were of high quality and 

were sufficient to identify numerous facets of the conventional residential electric supply near the 

Kumeyaay turbines that are anything but conventional – namely, inordinately high electric field 

strengths and substantial Electromagnetic Interference (EMI). The findings suggest that the high levels 

of EMF exposure at the tested residences are exacerbated if not primarily caused by (1) the expansion 

of the electric system web around the area’s residents, including the Kumeyaay wind turbines and other 

electric generators and their interconnections, (2) the operation of and intermittent electrical generation 

from the Kumeyaay wind turbines, an (3) the immediate proximity of power lines to residences. As 

discussed herein, it is well demonstrated that utility-scale wind turbines, with their associated transmis-

sion and substation facilities, can and do cause the type of EMF exposure shown by our testing. 

 

Because of the documented potential for significant adverse health and other effects from high levels of 

EMF exposure, as discussed further in this report, the author concludes this report with a discussion of 

some of the measures available to mitigate these harms.  

 

Findings 
 

Except for Mr. Ewing's Ocotillo residence, all other residences are modest dwellings of about 1000 

square feet, ranch-style construction, with no basement. The Ewing residence consists of a separate 

home and garage, with the home larger than the others. The Ocotillo homes are built on what can be 

considered open desert, with the tribal homes built on rugged high desert land terrain. 

                                                 
1
 A separate Health Impact Assessment is being conducted with the Manzanita Band of Kumeyaay Nation through the 

National Latino Research Center at California State University, San Marcos, to determine disproportionate health impacts 

on low-income and ethnic minority population. 
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Except for Mr. Ewing's, all residences have an attached breaker panel mounted on a structural wall with 

outdoor access and are limited to 100 Amps. The Ewing residence had larger electric controls detached 

from the house. 

All residences investigated employ NM / Romex indoor power distribution. This type of wiring allows 

the voltage resident on the conductors to produce an Alternating Electric Field through the insulating 

jacket. This is because the wires' insulating jacket (made of plasticizer-softened PVC), as well as 

Gypsum wallboard and most other structural components are transparent to the voltage-produced 

Electric Fields. These continuously pervade the living space, because all installed wiring is always 

energized, even if not in use. 

All residences investigated employ the common North American split-phase 120/240 V electric supply. 

All residences investigated are interconnected to an aerial WYE electrical system. In this system there 

is a physical hard connection between the 7200 Volt Primary Neutral/Ground, and the 120/240 Volt 

Secondary Neutral/ground. In this respect, if there are abnormal electrical characteristics associated 

with the Primary Neutral they will be conveyed to the Secondary Neutral, and the residents served by 

them, without reduction. 

Except for Site G, all residences had the 7200 V Primary distant from the structure and were at the end 

of a distribution circuit, or one of its branches. The Site G residence was constructed directly under the 

aerial Primary. 

All residences displayed electrical characteristics within their electrical systems that are foreign to their 

electrical devices and related consumption characteristics. That is, these characteristics were detectable 

even with no power in use within the residences investigated (main breaker open/off). By virtue of the 

Electric field availability from installed wiring, all of these uncommon electrical characteristics 

(whether with power on or off) became a component of chronic personal exposure. 

Some residents noted experiencing damaging interference with their electrical / electronic equipment. 

One individual remarked having to replace a well pump several times. High frequency harmonics or 

other frequencies using the electric system as a carrier were detected at this site.
2
 High frequencies per-

form no useful work, other than perhaps heating (precipitating equipment burnout), when they are con-

veyed to a device engineered for 60 Hz exclusively. Another noted repeated EMI to television reception. 

Again, a high frequency presence was identified at this site on the electric system, and due to the type 

of electrical connection, external EMI is 

brought indoors without reduction. Some tribal 

members described the onset of various health 

issues that seemed to coincide closely with a 

certain time lag from the installation of the tur-

bines, such as numerous cancers including 

stomach, kidney and brain.  

 

However, formally ascertaining the cause-and-effect relationships between these maladies, and the 

presence of EMI and wind turbine operations is beyond the scope of our testing and this report. 

                                                 
2
 Harmonics in your electrical system - What they are, how they can be harmful, and what to do about them – Eaton Cor-

poration, undated - 

http://www.newark.com/pdfs/techarticles/eaton/Eaton_Technical_Articles/UPS_Training/Powerware_Training/HarmonicsI

nYourElecSystem.pdf  

Hazards of Harmonics and Neutral Overload - a Schneider Electric White Paper, 2011 - 

http://www.apcmedia.com/salestools/SADE-5TNQZ5_R1_EN.pdf  
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Although the scope of testing was limited, preventing us from conclusively determining the ultimate 

source(s) and propagation pathway(s) of the measured EMI, the most likely sources appear to be the 

Kumeyaay wind turbines and associated electrical substation and power distribution facilities. The 

most likely pathways are through ground currents, via the aerial distribution primary, and through the 

air when in closest proximity to the turbines. This may be considered pollution in an otherwise 60-Hz-

only environment where it may interfere with various forms of sensitive electronics, or life forms 

whose sensitivity is heightened for whatever reason. 

 

Discussion 
 

The authors documented Alternating Magnetic and Electric Field backgrounds, Radio Frequency (RF) 

background, Neutral-to-Earth Voltage (for the system Neutral), and Wide-band Emission character of 

each field, where possible.  

 

The most notable finding is that all residences at which measurements were taken displayed substantial 

Electromagnetic Interference (EMI) within their electrical systems that were foreign to their electrical 

devices and related consumption characteristics.
3
 The Electric fields were also inordinately strong, even 

reaching extreme levels in certain locations like Site G (~700 V/m) due to the presence of the 7200-V 

aerial distribution primary.
4
 RF was relatively high, considering the rural character of the community. 

While Magnetic fields were minuscule, they were also dynamic in character and wideband, i.e. varying 

constantly and spanning a significant portion of the frequency spectrum.  

 

All fields were below officially recommended exposure guidelines that are based on Thermal consider-

ations or short-term (acute) effects, yet by virtue of the electric field availability from the installed wir-

ing, all of these uncommon electrical characteristics (whether with power on or off) enter the living 

space and become a component of chronic personal exposure for the residents. 

 

The EMI encountered may be associated with the Ground / Grounding current as described in 

Appendix D [3, 4] where current is flowing between grounding points of different voltage levels, and 

may be cause for current to flow from the ground wire into the soil, or from the soil into the ground 

wire, solely dependent on the instantaneous value of the grounding point voltage relative to the soil. 

The EMI encountered may also be carted about by the Electric Primary 7200-V power distribution 

system, which serves as a convenient antenna, to acquire it at one location and redistribute it to others. 

This EMI can thus migrate into homes and other occupied structures through power distribution lines, 

ground currents, and through the air, when in closest proximity to the source(s).  

 

The most powerful sources of EMI in the area are suspected to be the Wind Turbines, by the means 

they produce power. 

 

A brief Internet search on December 16, 2012, for a Gamesa 2.0 MW turbine disclosed the following: 

Gamesa 2.0 MW catalog - October 2012
5
 

Control system: Maximum output under Any wind condition. Dual powered generator, speed and 

power controlled by IGBT converters and electronic PWM control (Pulse Width Modulation).  

                                                 
3
 We confirmed the foreign origin of the EMI when we repeated our measurements with the power to the residences turned 

off (main breaker open/off) and still detected EMI. 
4
 Because the distribution primary is solidly referenced to ground, it can spread electric fields more than 300 feet radially 

from the power line in the absence of tree buffer, which attracts the electric field lines and shunts them into the ground due 

to the intimate root-soil contact. 
5 http://www.gamesacorp.com/recursos/doc/productos-servicios/aerogeneradores/catalogo-g9x-20-mw-eng.pdf    
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An IGBT is a Field-effect Transistor. In the world of electronics there are two 

types of transistors, Point-contact as shown to the right, and Field-effect.  

 

The Point-contact type is known as a Bipolar Transistor or BT. BTs have a 

limiting power rating.
6
 

 

The Field-effect type known as an Insulated Gate Bipolar Transistor or IGBT for short, function by 

electrostatic action and are essentially a switch that is either on or 

off, and is shown schematically and pictured below. The thermal 

limitations of the Point-contact device are not present.
7
 However, 

to properly employ the features of an IGBT, any desired analog 

output waveform has to be synthesized from digital means. In 

order to produce a smooth-appearing output waveform, filtering is 

used to smoothen an otherwise very erratic output, as shown to the 

right, also on page two of Appendix B, and commonly known as 

Pulse Width Modulation or PWM for short. 

   
 

A typical switching frequency for an IGBT is 30,000 Hz. This is equivalent to turning a switch on and 

off 30,000 times per second. A dimmer switch, in contrast, turns power on and off to its controlled 

device(s) at a frequency of 120 Hz. A faster switching frequency requires a steeper waveform. The 

steeper the waveform, the greater the number of Harmonics required to produce it. Some of the peculiar 

side effects of the associated components of this PWM are: 1) a spread of the harmonics across the 

Radio Frequency (RF) spectrum, as easily detectable with an AM radio, or suitable spectrum analyzer, 

and 2) induced voltages and currents onto anything electrically conductive within reach of the incident 

field. The latter, as described in the Aegis literature referenced,
8
 involves a process whereby the 

induced voltages and currents cause Electric Discharge Machining (EDM, a process with much 

similarity to welding) of the generator bearings and the races they fit into (apparently due to inadequate 

filtering), truly an Achilles’ heel. To prolong the life of a generator with PWM input, a shaft collar with 

conductive nanotubes (to increase the contact surface area) was developed by Aegis to short these 

induction effects to ground. Aegis’ testing, indicates the harmonics span to several MHz. The 

uncontrolled presence of these harmonics across the spectrum constitutes Electromagnetic Interference 

(EMI) with anything using that portion of the spectrum intentionally or under license to do so. 

                                                 
6
 Wattage = Voltage across the device x the Current through the device, or W = V x C. So when a BT has 20 volts across it 

and 2 amps through it, it is instantaneously dissipating 40 Watts of power, and requires a substantial heat sink to prevent 

immediate failure. Common heat sinks can be found at the rear of many audio amplifiers, as solid metal fins that get warm 

during use, because the output power BTs require adequate cooling. 
7
 When considering the relationship of W = V x C, during IGBT operation, the Voltage is zero (fully on, and maximum 

current) rendering zero power dissipation across the transistor, or the Current is zero (fully off, and maximum voltage) 

rendering zero power dissipation across the transistor. 
8
 Aegis - Preventing Generator Shaft Current Damage - William Oh - Electro Static Technology, 9-2006 - http://est-

aegis.com/TechPaper.pdf  

The IGBT to the left is limited to 30 

Amps and 900 Volts, or 27,000 Watts 

of throughput! Source: Wikipedia  

Perhaps not unlike what may be used 

in the wind turbine generator exciters. 
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Considering a typical .5% of the generator output being required at the exciter to provide stable 

operation would imply .5% of 2,000,000 Watts (2 MW), or 10,000 Watts (10 KW) of PWM power 

being fed to the exciter. All harmonics associated with 

this IGBT-fed exciter, at each generator, would need to 

be filtered, and induction effects shorted to ground. 

When anything electrical is shorted to ground, there is a 

cone of influence, much like an inverted ice cream cone, 

around the point of contact that expands with decreasing 

strength as one moves away from the point of contact 

horizontally, as well as vertically downward. When there 

is a nearby point (within a mile or so) that has a ground 

contact with dissimilar voltage (due to the intrinsic 

resistance of wiring and the current flow through it), 

current flows between the two as a Ground Current of definite but erratic and unpredictable path. When 

someone is within or near the cone of influence above the soil, it is easy to measure the voltage 

differences with earth contacts, or detect free-space magnetic fields that mimic the flow of current in 

the soil when sufficiently away from the aerial power line’s influence.  

 

When these large power generators, be they wind or solar, are built close to residences, the impact can 

vary greatly depending on the proximity to the residences. As shown in the oversimplified sketch, the 

house at location “A” is distant from the intended route 

between the generator and substation. House “B” is distant 

from the intended route, but is encroached upon by the 

unintended route via the ground current, the dashed route. 

