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Dear Board Members: 
 
 We write on behalf of Verizon Wireless to request that you uphold the Hearing 
Officer’s approval of a wireless facility camouflaged as a pine tree (the “Approved 
Facility”) and deny the appeal filed by Monica Eisenstecken et al. (“Appellants”).  The 
Approved Facility will provide new, reliable wireless service to the Heavenly Valley and 
Bijou Park areas of South Lake Tahoe.  The Hearing Officer confirmed that the 
Approved Facility satisfies all requirements for approval by the Tahoe Regional Planning 
Agency (“TRPA”) set forth in the Code of Ordinances (the “Code”).  In 2019, the South 
Lake Tahoe City Council approved the facility, rejecting an appeal filed by the same 
principal appellant. 
 

The Board should uphold the Hearing Officer’s decision and deny the appeal 
because the Approved Facility complies with all Code requirements and the Hearing 
Officer’s decision was supported by substantial evidence