House “C” is encroached upon by both the intended route, 

and the unintended route. The author is keenly aware that 

since economics drives all facets of such installations, the 

least-cost route will be chosen. So some thought may be 

given to exposure concerns to house “C” because it is 

obvious, but no concern will be given to study possible ground current effects, so house “B” may be 

impacted, despite the best-intended efforts at being “community-conscious” by considering the effects 

for house “C.” 

 

The Kumeyaay Wind Facility Is Likely a Primary Source of the Measured EMI in Tribal 

Homes 

 

The EMI measured in the Campo and Manzanita tribal residences is likely produced primarily by the 

Kumeyaay wind turbines and associated facilities. While, as discussed, it is beyond the limited scope of 

our testing and this report to conclusively determine the ultimate source(s) of the measured EMI, the 

available evidence points strongly towards the wind turbine facilities as the primary source for at least 

three reasons. 

 

First, as discussed above, wind turbines exciters produce substantial induced voltages, currents and 

broad spectrum harmonics that frequently manifest as EMI in the electrical systems of nearby residenc-

es and other receptors. And as explained, these electrical irregularities often stem from the use of 
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IGBTs and pulse width modulation (PWM). Those same mechanisms are used here, probably with the 

same effect. According to Gamesa’s own literature, “speed and power” of its 2.0-MW turbines are 

“controlled by IGBT converters and electronic PWM control (Pulse Width Modulation)”
9
 (p. 16). 

 

Second, the WYE power distribution design of the measured tribal residences (whereby there is a hard-

and-fast connection between each home’s supply transformer primary and secondary) is such that any 

voltage irregularity produce by the Kumeyaay turbines and present or induced in the long-distance 

route of the circuit will be brought directly into each home without reduction.  

 

Third, there appear to be no other nearby sources capable of producing the magnitude of EMI measured 

at the tribal homes. According to knowledgeable area residents, there are no other energy-intensive in-

dustrial or commercial uses nearby that could have produced the EMI. The one possible exception is 

the Golden Acorn Casino. But the casino is operating under minimum occupancy and correspondingly 

minimal electrical load, and it is thus unlikely that it contributed much if at all to the measured EMI. 

 

It is also unlikely that the residents themselves contributed more than minimally to the measured EMI. 

We confirmed the foreign origin of the EMI when we repeated our measurements with the power to the 

residences turned off (main breaker open/off) and still detected the EMI. 

 

Due to the current transformation between any transformer’s secondary (120/240) and the primary 

(7200), even 60 amps generated at the customer’s premises translates to only one amp on the primary 

side. And because, like the residents at the sites investigated, the majority of tribal residents live in 

modest homes, it is unlikely that they would even generate the typical residential load of 7 amps per 

phase. This indicates that their contribution to primary load and subsequent N-E voltage would be min-

imal, strongly suggesting that the major, and possibly only, source of EMI would be industrial and/or 

energy-intensive commercial uses, with the Kumeyaay wind turbines and associated facilities being the 

most likely candidates.  

 

Given these three factors, it is not surprising that the characteristic electrical irregularities produced by 

wind turbines closely resemble the EMI measured at the tribal homes. 

 

The production of electromagnetic interference (EMI) can be propagated by way of Conduction 

(where the EMI travels within or along the surface of a conductor) or by Radiation (whereby the 

energy frequency content is fast enough for it to travel in free space). Whether by Conduction or 

Radiation, the infrastructure is present to support both. Additionally, there is a region in space whose 

dimensions are dictated by wavelength, which is designated as the “Near Field,” whereby even without 

radiation, energy is transferred from source to victim receiver by immediate proximity to the source 

field. The wavelength of the frequencies detected varied from about 3100 miles for 60 Hz to about 180 

feet at 5 MHz, placing all conductive structures within the near field of the turbines except for the 

highest frequencies detected. The nacelles being located high aloft places them at ideal position to 

convey EMI onto the surrounding countryside, and use the distribution lines as convenient antennas 

that will pick a portion of the radiated energy and redistribute it far from the sources. The grounding 

necessary to protect the generator bearings, introduces unusual ground current characteristics whose 

paths we could not adequately map or quantify, due to time and location constraints, providing for 

conduction propagation via every grounded electrical device in the surrounding area to act as a party to 

the conveyance between grounding points.  

 

                                                 
9
 http://www.gamesacorp.com/recursos/doc/productos-servicios/aerogeneradores/catalogo-g9x-20-mw-eng.pdf  
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As time passes new technologies are introduced whose utility is embraced without concern for possible 

consequences, until . . . someone realizes a connection with the new technology and disease, and 

questions are raised. In 2001 one such connection was published between childhood Leukemia for ages 

2-4 and electrification. Electrification was introduced in North America around the late 1920s. The 

connection was realized some 80 years later, via historical data.
10

 Along the course of this discovery, 

when evidence was sought, it was sometimes suppressed, or destroyed.
11

 The study’s authors 

implicated alternating Magnetic fields based on their understanding. The author of the present 

document would like to suggest that during early stages of electrification magnetic fields were 

minuscule, but electric fields were at maximum value, the same as they are today. The incubation 

period for the disease trigger mechanism to develop can then be less than two years, for susceptible 

individuals. In 1996 a study was published of research among electric utility workers whereby over 

30,000 workers were tracked for over 15 years as to their occupational electrical exposure and 

occurrence of disease. The clear connection emerged between exposure and various forms of Leukemia, 

showing a dose-response for increasing exposure to Electric fields. While the authors stated that “the 

analysis have to be interpreted with caution,” they also stated that due to the peculiarities of Electric 

field measurement the “association in practice may even be stronger than that reported.”
12

 The 

incubation period for the disease trigger mechanism for adults in the general population is unknown 

due to many variables. Both studies noted are suggestive of Electric Field interactions. 

 

Clearly, we would want to have absolute certainty before making rash actions that could curtail 

commerce and put people out of work. So application of a Precautionary Principle is appropriate, 

albeit conservatively. However, “its potential impact on trade means that its application can have global 

repercussions. One early application in Europe was by Dr. John Snow, who in 1854 recommended 

removing the handle from the Broad Street water pump in an attempt to stop the cholera epidemic that 

was then ravaging central London. Some evidence for a correlation between the polluted water and 

cholera had been published five years earlier by Snow himself (Snow, 1849). This evidence was not 

‘proof beyond reasonable doubt’. However, it was proof enough for Snow to recommend the necessary 

public health action, where the likely costs of inaction would have been far greater than the possible 

costs of action.”
13

 - Absolute certainty, however, is clearly impossible in some cases. 

 

The Magnetic and Electric field exposure limits criteria might infer that we can sit inside an operating 

transformer and remain healthy, as:  

“Maximum exposure limits are based on avoidance of the following short-term reactions:  

a) Aversive or painful stimulation of sensory or motor neurons,  

b) Muscle excitation that may lead to injury while performing potentially hazardous activities,  

c) Excitation of neurons or direct alteration of synaptic activity within the brain,  

d) Cardiac excitation,  

e) Adverse effects associated with induced potentials or forces on rapidly moving charges within the 

body, such as in blood flow.”
14
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 Historical Evidence that Residential Electrification Caused the Emergence of the Childhood Leukemia Peak - S. Milham, 

E. M. Ossiander – 2001 - http://d1fj3024k72gdx.cloudfront.net/historical_leukemia.pdf  
11

 Dirty Electricity – Sam Milham, MD, PHD - Publisher: iUniverse, 2010 ISBN 978-1-4502-3821-2 
12

 Leukemia following Occupational Exposure to 60-Hz Electric and Magnetic Fields among Ontario Electric Utility 

Workers Anthony B. Miller et.at. January 1996 - Evaluation of the combined effect of electric and magnetic fields for 

leukemia showed significant elevations of risk for high exposure to both, with a dose-response relation for increasing 

exposure to electric fields and an inconsistent effect for magnetic fields. http://www.ncbi.nlm.nih.gov/pubmed/8678046  
13

 Late Lessons From Early Warnings - The Precautionary Principle 1896–2000 – European Environment Agency - ISBN 

92-9167-323-4 © EEA, Copenhagen, 2001 
14

 C95-6 IEEE Standard for Safety Levels with Respect to Human Exposure to Electromagnetic Fields, 0–3 kHz 
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Ironically, exposure to any alternating field will cause the very thing happening within a transformer, 

for all individuals exposed. When an electrically conductive structure (which includes humans) is ex-

posed to a field of any kind with relative motion to the structure, what occurs is Transformer Action / 

Action at a distance / Induction, which causes internal and external currents and voltages to the struc-

ture. When the source is not physically moving but the components (voltage, current) are changing, and 

their reach extends onto a conductive structure, the relative motion criteria is satisfied. With humans, 

this will be voltages and currents produced internally and externally to the body. While most individu-

als do not directly feel these currents and voltages, they nonetheless produce effects which may be im-

mediately unpleasant, and whose end-result is interference with ongoing chemical and electrical pro-

cesses within each individual. Any interference with normal processes has the potential to bring about 

errors in process that as an aggregate constitutes disease. And most unfortunately, while the “safety” 

standards provide some protection from imminent danger, they do not address chronic or cumulative 

exposure resulting from an ever-increasing invasion of our residential, workplace, and remaining natu-

ral environments. In the minds of the IEEE, that is because:  

a) There is not sufficient, reliable evidence to conclude that long-term exposures to electric and 

magnetic fields at levels found in communities or occupational environments are adverse to 

human health or cause a disease, including cancer. 

b) There is no confirmed mechanism that would provide a firm basis to predict adverse effects 

from low-level, long-term exposure.”
15

 

 

However, “The lack of a reasonable explanation is not a trivial distinction, since there is great reluc-

tance to accept observational evidence, regardless of replications and the number of supportive reports, 

without a reasonable biomolecular basis.”
16

 Further, “Ion cyclotron resonance (ICR) as it applies to 

biological systems was first discovered to be a critical underlying factor in connection with previously 

observed electromagnetically-induced changes in free calcium in brain tissue (Ca-efflux experi-

ments).”
17

 And “Because these ICR effects appeared to violate simplistic analysis involving magnetic 

induction at first they evoked much suspicion in the scientific community. Many subsequent confirma-

tions, however, performed on different model systems in diverse experimental situations , . . . , proved 

that these weak low-frequency effects are indeed real.”
18

 “One explanation is that this effect likely re-

flects the endogenous nature of bioresonance, wherein multiple ion resonances are occurring simulta-

neously giving rise to a balanced physiologic outcome.”
19

 

 

“The description non-inductive non-thermal helps emphasize that the effects obtained by applying low 

intensity low-frequency electromagnetic fields to biological systems are not the result of either induc-

tive emf generation or the delivery of thermal energies through Joule heating. By contrast, a number of 

clinical devices that make use of Faraday induction or Joule heating are recognized by the medical 

community not only because they are effective, but also because the applied voltages, currents or heat 

are fully consistent with what is expected biochemically. In sharp contrast, the non-inductive non-

thermal category includes clinical applications where this is not true, that is, where the electromagnetic 

variables that are part of the therapy fall outside those permitted by the current medical paradigm.”
20

  

 

                                                 
15

 C95-6 IEEE Standard for Safety Levels with Respect to Human Exposure to Electromagnetic Fields, 0–3 kHz 
16

 Electromagnetic Medicine Non-Inductive Non-Thermal Modalities (Supplement 2012), Abraham R. Liboff, PhD, 

Professor Emeritus Department of Physics Oakland University Rochester Hills, Michigan USA - Prepared for the BioInitia-

tive Working Group September 2012 (Bioinitiative Report 2012, p.1112) http://www.bioinitiative.org/  
17

 Ibid, p.1113 
18

 Ibid, p. 1114 
19

 Ibid, p. 1115 
20

 Ibid, p.1111) 
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Notably, even from the briefest excerpts quoted from the IEEE C95-6 standard, all exposure standards 

are based on induced emf (voltage and / or current) and thermal (heating) effects. These predecessors to 

these exposure standards were devised in the middle of the 20
th

 century to protect personnel who were 

displaying symptoms after acute exposures. Since trying to produce guidelines for long-term effects 

was not within these agencies’ capabilities, short-term limits were set exclusively, with erroneous as-

sumptions for long-term exposure effects, which are now becoming obvious. 

 

There is a community at large, working to eliminate “dirty” energy generated by fossil fuel power 

plants and the related air pollution. Not that electricity can be dirty in the sense that one can easily 

clean it up, but rather that it has some quality that was not originally intended. And, expectedly, there 

are some hucksters trying to make a quick profit with the lore of a clean and green “solution.” Yet, as 

complex as the electrical “dirt” may be, so is the “solution,” which brings on additional complex tech-

nical problems. The real “dirt” in electricity is non-linearity in the waveform, in that the end-result of 

some usage causes deformation of the original waveform provided by the utility (in North America a 

continuously alternating voltage at 60Hz), as well as additional frequency components which are re-

quired to produce that deformation. The more radical the deformation, the more frequency components 

are required. As an example, a simple charger for a personal computer can produce additional frequen-

cy components (or harmonics of the power frequency provided to it) that span the entire range from 60 

Hz to the MHz range. That is, from 60 cycles per second to well over 1,000,000 cycles per second. All 

of the exposure guidelines do not take into account the presence of harmonics from a biological expo-

sure perspective.  

 

Some of the sites visited allowed both the test group and homeowners to clearly hear the motors used to 

rotate the blade direction to optimize output, as well as being in the electrical near-field, as referred to 

on page 9 of this document. Such close proximity to residents cannot be implied as being anywhere 

close to “clean and green,” as it may be for individuals living 10 to 20 miles distant, where the ground 

currents and induction effects from the generators get lost in the urban electrical noise background. 

Testing was performed solely during daylight hours, but it is obvious that if the wind is blowing during 

nighttime the same physical noises heard during daylight will also be present during time when indi-

viduals try to sleep. Sleep disruption is one of the worst possible effects, because when an individual 

fails to achieve restful sleep, their daytime functioning may be impaired. While Solar Power projects 

have the promise of eliminating the physical noise component to some extent (except possibly Aeolian 

vibration as the wind passes the various structures), electrically they may be as problematic as wind 

turbines, because the output of solar panels is direct current, and the transformation to alternating cur-

rent for long distance cartage is an electronic synthesis, perhaps not much different than the wind tur-

bines’. While the author cannot delineate a distance that is comfortably “safer,” it is clear that placing 

industrial-scale wind and solar projects at least a few miles distant from all neighbors would eliminate 

the most significant electrical near-field effects, reduce or eliminate physical sound perception (partly 

based on topography, as sound produced in a valley can echo to all distant sides), and reduce or elimi-

nate ground current contributions to residents. 

 

What should be apparent from the material above by Professor Liboff is that the human metabolism is 

far from the simplistic machine of interconnected parts as commonly considered by many branches of 

medical practice. The human metabolism is a design, elegant beyond description, of many subsystems 

(some of which have been deemed by some “scientists” as “vestigial,” or useless) which function sepa-

rately, but in concert, to produce what we know as “life.” When we consider that life to be a concert of 

many interrelated bioresonances due to the varied chemical compositions of our many subsystems, it 

begins to make sense why the amount of electrical “dirt” can be so irritating and potentially harmful, as 

appears to be the case in the sites investigated relative to this document. Resonance interactions can 
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occur at signal levels that are quantum leaps lower than brute-force exposure levels, such as those re-

quired for thermal effects. The copious availability of many simultaneous frequencies introduced into 

our systems from without are chaotic at best, with amplitudes that shift regularly owing to how many 

devices are involved in producing them, confounding the “dirt” with accompanying modulation by oth-

er frequencies. And because of our slightly different chemical makeup, the reactions will vary slightly 

among individuals. 

 

One of the possible end-results of exposure to the various EMFs is Leukemia, if one were to believe the 

growing body of independent credible research on a global scale, giving the naysayers no valid excuse. 

The rate of leukemia is about 10 per 100,000,
21

 and while it is a rare disease, it is nonetheless devastat-

ing. It is a fundamental attack at one or more of our core systems, so various other ailments will most 

likely precede its occurrence. Yet those succumbing to the illness are often considered “anecdotal” be-

cause “scientists” do not understand or have confirmed the mechanism of their demise, when environ-

mental exposures such as EMF may contribute risk. Yet with abundant and credible scientific research 

having taken place to prove cause and effect, when there is even an inkling of increased risk due to 

some exposure, and avenues to reduce that exposure are available at no or low cost, they should be im-

plemented. Doing otherwise is nothing short of idiotic. It was not long ago in the historical past that 

various cultures sacrificed their children to various gods. Although we claim to be “civilized,” “moral,” 

and “technically advanced,” we may be no different than our predecessors, when we accept the sacri-

fice of children to an electrical god, when simple precautions globally employed would reduce that risk 

to zero. 

 

It is in the best interest of anyone subjected to Alternating fields of any level and frequency to reduce 

them to the greatest extent possible following the ALARA principle (As Low As Reasonably 

Achievable), because the available research strongly suggests that there is no safe minimum exposure. 

 

 Electric Field reduction indoors can be achieved inexpensively by removing energized devices from 

the bedside (lamps, alarm clocks, radios, etc.), and using day lighting as much as possible during 

waking hours. Electric Field reduction outdoors is greatly aided by tree plantings, as they are in 

intimate contact with moist soil (grounded), are conductive, and shunt the electric field from a source 

on one side, preventing a field presence on the other side. This is especially effective when the trees are 

planted between a house and a nearby power line. This is an electrostatic effect and does not increase 

ground current. Magnetic Field reduction from ground current is difficult to accomplish at the 

individual level owing to the many sources interconnected to the soil, and Neutral Isolation from the 

supply transformer will greatly help to reroute long-distance cartage of ground current to/from sources, 

and especially away from residences. Magnetic Field reduction from wiring errors, which are 

common indoors, is easily accomplished per the protocol included at the end of Appendix B. Wide-

band Emissions reduction is at the core of the biological exposure due to many frequencies involved 

that are also themselves changing amplitude dynamically depending on what device(s) is(are) 

energized at any moment in time. Thus Neutral Isolation will help in part from a communal level, 

regardless of the source, and individual measures as described below will help at the individual level. 

 

Testing was performed with expediency and with the intent of acquiring meaningful data with 

minimum testing. This prevented a full spectrum of all tests performed equally at all sites, even given 

their differences that prevented some testing from being performed in the first place. 

                                                 
21

 Leukemia and Lymphoma Society – http://www.lls.org/diseaseinformation/getinformationsupport/factsstatistics/leukemia/  
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Conclusion and Recommendations 
 

The authors employed magnitude, waveform, and 

frequency spectrum capturing equipment to document 

the presence of an extensive span of power-frequency 

harmonics, as well as other frequencies that are not 

associated with residential electric usage of any form. 

Some frequencies detected appear to be associated with 

electrical motor brushes as used in turbine exciters.
22

 A 

few of these may even be produced by individual 

residential users and minimally shared among them
23

 

by the power distribution system as built, while testing 

with user power turned off identified that in most instances the electric non-linearity being brought in 

was still present and much greater in frequency span than that being locally produced by the owners at 

the premises investigated. Some of these components cause ambient multi-frequency EMF exposure 

even distant from any electric infrastructure.
24

 While both authors collaborated to eke out meaningful 

data in an EMF-hostile environment, the opinions expressed herein are those of the principal author. 

 

Alternating Electric fields abounded outdoors, in several cases at extreme levels, as well as indoors. 

The RF background was considerably high for a rural environment, and no directionality was acquired. 

While ET&T remarked that the levels were low, the author has on regular occasions detected RF levels 

decades lower in intensity. So it remains that RF levels were present from some undetermined source(s). 

 

The author hypothesizes that many of the Magnetic, as well as Electric, interactions are frequency-

dominated effects, especially where levels are high, as for Electric fields that were quite strong at most 

sites. When one considers that most of the common power frequency harmonics are within the human 

hearing range, it is not very speculative to realize that exposure to these fields can elicit auditory nerve 

response, such that individuals may “hear” sounds brought about by the field character, quite like air 

pressure variations, which is the more customary expression of sound.  

 

Although the authors worked under restrictive guidelines, with a far-from-complete assessment, even 

the limited results and the ubiquity of the EMI seems to implicate the turbines, in that whether due to 

ground current, or induction in nearby power lines, the electrical components are carried to nearby and 

distant residences. 

 

Because of the numerous demonstrated links between irregular electromagnetic field exposure and leu-

kemia and other maladies, combined with the likelihood that many more health impacts from EMF ex-

posure have yet to be discovered, the author recommends the implementation of the following mitiga-

tion measures to reduce wind turbine-generated EMF and the negative health impacts thereof, both 

here, with regard to the Kumeyaay Wind Facility and the Ocotillo Wind Energy Facility, and in future 

projects. Most suggestions offered herein are low cost, and easily implemented, with the general intent 

to reduce / eliminate: 1) the Electric field exposure, and 2) the wide-band content and exposure. 

                                                 
22

 Uptower Testing of AEGIS WTG™ Wind Turbine Bearing Protection Ring - AEGIS_WTG_Test_Report-4-Dec-2007.pdf 

– and Appendix B 
23

 Appendix C 
24

 Appendix D 
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Action Items for the Electric Utility: 

 Verify the integrity of the 

secondary neutral at the 

transformer for each residence. 

 

 To separate the electrical phe-

nomena produced exterior to 

the residences, all services in 

the areas investigated should be 

provided with Neutral isolation, 

accomplished by separate Pri-

mary and Secondary grounding 

at the transformer, with a sec-

ondary class surge arrester 

joining the two when surges are 

present, as sketched to the right. 

(source: Stray Voltages - Concerns, 

Analysis and Mitigation FINAL 

DRAFT - NEETRAC Project Num-

ber: 00-092 September 2001)  

 

 If the isolation is insufficient to 

eliminate the EMI, then each 

transformer shall be replaced 

with an internally shielded de-

sign to further reduce EMI. 

 

 Site G sits immediately below the 7200 V Primary. Whether out of ignorance, or other cause, 

this little detail presents an ongoing imminent danger that should be immediately rectified, as 

any form of accident that could cause the Primary to drop and make contact with the structure 

would immediately initiate a fire, and in case of personal contact, death. 

 Site G should have the 7200 Volt Primary relocated beyond the perimeter of the house, at least 

50 feet from any edge of the house, or where people traffic areas and children play areas exist. 

 

 Where the power line is located in roadways adjacent to the house, such as at Site F, relocate the 

line to allow enough space for a row of tree plantings between the primary and the residence. 

 

 If power lines are located adjacent to turbines, transpose the phase and ground wires 90 degrees 

per span, where single phase, or all wires, if three-phase, to provide a repeating change of 

orientation to induced EMI from turbine sources. 

 

* 

* 
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Action items for the Turbine Generator operators and their required interconnection:  

 Measure Ground Current contribution for each Turbine to develop an expectable profile in 

Magnitude, Waveform, and Spectrum. Identify any significant deviations from the norm and 

troubleshoot and correct same.  

 

 Employ monitoring equipment at each turbine, to identify if any uncontrolled ground current 

becomes excessive, and alert personnel to quickly correct the situation. 

 

 Employ improved harmonic filtering or Active Power Factor correction at each turbine’s exciter 

to eliminate the introduction of non-linear current into the soil. 

 

 Identify sources of outgoing EMI and reduce or eliminate same. 

 

 Employ wired real-time telemetering rather than wireless.  This can be easily accomplished with 

Power Line Carrier since the turbines’ power output does not go directly to any customer (or it 

should not), and is less subject to EMI effects than wireless. 

 

 

Action items for the individuals: 

 Remove all energized fixtures by the bedside. Namely all light fixtures, any alarm clocks, any 

radios etc. They produce an impact regardless of whether the appliance is on or not, because 

the cord is still energized. 

 

 Replace all Fluorescent lighting of any form, where practical, with incandescent lighting. An 

alternative is a Quartz-Halogen lamp, which has a dual glass envelope, is more efficient than a 

standard incandescent lamp, and is readily available. 

 

 Replace any structurally installed dimmer switches with conventional on/off switches. 

 

 Employ an electrician to test for, and pursue correction of indoor wiring errors were found, per 

the protocol included at the end of Appendix B. 

 

 Employ an electrician to verify the integrity of all accessible Neutral connections, including the 

one(s) behind the meter. Repeat this verification on a ten year cycle, owing to an expected 

failure rate of once in 20 years, as highlighted within the referenced resource material. 
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 Be continually vigilant for a condition known as bright-and-dim lights occurring simultaneously. 

This is an indication of an impending Neutral failure (and a fire hazard), and the immediate 

action is to turn off / open the main breaker and call an electrician to investigate. This may 

occur at any time, even before the suggested neutral isolation at the transformer is 

accomplished. 

 

 If within your means consider planting trees between the aerial electric primary and the house. 

A blockage of 50-70% should be sufficient to absorb and block all electric fields from reaching 

the house. The trees will attract the fields and shunt them to ground, without increasing ground 

current, as this is primarily an electrostatic effect. 

 

 Consider using small electronics’ chargers that are labeled as accepting 90 -250 V as the input 

(as stated on individual labels on each charging device) only during daytime hours. These are 

non-linear switch-mode power supplies that produce many harmonics, and having them 

plugged in only during daylight hours, removes their contribution from night time when most 

people sleep. Common transformers are labeled as only accepting 120 V. The difference is 

immediately obvious, even if the label cannot be read, by using an AM radio in close proximity 

to the device. A common transformer will be quiet, while a switch-mode power supply will 

blanket all frequencies within the reception range with electrical static (power frequency 

harmonics spanning into the MHz range) 

 

 

Even without direct physical contact a downed power line can be fatal. Stepping across areas of 

more than a couple of hundred volts has the capability to arc right through shoes. * 
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Instrumentation and Methodology 

 

Alternating Current Electromagnetic Fields (EMF) - (a.k.a. Alternating Magnetic Fields) 

A Gigahertz HF3851A alternating current (AC) magnetic field meter was used by the author to 

measure the magnetic flux density present at the survey properties. The instrument is a single axis 

“Gauss” meter, Gauss being a measure of Magnetic Field. Its usable frequency range is 5 Hz to 100 

KHz. Its displayed unit of measurement is in nanoTesla (a European equivalent), 100 nT equals 1 

milliGauss (mG). Its lower detection limit is 0.1 nT or 0.001 mG. Measurement was conducted at 

ground level for recording, and at waist level to get directionality of fields. It provides a single number 

as an aggregate level of all frequencies within its range. The purpose of the assessment was to ascertain 

what magnetic fields there were outdoors, their strength, direction, and character. As a point of 

reference the Earth’s naturally occurring field is about 500 mG in most location on the planet. 

 

A Teslatronics Model 710 alternating current (AC) magnetic field meter was used by ET&T to measure 

the magnetic flux density present within the survey properties. The instrument is a tri-axial Gaussmeter. 

The frequency range for this instrument is 30 Hz to 2000 Hz. It provides a single number as an 

aggregate level of all frequencies within its range. The lower detection limit of the instrument is 0.1 mG. 

Measurements were conducted at about 4 feet above ground level. The purpose of the assessment was 

to ascertain exterior EMF or wiring influences and therefore do not reflect EMF levels present at 

interior point sources such as refrigerators, televisions or air condition units. 

 

Alternating Electric Fields 

The author used a plastic conductive bag, approximately 12” by 12” by 12” on a fiberglass pole whose 

capacitively-coupled voltage pickup was referenced to ground and fed to a PicoScope 2203 PC-driven 

Oscilloscope. When compared to the HF3851A Voltage sensing capability, a voltage of 500-600 mV on 

the conductive bag equated to about 200 V/m on the HF3851A. The free-form probe was more 

sensitive than the HF3851A, and was not limited by electronics' frequency limitations as in the 

HF3851A. The purpose of the assessment was to ascertain exterior contributions of multi-frequency 

emissions. When compared to indoor quantities, it was noted that housing structures provide a 

reduction factor of about 10. As a point of reference the Earth’s field is about 100 Volts/meter between 

the ground surface and the ionosphere. This field changes dramatically with weather phenomena, 

primarily from changes in Relative Humidity (RH) where a high RH will cause low field detection. 

 

PC-driven Oscilloscope 

The author used a PicoScope 2203 to acquire waveform and spectral data from the HF3851A, the 

conductive bag on a fiberglass pole via capacitive coupling, or by direct lead contact with a source. The 

PicoScope 2203 is usable from 0 Hz (DC) to 5 MHz, with a sensitivity of less than 1 mV. The 

capacitive coupling method was also applied to measuring buss voltage within a breaker panel, where 

possible. 
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Radio Frequency (RF) and Microwave Survey 

A Wavecontrol SMP portable electromagnetic field monitoring system with a WPF8 probe was used by 

ET&T to obtain measurements of the power density (RF level) at the different survey locations. The 

WPF8 probe has a frequency range from 100 kHz to 8 GHz. It provides a single number as an 

aggregate level of all frequencies within its range. The unit was used in a data logging mode and RF 

levels were recorded for at least 10 minutes. The measurement results are displayed and reported in 

Volts per meter (V/m). The lower detection limit of the instrument is 0.3 V/m. The instrument was 

calibrated according to manufacturer’s specifications and instructions. The instrument was placed at 20 

to 30' distance from the building on subject property. Measurements were recorded approximately 6 

feet above the floor level. Although levels may have been detected lower than 0.3 V/m, this instrument 

is not calibrated below 0.3 V/m, so ET&T decided to report data conservatively and note levels lower 

than 0.3 V/m as simply <0.3 V/m (less than 0.3 V/m) without giving the actual level.  

Measurement Locations 

 

ID Location Latitude  Longitude Site Description 

A Ginger 

Thompson 

N 32° 44.237’ W 116° 21.199’ Residential property 

B Rowena Elliott N 32° 44.280’ W 116° 21.487’ Residential property 

C Kumeyaay 

Wind 

Substation 

N 32° 42.358’ W 116° 20.527’ Electrical substation on open property, 

next residential building approximately 

500 yards away 

D Home owner 

name withheld 

by request 

N 32° 42.221’ W 116° 20.527’ Residential property 

E David Elliott, 

Jr. 

N 32° 42.941’ W 116° 19.611’ Residential property 

F Home owner 

name withheld 

by request 

N 32° 44.307’ W 116° 20.457’ Residential property 

G Lance Conway N 32° 44.297’ W 116° 19.960’ Residential property 

H By Turbine N 32° 44.060’ W 116° 20.701’ Near operational turbine 

I SDG&E’s 

Boulevard 

Substation 

N 32° 39.709’ W 116° 16.424’ Electrical substation on open property, 

next residential building approximately 

100 yards away 

J Jim Pelley N 32° 45.131’ W 116° 00.133’ Residential property 

K Parke Ewing N 32° 44.928’ W 116° 00.616’ Residential property 

L Open Desert N 32° 45.060’ W 116° 00.580’ Open desert approximately 500 feet north 

from Ewing property border 
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Measurement Locations – North is at top 
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Magnetic Field and RF Survey Results 

The following table summarizes the measurements results for the different type of measurements and 

evaluations performed during the survey. 

 

ID Location M Field 

Inside 

M Field 

Outside 

RF Power 

Density 

Comments 

A Ginger 

Thompson 

< 0.1 mG < 0.1 mG < 0.3 V/m  

B Rowena Elliott < 0.1 mG < 0.1 mG < 0.3 V/m  

C Kumeyaay Wind 

Substation 

NA 10-16 mG 0.35 V/m Background levels at 

about 150 feet distance 

D Home owner 

name withheld 

by request 

0.1-0.2 mG 0.1-0.2 mG 0.3 V/m  

E David Elliott, Jr. < 0.1 mG < 0.1 mG 0.4-0.6 V/m  

F Home owner 

name withheld 

by request 

0.1-0.4 mG No Access 0.3 V/m  

G Lance Conway 0.1-0.3 mG 0.2-0.3 mG 0.5-0.6 V/m Distribution Primary 

over residence, E field 

300-500 V/m outside 

and 30-50 V/m inside 

H By Turbine NM NM NM  

I SDG&E’s 

Boulevard 

Substation 

NA 0.9-6.1 mG NM Background levels at 

about 150 feet distance 

J Jim Pelley < 0.1 mG < 0.1 mG 0.6 V/m  

K Parke Ewing < 0.1 mG < 0.1 mG 0.6 V/m  

L Open Desert NA < 0.1 mG NM North of Ewing property 

NA = Not applicable, NM = Not measured, 1 mG = 100 nT 

 

· The AC magnetic field levels detected during the survey were very low and within a normal range of 

residential buildings in Southern California. Magnetic field levels are dependent on current flow. With 

increasing load conditions the field levels may increase in buildings were distribution lines are in 

proximity. 

 

· The RF levels detected were low and well below levels commonly encountered in metropolitan areas 

in San Diego County.  0.3 V/m equals 0.02µW/cm2  0.6 V/m equals 0.09µW/cm2 
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Waveform and Spectral Content Survey Results – all measurements taken outdoors 

All pertinent graphics located in Appendix A 

ID Location N-E V Harmonics M Field Harmonics E Field Harmonics 

A Ginger 

Thompson 

~ 3000’ to 

nearest turbine, 

~ 2 miles to 

Kumeyaay Sub, 

and  ~ 7 miles to 

Boulevard 

Substation 

~ 200 mV, 

Irregular 

with 

Power 

ON, ~ 

200-300 

mV 3-

phase with 

Power 

OFF 

3, 7, 9, 11, 13, 

115, 17 with 

power OFF 

Note absence 

of 5th 

Harmonic 

1-3 nT, 

0.01-0.03 

mG. 500-

900 KHz 

EMI 

inducted 

into meter 

leads 

between 

gaussmeter 

and 

analyzer 

3, 5, 7, 9 

Persistent 

Background 

Electrical 

“noise” (EMI) 

~ 30 V/m 

EMI, most 

pronounced 

at 16-16.5 

KHz, and 

3.5-4.8 

MHz 

No Tree 

Buffer 

3, 5, 7, 9 Persistent 

Background Electrical 

“noise” (EMI)  

B Rowena 

Elliott 

~ 4000’ to 

nearest turbine, 

~ 2 miles to 

Kumeyaay Sub, 

and ~ 7 miles to 

Boulevard 

Substation 

~ 25 mV, 

many 

power 

frequency 

harmonics, 

and 

discrete 

EMI peaks 

with 

power off 

3, a faint 5th, 

7, 9, 11, 13, 

15, and 17th  

Harmonics, 

but many 

other peaks, 

and pervasive 

EMI 

1-2.5 nT / 

0.01-0.025 

mG. EMI, 

most 

pronounced 

at 3-4.5 

MHz 

TNTC Mostly 

obscured 

by Tree 

Buffer 

EMI 

C Kumeyaay 

Wind 

Substation 

NA NA ~ 100 nT / 

1 mG 

Vertical @ 

60 Hz 

(from 

Substation 

equipment) 

All very faint 

(2, 3, 5, 9), 

except the 

Fundamental 

(60 Hz) in 

Vertical field. 

Horizontal field 

(Ground 

Current) rich in 

Harmonics. 

> ~ 200’ 

from 

sources,    

~ 10 V/m 

NA 

D Home 

owner name 

withheld by 

request  

~ 3000’ to 

nearest turbine, 

~ 1000’ to 

Kumeyaay Sub 

NA NA 12 nT / 

0.12 mG 

Vertical.  

6 nT / 0.06 

mG 

Horizontal 

Both Vertical 

and Horizontal 

fields rich in 

harmonics and 

EMI, the one 

alternately 

obscuring the 

other. 

~ 200’ 

from 

sources,    

~ 10 V/m, 

except 

where 

obscured 

by Tree 

Buffer 

NA 

E David 

Elliott, Jr. 

~ 3000’ to 

nearest turbine, 

~ 2 miles to 

Kumeyaay Sub, 

and ~ 7 miles to 

Boulevard 

Substation 

350 mV 

power on, 

250 mV 

power off 

Odd 

Harmonics to 

1 KHz. With 

power off, 60 

Hz reduced, 

but harmonics 

increased size 

EMI EMI 3-8 mV 

depending 

on tree 

buffer 

with much EMI 

between 60 Hz to 400 

KHz 
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ID Location N-E V Harmonics M Field Harmonics E Field Harmonics 

F Home 

owner name 

withheld by 

request  

~ 2000’ to 

nearest turbine, 

~ 2 miles to 

Kumeyaay Sub, 

and ~ 7 miles to 

Boulevard 

Substation 

NM NM ~ 2 nT, 

0.02 mG 

3, 5, 7, 9, 11,  

EMI – most 

pronounced 

between 550 

KHz and 1 

MHz 

~ 250 V/m Discrete EMI peaks 

G Lance 

Conway 

~ 4000’ to 

nearest turbine, 

~ 2 miles to 

Kumeyaay Sub, 

and ~ 7 miles to 

Boulevard 

Substation 

NM NM 20 nT, 0.2 

mG 

3, 5, 7. Distinct 

group of EMI at 

27.5 KHz, 16 

KHz 

~ 700 V/m NM 

H By Turbine NA NA < 1 nT Insufficient 

field strength, 

possibly due to 

being away 

from ground 

current route 

< 3V/m Pervasive EMI, most 

pronounced at 550-

1200 Hz, 50, 55, and 60 

KHz, 95 KHz, 115, 120, 

130, and 140 KHz 

I SDG&E’s 

Boulevard 

Substation 

NA NA 23 nT, 0.23 

mG 

3, 5, 9, Three-

phase 

grounding 

current, EMI 

most 

pronounced 

between 500 

KHz and 1 

MHz 

~ 30 V/m NM 

J Jim Pelley 

Ocotillo 

area 

370 mV Wide-band 

EMI, most 

pronounced 

between 800 

KHz to 2 

MHz, and 

then low-level 

electrical 

noise to 3.5 

MHz 

15 nT, 0.15 

mG – little 

difference 

between 

power on 

and power 

off 

3, 5, 7, 9, 11– 

little difference 

between power 

on and power 

off 

~ 70 V/m Wide-band EMI 0.8 to 

1.8 MHz, too many 

discrete peaks to be AM 

stations 

K Parke 

Ewing 

Ocotillo 

area 

~ 1 V 3, 5, 7 ~ 1 nT, 

0.01 mG 

Insufficient 

field strength to 

quantify 

~ 15 V/m NM 

L Open Desert 

Ocotillo 

area 

NA NA 1 nT, 0.01 

mG 

There 

should 

have been 

North to South 

orientation 

There should 

have been none 

> 200’ 

from 

sources,    

< 3 V/m 

NM 
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none 

N-E V = Neutral-Earth Voltage, M = Magnetic, 1 mG = 100 nT, E = Electric, NM = Not Measured, NA = Not Applicable, 

TNTC = Too Numerous To Count, EMI = Electromagnetic Interference - Electrical noise-compromised data 

All harmonics are whole-number multiples of 60 Hz, so harmonics # 1, 2, and 3 would equate to the presence of 60 Hz (the 

Fundamental), 120 Hz, and 180 Hz. In most cases with irregular wave shapes only the ODD harmonics are present. 

 

 

When the authors attempted Ground Current measurement North of the Ewing reference, in open desert, 

rods were stuck in the soil in an East-West direction, and nothing was detected. One rod was relocated 

so that the detection arrangement was North-South, and a tell-tale 60 Hz and harmonic signature 

emerged (When placing metal rods in the soil such that they “straddle” any possible flow of current, 

their electric potential will be the same and no voltage will be detected. When placing metal rods in the 

soil such that they are parallel with the flow of current, they may divulge a 60 Hz and harmonic 

signature, because of the soil’s electrical resistance between the rods. This is complicated by the 

ground current flowing through layers of soil whose depth below the surface is uncertain, and whose 

eventual route is also uncertain due to the non-homogeneity of the soil.). Using the HF3851A 

Gaussmeter verified the presence and direction of the ground current, as it lined up with the flow 

corresponding to a North-South direction, and whose strength was about 1 nT, or about 0.01 mG. The 

reading should have been zero.  

 

North is at top 
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Resources, not ordered 

 

All documents listed are on the supplied disk, but addresses are valid as of time of retrieval, 12-2012 

1) Electrosmog in the environment - Swiss Agency for the Environment, Forests and Landscape – 

SAEFL – June 2005 http://www.bafu.admin.ch/publikationen/publikation/00686/index.html?lang=en 

(PDF link on the page)  

2) Electric and Magnetic Fields Associated with the Use of Electric Power – Prepared by the National 

Institute of Environmental Health Sciences - National Institutes of Health, sponsored by the NIEHS / 

DOE EMF RAPID Program – June 2002 

http://www.niehs.nih.gov/health/assets/docs_p_z/results_of_emf_research_emf_questions_answers_boo

klet.pdf  

3) Why Ground Currents – 2001 Dahlberg 2001 http://www.mikeholt.com/mojonewsarchive/SV-

HTML/HTML/WhyGroundCurrents~20020921.htm  

4) Ground Currents- An important factor in electromagnetic exposure – 2000 Duane A. Dahlberg, 

Ph.D. Consultant, The Electromagnetics Research Foundation, Inc. 1317 6th Ave. N. Moorhead, MN 

56560 (218) 233-8816 http://www.mikeholt.com/news/archive/html/17/Ground_Currents_09-18-

2002.htm  

5) Electrosmog - a Phantom Risk, an Insurance Perspective – 1996 Swiss Reinsurance Company 

http://people.ee.ethz.ch/~serec/presentations_21_Dec_2009/08-STAUB_SwissRE-Insurance_Radar.pdf  

6) Stray Voltage Solutions Guide for Electrical Contractors - Hydro One Networks Inc. – 11-2007 

http://www.hydroone.com/MyBusiness/MyFarm/Documents/SVSolutionsGuideforElectrical_Contractors.pdf  

7) PA Bulletin, Doc. No 1635, 3-2010 Neutral Rulemaking Withdrawal – regarding inspection re-

quirements for customer neutrals - http://www.pabulletin.com/secure/data/vol40/40-13/553.html  

8) DQE-Neutral_Conn_IM_Standards, Duquesne Light Company – comments to PA PUC in the above 

matter - http://www.puc.state.pa.us/electric/pdf/DQE-Neutral_Conn_IM_Standards.pdf  

9) Harmonics in your electrical system - What they are, how they can be harmful, and what to do about 

them – Eaton Corporation, undated - 

http://www.newark.com/pdfs/techarticles/eaton/Eaton_Technical_Articles/UPS_Training/Powerware_Tr

aining/HarmonicsInYourElecSystem.pdf  

10) Hazards of Harmonics and Neutral Overload - a Schneider Electric White Paper, 2011 - 

http://www.apcmedia.com/salestools/SADE-5TNQZ5_R1_EN.pdf  

11) Adverse health effects of exposure to power frequency electric and magnetic fields (EMFs) – Den-

nis L. Henshaw; H H Wills Physics Laboratory Royal Fort, Tyndall Avenue, Bristol, UK BS8 1TL 5 – 

2010  - 

http://www.foodsmatter.com/es/electricity_dirty_el_lighting/articles/powerlines_background_research_h

enshaw_11.pdf  

12) Historical Evidence that Residential Electrification Caused the Emergence of the Childhood Leu-

kemia Peak - S. Milham, E. M. Ossiander – 2001 - 

http://d1fj3024k72gdx.cloudfront.net/historical_leukemia.pdf  

13) Evidence that Electromagnetic fields from high voltage powerlines and in buildings, are hazardous 

to human health, especially to young children - Dr. Neil Cherry – 2001 

www.esdjournal.com/techpapr/elfhealth.pdf 

14) Evidence that Electromagnetic Radiation is Genotoxic: The implications for the epidemiology of 

cancer and cardiac, neurological and reproductive effects - Dr. Neil Cherry – 2000 - 

http://www.neilcherry.com/documents/90_m2_EMR_Evidence_That_EMR-EMF_is_genotoxic.pdf  
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15) Aegis - Preventing Generator Shaft Current Damage - William Oh - Electro Static Technology, 9-

2006 - http://est-aegis.com/TechPaper.pdf  

16) Building Biology guidelines – 2008, latest release www.maes.de (bottom of page) - These are an alter-

native to “standard” guidelines, in that they are evidence-based, and they stratify exposure with levels 

of Concern based on magnitude of the component measured. Rather than stating that exposure below a 

certain level is “safe,” the authors’ experience indicated that reduction for exposure levels from the Ex-

treme Concern to No or Slight Concern levels rendered relief, sometimes immediate, to those affected. 

While they are not intended to cripple economies, proponents note that the recommendations are intend-

ed for sleeping areas, a place and time when individuals slow down to sleep, rest, and recuperate, such 

that they can be better able to tolerate the daily stresses of waking hours. 

17) THE BIOINITIATIVE REPORT 2012 - A Rationale for Biologically-based Public Exposure Stand-

ards for Electromagnetic Fields (ELF and RF) http://www.bioinitiative.org/  

18) Leukemia following Occupational Exposure to 60-Hz Electric and Magnetic Fields among Ontario 

Electric Utility Workers Anthony B. Miller et.at. January 1996 - Evaluation of the combined effect 

of electric and magnetic fields for leukemia showed significant elevations of risk for high exposure to 

both, with a dose-response relation for increasing exposure to electric fields and an inconsistent 

effect for magnetic fields. http://www.ncbi.nlm.nih.gov/pubmed/8678046  

19) Epidemiological Evidence for a Health Risk from Mobile Phone Base Stations – Khurana et.al. – 

International Journal of occupational Environmental Health – 2010; 16:263-267 – 

 http://www.brain-surgery.us/Khurana_et_al_IJOEH-Base_Station_RV.pdf  

20) Cell Phones and brain tumors: a review including the long-term epidemiologic data – Khurana et.al. 

– Surgical Neurology 72 (2009) 205-215 online at www.sciencedirect.com or 

http://www.mmk.be/afbeeldingen/File/meta_GSM_hersenen.pdf  

21) Gamesa Wind Turbine Generator Catalog - 

http://www.gamesacorp.com/recursos/doc/productos-servicios/aerogeneradores/catalogo-g9x-

20-mw-eng.pdf  

22) Late Lessons From Early Warnings - The Precautionary Principle 1896–2000 – European 

Environment Agency - ISBN 92-9167-323-4 © EEA, Copenhagen, 2001 

23) CPUC Action Regarding EMFs - 

http://www.cpuc.ca.gov/PUC/energy/Environment/ElectroMagnetic+Fields/action.htm 
 

Books 

 

24) Dirty Electricity – Sam Milham, MD, PHD - Publisher: iUniverse, 2010 ISBN 978-1-4502-

3821-2 

25) Radio-Frequency and ELF Electromagnetic Energies – A Handbook For Health Profes-

sionals - R. Timothy Hitchcock, Robert M Patterson - Publisher: Van Nostrand Reinhold, 1995, 

ISBN 0-442-00945-3 

26) ENERGY MEDICINE: The Scientific Basis - James L. Oschman, Candace Pert - Publisher: 

Churchill Livingstone, Inc., - 2000, ISBN: 0-443-06261-7 

27) CROSS CURRENTS, The Perils of Electropollution, The Promise of Electromedicine - 

Robert O. Becker M.D., - Publisher: James P. Tarcher Inc. 1990, ISBN 0-87477-609-0 
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Limited Glossary 

 

In any discussion of energy, frequencies, and Electromagnetic Fields (EMF) there is a need for 

Scientific Notation, to make sense of very large or very small numbers. 

The most common multipliers used are: 

Pico (p) = x0.000,000,000,001 (or x10
-12

) Nano (n) = x0.000,000,001 (or x10
-9

) 

Micro (u) = x0.000,001 (or x10
-6

)  Milli (m) = x0.001 

Kilo (K) = x1000 (or x10
3
)   Mega (M) = x1000,000 (or x10

6
) 

Giga (G) = x1000,000,000 (or x10
9
) 

Some of the more common foundational units are:  

Cycles per second (cps) or Hertz (Hz),   

Gauss (G) a unit of magnetic field,  

Tesla (T) – the European unit of magnetic field, 100 nT = 1 mG 

Volts (V) – a unit representing electric potential, 1 V = 1000 mV 

Amperes or Amps (A) – a unit of current flow. 1 A = 1000 mA 

Radio Frequency is generally considered to begin around 30,000,000 Hertz or 30 MHz, although the 

AM Broadcast bands in the 540 KHz to 1.6 MHz are also designated as “Radio” 

Units of Magnetic field are generally expressed in milliGauss (mG) or nanoTesla (nT). 

Units of Electric field are generally expressed in Volts / meter. As an example, for a 7200 V electric 

primary suspended 30 feet in the air (a typical height), the electric field directly below would be Volts 

divided by the height. Since 30 feet (30’) is approximately 10 meters (10 m), the relationship becomes 

7200 V / 10 m, or 720 V/m or about 700 V/m. 

When an electrically conductive structure (which includes humans) is exposed to a field of any kind 

with relative motion to the structure, what occurs is Transformer Action / Action at a distance / 

Induction, which causes internal and external currents and voltages to the structure. When the source 

is not physically moving but the components (voltage, current) are changing, and their reach extends 

onto a conductive structure, the relative motion criteria is satisfied. Although the discussion is centered 

on power lines, inside an automobile similar events occur, in that the alternator produces an Alternating 

(changing with respect to time) Magnetic field, in the process of generating power. This magnetic field 

in most cases extends into the passenger compartment. 

Harmonics are produced by non-smooth electrical phenomena, some of which are repetitive and 

described within this document. Transient phenomena, such as lightning, also produce a wide-band 

presence of harmonics, even though they are not repetitive. The firing of spark plugs produces the same 

effect on a smaller scale. Turning a light switch on or off, produces the same effect on a much smaller 

scale. 

Discussion of EMF also inevitably involves Wavelength. Since EMF travel at the speed of light or 

about 186,000 miles/second, the wavelength is 186,000/frequency. For 60 Hz it is about 3100 mi. The 

term Microwaves then pertains to frequencies whose wavelength is small, such as faster than 1 GHz. A 

microwave oven for instance, using about 2.45 GHz would have a wavelength of about 4 inches. 
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Author Bios in Brief 

 

Sal La Duca, Principal - Environmental Assay Inc. / Indoor Environmental Consultant / 

www.emfrelief.com 

Sal is an Environmental Consultant specializing in the built environment, with over 30 years’ 

experience in instrumentation and controls. After receiving two years training in the physical sciences, 

Sal performed as a Nuclear Reactor Operator / Reactor Technician (Instrumentation and Control 

Technician - Nuclear) on the USS Mississippi, CGN40, and participated in initial construction, initial 

criticality, Commissioning (1978), and shakedown operations. During this time he also acquired a First 

Class FCC License with Radar Endorsement. He was then offered employment by Jersey Central 

Power and Light to help build a Radiological Survey instrument repair facility at the Oyster Creek 

Nuclear Plant in Forked River, NJ. After having done so, and trained sufficient employees to man the 

facility, he migrated to the Communications department, where he performed installation, calibration, 

and repairs of various generations of remote-control supervisory equipment for power system control, 

as well as work on fixed and mobile Radio Frequency equipment. After three years of this work he 

migrated to the Dispatch Center and performed as a Power System Load Dispatcher for six years, 

performing all operations of system control, maintenance, and restoration. He then had an opportunity 

to return to the Communications department where he performed as an Instrumentation and Control 

Technician. 

In 1994 Sal incorporated and began offering Electromagnetic Field services. In 1999 he sought and 

acquired certification as a Building Biology Environmental Consultant with the Institute of Building 

Biology and Ecology, Clearwater, FL, and expanded service offerings to include Indoor Air Quality. In 

2003 he sought and acquired Indoor Environmental Consultant status with the Indoor Air Quality 

Association. He holds a Bachelor of Science from the University of Phoenix, AZ. 

 

 

Peter Sierck, Principal - Environmental Testing and Technology / Industrial Hygienist, REA / 

www.etandt.com 
Peter is an Industrial Hygienist with over 25 years of experience performing professional low and high 

frequency electromagnetic field measurements, designing EMF and RF mitigation plans and 

developing management plans. His technical experience includes alternating current (AC) electric and 

magnetic fields, direct current (DC) electric and magnetic fields, high radio frequency and microwave 

radiation surveys. He has conducted surveys for commercial, institutional and residential buildings, 

performing RF measurements for cell sites, computer interference investigations, performing EMF 

studies for developers and providing EMF management plans for numerous school districts and acted 

as a liaison with utility companies on magnetic field reduction methods. 

 

Peter Sierck is a Registered Environmental Assessor (REA) with the State of California, a Certified 

Indoor Environmental Consultant (CIEC) with the American Council of Accredited certifications 

(ACAC) and a charter member of the National Electromagnetic Field Testing Association (NEFTA) 

founded in 1991. Peter started his environmental education in Germany. Mr. Sierck has studied 

industrial hygiene, environmental testing methods and engineering controls at the Engineering School 

in Hamburg, University of California San Diego, University of California Berkeley, and the 

MidAtlantic Environmental Hygiene Resource Center (MEHRC) in Philadelphia. Mr. Sierck was 

designated by the Honorable Judge Lawrence Sterling of the San Diego Superior Court as an Expert 

Witness in March of 1999 in accordance with the California Evidence Code Section 720. 
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Appendix A: Waveforms and Spectra 

Site A: Ginger Thompson’s 

 
 

 

 

 

60 Hz Ground/Grounding Current + EMI 

induced in Gaussmeter (M-field) test leads  

 

M-field Ground / Grounding Current and Electrical Noise – Note 3
rd

, 5
th

, 7
th

, and 9
th

 Harmonics 

E-Field from 7200 V Primary, Minimal Current & No Harmonics, but lots of Electrical Noise 

EMI Spectrum  

 

EMI close-up 

A1 



 

 

 

 

 

Wide-band EMI induced in E-field pickup 

Close-up of right side of above capture 

 

Progressive EMI (close-up of left corner of first graph above) 

 

Progressive EMI a few seconds later 

 

Progressive EMI a few more seconds later 

A2 



 

 

Neutral-Earth Voltage – Power OFF – Note this is 3-phase power 

 

 

 

 

Neutral-Earth Voltage - Power ON 

 

 

Neutral-Earth Voltage - Power ON 

A3 



 

Neutral-Earth Voltage – Power OFF – Note 3
rd

, 7
th

, 9
th

, 11
th

, 13
th

, 15
th

, and 17
th

 Harmonics, and note 

the presence of new harmonics and  absence of the 5
th

 harmonic (300 Hz) which was present with 

power on 

 

 

Neutral-Earth Voltage – Power OFF – Note instantaneous size changes from previous capture 

A4 



Site B: Rowena Elliott’s 

                 EMI induced in Gaussmeter (M-field) test leads 

Erratic 

EMI 

bursts 

occurring 

between 

about  

3 MHz 

and 4.5 

MHz  

Ongoing EMI onto Gaussmeter leads, all frequencies above 0.1MHz (100 KHz) induced into leads 

               EMI onto Gaussmeter leads (above 100 on this scale), Close-up 

A5 



              EMI onto Gaussmeter leads, Close-up, note instantaneous quantum leaps in intensity 

           Pervasive Wide-band EMI 

              Power Frequency Harmonics, note reduced Fundamental (60 Hz) 

A6 



              Power Frequency Harmonics, Close-up, 60 Hz prominent (first spike) 

 

 

Electric Field pickup from 

power line and EMI 

 Neutral to Earth Voltage, 

Power ON. Note highlighted 

area with higher frequency 

bursts riding on top of the 60 

Hz wave, their frequency 

being some 100 times faster, 

or about 6000 Hz. This 

contribution, to devices that 

are designed to use only 60 

Hz, can produce equipment 

heating that it is not designed 

for, and may accelerate 

equipment failure. 

A7 



          Neutral to Earth Voltage, Power ON, Close-up, note the faint resemblance to 60 Hz 

Power Frequency Harmonics, in N-E Voltage with power OFF. Note 3
rd

, a faint 5
th

, 7
th

, 9
th

, 11
th

, 13
th

, 

15
th

, and 17
th

 Harmonics, but also note that other peaks are not harmonics and constitute electrical 

noise, or Electromagnetic Interference (EMI) 

 

 

A8 



Site C: Kumeyaay Wind Substation 

 

Vertical Magnetic Field to 100 KHz, and EMI induced onto meter leads beyond that. 

Horizontal Magnetic Field / Ground Current. Harmonics: 3
rd

, 5
th

, 7
th

, 9
th

, 11
th

, 13
th

, 15
th

, 17
th

, etc. 

 

Site D: Home owner name withheld by request 

Vertical Magnetic field. Major 

Positive and Negative spikes 

characteristic of non-linear 

loads, such as plasma lighting 

(fluorescent, high pressure 

sodium, etc.) 

Vertical Magnetic Field. Note 60 Fundamental (first major spike), and generous EMI with prominent 

peaks at about 1.5 and 1.8 KHz 

A9 



Vertical Magnetic Field. Note that 60 Hz and Harmonics were intermittent with obscuring EMI. 

               Vertical Magnetic Field EMI, intermittent with 60 Hz and Harmonics 

Horizontal Magnetic Field, several 

power frequency harmonics among 

the pervasive electrical “noise” (EMI) 

Horizontal Magnetic Field with Fundamental(60 Hz) and Harmonics, Close-up 

A10 



Vertical 

Magnetic 

Field 

 

Site E: David Elliott, Jr.’s 

Electric Field EMI, its character 

varied slightly in frequency, but was 

sputtering continuously between 60 Hz 

and 400 KHz 

The same EMI a few seconds later 

A close-up 

 

 

A11 



The same EMI a 

few seconds 

later 

Major 

equipment 

starting 

transient, 

around midday 

Sampling of an energized lead 

voltage at the electrical panel. The 

vertical scale should be multiplied by 

140, as the peak in either direction is 

170 Volts, for the standard 120 Volts 

residential service. Under normal 

loads the Voltage should Not vary as 

significantly as shown, and suspect 

this to be external. 

A12 



 

The spectrum of the 

energized lead voltage at 

the panel. Power Frequency 

Harmonics and background 

EMI. 

 

Neutral to Earth Voltage with power on, and its power line harmonics 

 

Neutral to Earth Voltage with power 

off, and its power frequency 

harmonics. Note that although the 60 Hz is reduced, the Harmonics increased in size. 

 

Site F: Home owner name withheld by request 

Vertical Magnetic Field pickup with EMI induction into test 

leads between about 500 KHz and 1 MHz 

A13 



EMI close-up 

             Horizontal Magnetic field, power frequency harmonics and electrical “noise” 

Electric field pickup. Note these are not power frequency harmonics, but EMI 

Electric field pickup with some power frequency 

harmonics, intermittent with the EMI – Note how 

the same harmonic size relationships are 

maintained when a sample is taken off a bus 

voltage in the panel (below), because in the 

transformer any components in the Primary will 

appear on both buses of the Secondary, and 

therefore in every wire in the house. 

Sampling of 

an energized 

lead voltage at 

the electrical 

panel, with 

power off. 

Sampled before 

the breaker. 

 

A14 



Site G: Lance Conway’s 

Horizontal Magnetic field, 

intermittently fluctuating 

between 15 and 30 mV peak 

What appears to be power 

frequency harmonics to 2 MHz 

                   Very pronounced EMI at about 27.5 KHz 

                        Power Frequency harmonics (first block), and EMI 

Unknown 

EMI – 

very 

similar to 

Ginger’s 

house at 

16 KHz 

A15 



Two views of the same EMI as above, seconds apart 

 

Site H: By Turbine 

Electric field pickup on 

a long wire (~ 20’) 

horizontal antenna 

Power frequency 

harmonics?  

               Wide-band EMI, each group sporadically going up and down in frequency 

 

 

A16 



 

                         Same as previous EMI, a few seconds later 

Harmo

nics 

and 

EMI 

A few 

harmonics and 

much EMI 

                   Magnetic field pickup, EMI 
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Site I: SDG & E Boulevard Substation 

Vertical Magnetic 
field, Ground 

Current returning to 

sub – Note that this 

is three-phase 

power, as identified 

by the peculiar peak 

arrangement for 

each cycle of 60 Hz 

Wide-band EMI, same as at Site F, and Ginger’s, 

and very similar to Rowena’s 

Power frequency harmonics 
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Site J: Jim Pelley’s 

Horizontal Magnetic field over the 

underground feed to the house, with power on. 

This is a combination of grounding current for 

the power system as well as the house. Is the 

primary contributor the power line, or the user 

appliances? Note that there is a three-phase 

signature, which is clearer on the next page 

with a power off measurement. 

And its 

correspon

ding 

spectrum 

The same measurement, 

about one minute later. Is 

the primary contributor the 

power line, or the user 

appliances? 

And the 

correspond

ing 

spectrum 
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Horizontal Magnetic 
field over the 

underground feed to the 

house, with power off. 

Note that this is three 

phase power grounding 

current. Even though the 

supply to the house is 

single phase, the 

imbalance on Primary 

Neutral from the 3-phase 

system is using the 

residence ground to 

return current back to 

the substation. 

                      Electric field pickup with wide-band EMI 

Neutral to Earth 
voltage with power off. 

Note that this is a 

three-phase signature. 

              Neutral to Earth voltage with power off – wide-band EMI 
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NET current 
contribution from 

residential use to 

the Neutral, which 

would share some 

of its current 

through the soil. 

The scale is 100 

mV/A, equating to 

about 7.5 Amps. 

Perhaps 30% of 

this will find its 

way back to the 

source via the soil. 

              And its corresponding spectrum. Note the relatively few power frequency harmonics. 

 

Site K: Parke Ewing’s 

Neutral to Earth Voltage with 

power off. 

                                  And the corresponding spectrum. 
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                             Neutral to Earth Voltage with power off – wide-band EMI 

A bus voltage with power on.  

B bus nearly identical. 

                     And the corresponding spectrum. 
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[EXTERNAL] campo wind

LESLIE MAURIS <LESLIEMAURIS@hotmail.com>
Sat 3/7/2020 2:40 PM
To:  Hall, Harold <Harold.Hall@bia.gov>

 I do not approve of this project . I do not feel it is deemed necessary. As a homeowner on ribbonwood
rd  I am already surrounded by wind generators on the east and north and west. The sound and
vibra�ons from the turbines is bad and causes many sleepless nights for my family.  Our health has been
affected as well.  Our view of the beau�ful landscape is 
ruined and my property value is greatly affected. More of the same would lead to a financial disaster for
us . We wouldn't able to sell or live in the manner we wish to when we originally purchased our home.
Now that all is destroyed. By pure greed and disregard for human life.  How would you like this in your
back yard? I appose this project with every fiber of my being. Yours truly unwilling Leslie Mauris
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[EXTERNAL] Campo Wind FEIS Comments

Mary D <granitemary@gmail.com>
Wed 3/11/2020 2:42 PM
To:  Dutschke, Amy <Amy.Dutschke@bia.gov>; Hall, Harold <Harold.Hall@bia.gov>

2 attachments (480 KB)
Campo FEIS comments ltr-Dauphine.pdf; ATT00001.htm;

Ms. Dutschke and Mr. Hall,
Please find attached my comments to the Campo Wind FEIS.

Mary Dauphine
Boulevard resident 
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[EXTERNAL] Campo Wind FEIS comments

Monica Albair <maslide@msn.com>
Mon 3/9/2020 2:02 PM
To:  Hall, Harold <Harold.Hall@bia.gov>

Dear Sir,

    My name is Monica Albair-Fordyce and my husband (Jason Fordyce) and myself are residents of
Boulevard located at 38228 Tierra Real Rd. I want to go on record to strongly oppose Campo Wind
and endorse and support the anti-Campo Wind FEIS comments submitted by the Boulevard Planning
Group, Backcountry against Dumps, and the 65 Campo Tribal members who signed the petition
opposing Campo Wind. We feel our quality of life and health as well as our property values in the
backcountry will be greatly impacted if this project is permitted to go thru.

Sincerely, 
Monica Albair-Fordyce
38228 Tierra Real Rd.
Boulevard, CA  91905
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[EXTERNAL] Comments for Campo Wind FEIS

Monique LaChappa <mdlachappa@gmail.com>
Wed 3/11/2020 7:39 AM
To:  Hall, Harold <Harold.Hall@bia.gov>

1 attachments (2 MB)
Image.jpg;

Dear Mr. Hall,
Attached are my comments for Campo Wind FEIS, please add to the official BIA Record for the Campo
Wind Project.
Respectfully,

-- 
Ms. Monique D. La Chappa
P.O. Box 1591
Boulevard, CA 91905

mdlachappa@gmail.com

mailto:mdlachappa@gmail.com
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[EXTERNAL] Final Environmental Impact Statement for Campo Wind - comment
deadline March 11th

michele strand <michelestrand@yahoo.com>
Tue 3/10/2020 7:07 PM
To:  Hall, Harold <Harold.Hall@bia.gov>
Dear Mr. Hall, 

I am a homeowner in Boulevard, CA and would like to go on record as strongly opposing Campo Wind and endorsing
and supporting the anti-Campo Wind FEIS comments submitted by the Boulevard Planning Group, Backcountry
Against Dumps, and the 65 Campo Tribal Members who signed the petition opposing Campo Wind.  

The following list includes many (but not all) of my concerns with the Campo Wind project:

∙ 65 Campo Tribal members signed a petition against this project.  They are not being heard, acknowledged, or
recognized by their own leadership.  
∙ Campo Chairman Cuero refused to recognize motions or call a vote to terminate Campo Wind at their February 19th
meeting.  
∙ Chairman Cuero obstructed the will of the tribal members and their rights.
∙ According to the FEIS, Tribal Laws are limited or made inapplicable by the Project, meaning once approved, the
Project can override the Tribe’s laws.  
∙ 586-604 feet tall turbines are TOO BIG and TOO NOISY and TOO UGLY.
∙ The FEIS is based on studies done on turbines half the size or smaller, and much quieter. 
∙ Setbacks are way too small.  FEIS underestimates impacts due to wrong-sized turbines. 
∙ Shadow flicker impact is underestimated due to wrong-sized turbines in FEIS.   
∙ The proposed turbines are taller than the tallest skyscraper in the city of San Diego = TOO TALL.
∙ The transmission-wire poles for the new gen-tie line are too tall (up to 150 feet). 
∙ The project uses too much local ground water (56.4 million gallons).  
∙ Local wells have not even been tested yet.  Wells may be run dry both on and off the reservation.
∙ Adverse noise and visual effects are unavoidable on the reservation according to the FEIS. 
∙ The noise effects of the operation of these turbines is significant, adverse, and unavoidable according to the FEIS.  
∙ The FEIS says that the turbine locations may conflict with the 1/4 mile setback requirement, meaning that some of
them may be closer to tribal homes than the 1/4 mile they promised. 
∙ Many huge old oak trees are already marked for removal on BIA10.  Heartbreaking. 
∙ Cultural artifacts may be destroyed, as they were in McCain Valley.
∙ Using eminent domain to widen Ribbonwood Road to up to 40 feet will impact local homeowners negatively.
∙ Property values may plummet.  
∙ People and animals may get sick due to low-frequency noise and infra-sound vibrations. 
∙ No one seems to comprehend or care just how huge, ugly, and noisy these things will be.  The entire community will
pay the price for decades. 
∙ I’m afraid this project may cause violence and retribution both on and off the reservation.

Thank you for your kind consideration of my concerns.  

Respectfully submitted, 
Michele Strand
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[EXTERNAL] Campo Wind FEIS

Marie & Scott Morgan <smorgy@hughes.net>
Sun 3/8/2020 10:43 AM
To:  Hall, Harold <Harold.Hall@bia.gov>

Dear Mr. Hall,

My wife and I are long time residents of Boulevard and live on the north end of Ribbonwood
Rd. Our home is currently surrounded on three sides by wind turbines, Kumeyaay turbines to
the West and the Tule Wind project to the East and North.  We, as well as our neighbors,
experience the impacts from these turbines daily.  Other than the ruination of our scenic view
we also deal with the "whooshing" sound that can be extremely loud and continue
24/7.  Terra-Gen's  proposed new 4.2 MW Campo Wind project will bring turbines even
closer to our home and, if the project is approved as planned, these turbines will be nearly
twice the size of the current ones and create more noise. The current setback restriction is
extremely inadequate considering the size of the turbines.

It feels as if the wind generation companies are attempting to squeeze the homeowners out. 
We are retired seniors and unfortunately with the negative impact that these wind projects
have on property values we are stuck with no way to relocate if the conditions become
intolerable.

We want to go on record requesting that you strongly oppose Campo Wind and endorse and
support the anti-Campo Wind FEIS comments submitted by the Boulevard Planning Group,
Backcountry Against Dumps, and the 65 Campo Tribal members who signed the petition
opposing Campo Wind.

Sincerely,
Robert and Marie Morgan
2912 Ribbonwood Rd
Boulevard
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[EXTERNAL] Campo Wind FEIS

Tammy Daubach <dumptruck.01@wildblue.net>
Tue 3/10/2020 3:19 PM
To:  Hall, Harold <Harold.Hall@bia.gov>

We are opposed to the Campo Wind project, Substation, and gen-tie. We support alternatives that are
efficient and have less of a footprint, such as at site power generation.

Unless properties are bought out in the area, human life needs to be considered as well as other factors.
When projects are in close vicinity to residences, health and comfort for those nearby need to be taken
into consideration. 

There are many reasons to be opposed to projects that encourage wind turbines in the backcountry
area. The backcountry is a high wind area. Inverters for wind turbines can only handle so much power, so
any power generated at over 70 miles an hour will be leaked into the ground to spare the inverter from
being burned up. This includes any gusts, including those during storms.

It is arguable that solar would always be the better choice. It takes up less space, requires much less
equipment, and produces power whenever the sun is out. Turbines require constant wind of at least 15
miles per hour to produce more power than solar, require a lot more space, consist of far more
environmentally damaging materials, create far more hazards for the community, and need vehicles,
such as helicopters and large semi-trucks to be installed and maintained. One of the hazards of wind
turbines is malfunctions. Explosions can toss pieces of the turbines several miles from the structure.
Turbines are also fare more prone to starting fires due to internal arc flashing than solar, as solar doesn’t
arc flash unless incorrectly wired and protected.

In the backcountry, the power is shut down when there are high winds. It is pointless to have any project
that will produce power in this area. If the power to the projects will have to be cut for fire safety (as the
residential power is during high wind events), any power generated by the turbines at this time will leak
into the ground, making the project a waste. However, if there is an exception for these systems, it
stands to reason that the residents are in danger of the chance of a high voltage line breaking. If this
happens without the ability to communicate or without access to water, the risk to the residents around
the turbine projects is highly increased. This would make the very effort to protect the residents an
endangerment instead.

On impacts to residents, there are also the rising costs of insurance and dropped insurance for
homeowners. This also needs to be considered before any more projects are installed in the backcountry.

Thank you,
Kristy Daubach, electrician
Michelle Daubach & Sherry Daubach, community volunteers
Ken & Tammy Daubach, Real East County Fire Safe Council Board Members
39954 Ribbonwood Rd, Boulevard, CA 91905
Dumptruck.01@wildblue.net
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[EXTERNAL] Campo FEIS Comment

Tammy Morrison <memories4fun@yahoo.com>
Wed 3/11/2020 3:55 PM
To:  Hall, Harold <Harold.Hall@bia.gov>
Cc:  dianne.jacob@sdcounty.ca.gov <dianne.jacob@sdcounty.ca.gov>

My name is Tamara Morrison I live at 2920 Ribbonwood Road in Boulevard, California.

I want to go on record that I strongly oppose Campo Wind and endorse and support the anti-Campo
Wind FEIS comments submitted by the Boulevard Planning Group, Backcountry Against Dumps, and the
65 Campo Tribal members who signed the petition opposing Campo Wind for the following reasons;

Health Impacts:
In fact, these wind turbines do affect health and complicate issues with my vertigo and leaves me feeling
sick every day.  The spinning blades cause a dizzy effect that most the time medication can’t fix.  I have
to block the view to keep from exaggerating my symptoms.  I also have daily headaches since the
Campo Wind Turbines went into operation in 2005.  My headaches have increased in severity and
frequency since the Tule Wind project went online in late 2017.

Noise:
Every evening I cant have the windows open to bring in the fresh air because of the hum and swooshing
noises these wind turbines produce.  We are unable to have the windows open at night while trying to
sleep because of the noise.  The flashing lights also pose an issue.

Flashing lights;
The flashing lights have a similar effect on my vertigo issues by creating dizziness and balance issues. 
Tule Wind suggested I use black out blinds to close off the windows so I can’t see the wind turbines. 
That is not a fix that is good with me, I want to be able to let in sunshine and outside air in through the
windows.  Isn’t that why we have windows to begin with?  I am not going to live in a closed off box
because of these projects.  They came into my community; I did not go to theirs!

I am also concerned with our property values, this is a serious concern.  My husband and I have poured
all of our money, blood sweat and tears into this “Dream Home” that will now be affected by the wind
turbine mess we have going on out here in east county.  This home is our life investment, our savings
and our property we plan on sending down through our children.  These thoughtless impacts have
affected us in every way and every day.  I am sure there are other locations in this state that these
projects would not affect people, but unfortunately they would still affect the environment.

Even though this project is located mostly on tribal lands, it severely affects our property values, sever
impacts on health as well as destruction of sacred native land that would be scarred beyond repair.

Please contact me if you have any questions,

Tamara Morrison
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[EXTERNAL] Campo Wind FEIS comments

Teresa DeGroot <teresa91905@icloud.com>
Wed 3/11/2020 12:49 PM
To:  Hall, Harold <Harold.Hall@bia.gov>

We continue to send comments to many people trying to protect ourselves.  We already have problems
with the turbines that are already here.  They have destroyed our view of the mountains, the noise
frequently interferes with our ability to concentrate, the red lights flashing at night has caused us to
rearrange our bed and driveway to avoid them, and our property values are declining.

Now they want to place larger ones closer to our home!  We strongly oppose Campo Wind and endorse
and support the anti-Campo Wind FEIS comments submitted by the Boulevard Planning Group,
Backcountry Against Dump’s, and the 65 Campo Tribal members who signed the petition opposing
Campo Wind!

We are afraid it will kill my senior horses because of how close they will be to our home.  The noise will
be worse, we will be unable to block the lights, it destroys even more of our view, we will probably start
having problems with the shadow flicker others complain of, and it will destroy our property value even
more.

We moved out to the backcountry more than 20 years ago, Teresa commuted 130 miles round trip every
day to work so we would have a quiet, peaceful retirement home with a wonderful 360 degree view,
Beautiful night skies, and gorgeous sunrises and sunsets.  This is being taken away with the turbines, not
to leave out the health issues.  With property values declining we cannot sell and move and we loved our
home.

There is no compensation to the residents here for lost property values.  The electricity  bills have only
gone up and are less reliable!  The more wind turbines the higher the cost.  

There is Nothing green about the turbines, they are made out of hazardous material, it takes fossil fuel
to build them, transport them, and maintain them.  They frequently have oil running down both the
blades and the main Tower.  They also increase the fire hazards that are very high in this area. The ones
that are already here have already had a fire at the top of the generator which was very hazardous to the
firemen below it trying to put out the brushfire it had started.  Our understanding is that they don’t even
pay for themselves over their lifespan.  The government subsidies are the only reason that companies are
out here.

Please consider all of this and deny any additional turbines or supporting facilities in this area.

Andy and Teresa DeGroot
Sent from my iPad



 

 

Tim Harjo 
Harjo Law Office 
6021 Del Carmen Drive NE 
Rio Rancho, CA 87144 
 
March 11, 2020 

Amy Dutschke 
Regional Director, Pacific Region 
Bureau of Indian Affairs 
2800 Cottage Way 
Sacramento, CA 95825 
 
 
Dear Ms. Dutschke, 

This letter is submitted on behalf of my client Michelle Cuero.  Mrs. Cuero is an enrolled member of the 
Campo Tribe.  This letter shall serve as comments in response to the Final Environmental Impact Statement 
(“FIES”)  issued in January 2020, for the Campo Wind project. The comments are submitted for consideration 
in opposition to the project and the lease for the project. 

The FEIS states that prior to approval of the lease for this project, the Secretary of the Interior shall first 
determine that adequate consideration pursuant to federal law. Particularly, 25 U.S.C. Section 415 of the US 
Code and  25 CFR, Part 162 of the US Code of Federal Regulations.  That determination rightfully requires a 
review of any applicable tribal law.  In addition, the FIES,  “in reviewing a proposed lease, the BIA will defer 
to the landowners’ determination that the lease is in their best interest to the maximum extent possible.” FEIS 
at 1.  

The FEIS discusses a litany of federal laws and regulations.  The FEIS states that “under the terms of the 
lease, certain Tribal laws apply to the Lessee, including certain provisions of the Tribe’s Tax Ordinance and 
Tribal Employment Rights Ordinance”. FEIS at 2.  As stated above, prior to approving the lease, the Secretary 
must look to tribal law and defer to the landowners as to whether approving such lease would be in their best 
interest.  FEIS at 1.  

The Campo Tribe General Council, as the Supreme Governing body of the Tribe passed a Land Use Code that 
sets forth a complex and wide ranging regulatory structure governing many activities on all its reservation 
lands.  See Attached Code.  It sets forth the creation of a regulatory body, a land use plan, a permitting 
system, and a detailed land leasing process.  All of which, this project will most likely be subjected to.  

The FEIS, as drafted, assumes wrongfully that provisions in a lease agreement dictating which tribal laws and 
regulations apply to the lease are valid. Unless and until, such duly authorized tribal laws are repealed, they 
control any and all leases, including the permitting of project construction and project activities. The Campo 
General Council has affirmatively stated its position on land leasing on the Reservation. Accordingly, the 
Secretary must incorporate into his/her determination the existence of valid tribal laws that control this issue. 

 



 

 

By analogy, any third-party developer wanting to contract with the federal government through a federal 
agency like the BLM leasing federal lands for a wind project cannot include language in the lease agreement 
that the NEPA does not apply to the lease.  

Although the FEIS recognizes the existence of tribal laws, including the Campo Land Use Code and the Land 
Use Plan it does not recognize their valid authority.  In fact the FEIS disparages the Campo Land Use Plan by 
stating its only objective is to develop a long range water and sewage plan inferring that Wind Project is 
unrelated to water or sewer planning.  Even so, the FEIS fails to discuss the Campo Land Code’s primary 
objective, which is to “Promote the health, safety, and welfare of the residents of Reservation and to develop 
and maintain adequate standards for diversity of land use and building patterns on the Reservation”. See Land 
Code at Page 4.  

The Secretary does not have the luxury of varying deferential treatment of among federal or tribal laws. The 
FEIS itself recognizes the sovereign governmental authority of the Campo Tribal Government and the trust 
relationship between it and the federal government. Such disparate treatment and application by the Secretary 
in this situation amounts to an arbitrary and capricious action making it ripe for judicial review under a large 
body of federal administrative jurisprudence.  

According to the Indian Affairs National Environmental Policy Act (NEPA) Guidebook: 

  
[T]ribal governments have substantial authority through their retained tribal sovereignty          
for environmental protection on lands within their jurisdiction. This tribal governmental           
authority is distinct from the responsibilities of the BIA under NEPA and other Federal              
environmental laws. Activities affecting the environment on Indian lands often require           
the approval of both the BIA and the tribal government. Because of this dual authority,               
the BIA’s NEPA process should be coordinated with the tribal decision-making process.  

Tribal governments and their delegated tribal programs should not only be consulted, but             
should be partners with the BIA in the NEPA process, and invited to serve as cooperating                
agencies. If a tribal government has enacted any environmental law or ordinance that             
applies to a proposed action for which the BIA must prepare an EA or an EIS,                
compliance with the law(s)/ordinance(s) must be addressed in the EA or EIS.             
(emphasis added). 

59 IAM 3-H at 6 (August 2012) 

The FEIS does not discuss nor address how the lease and the Wind Project has or will comply with Campo 
tribal laws such as the permitting, scoping,  and leasing provisions of its Land Code.  The FEIS simply 
assumes that it is ok for the lease itself to dictate what tribal laws it will be subject to.  Again, the FEIS states 
that “[u]nder the terms of the lease, certain Tribal laws apply to the Lessee, including certain provisions of the 
Tribe’s Tax Ordinance and Tribal Employment Rights Ordinance.” FEIS at 2.  

In reviewing the General Council Resolution authorizing the Chair and Vice-Chair of the Campo Tribe to 
enter into a lease, there is no language in the resolution that relieves the lease agreement from the applicability 
of the tribal Land Code or any other tribal laws. Accordingly, such tribal laws apply directly to  the lease if 



 

 

approved, to the determination of whether the Secretary should approve the lease under federal law, and most 
importantly, to the Secretary’s determination of this project’s fitness under NEPA and other applicable federal 
law. 

It must be noted that there is serious discontent with this project among tribal members living on the 
Reservation and the process by which the project has moved forward under federal review.  There are 
allegations that the authorization to enter into a lease agreement with Terra-Gen was done outside the scope of 
tribal law. There are also allegations that a majority of General Council members at a duly called General 
Council meeting in the recent past voted on a measure to revoke the lease with Terra-Gen and that the 
measure was ignored by the Chair of the Executive Committee during the meeting. See Attached Petition. 
This project has become a lightning rod in the community.  There is an upcoming tribal election in a month 
and this project will be a referendum on whether new leadership will be elected into office. 

For the reasons stated above, FEIS must be modified to include how the project will comply with tribal law 
and the federal laws stated above. In addition, the Secretary must stop the process and lead an inquiry as to 
whether the General Council does in fact approve of this project and lease going forward. 

  

Submitted respectfully, 

 

Tim Harjo 
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[EXTERNAL] Campo Wind FEIS Comments

yorksells@att.net <yorksells@att.net>
Sat 3/7/2020 2:15 PM
To:  Hall, Harold <Harold.Hall@bia.gov>
Cc:  'Donna Tisdale' <tisdale.donna@gmail.com>

Mr. Hall,
 
I want to go on record and strongly oppose Campo Wind and endorse and support the anti-Campo Wind
FEIS comments submitted by the Boulevard Planning Group, Backcountry Against Dumps, and the 65
Campo Tribal members who signed the petition opposing Campo Wind.
 
Local area landowners adjacent tribal lands will be harmed significantly if this project is allow to continue.
 
“Local Land Owners” are not limited to tribal members!
 
Supposed tribal “lease revenues” and supposed “job creation” derived from this project are not the
correct solution to the tribes decade after decade of historic “troubles”. This project is a trap that some of
the tribal members do not see coming(at least 65 people do); the BIA should educate the land owners of
the long term potential consequences
of detriment to tribal lands, cultural values, individual long term health effects, etc. What is the true
mission of the BIA I ask?
 
This project places land owners in the experimental “test subject” box as these un tested 4.2MV turbines
of enormous size have no history in use data accumulated to analyze or  refer to for a comparison.
 
Will the BIA accept future liability for ALL local land owners? These include visual impacts, soils
disturbance, water resources, noise, future detrimental health effects and land values to name a few…
 
Please accept my written opposition to this Campo Wind project.
 
Sincerely,
 
York Heimerdinger
(619) 987-9675
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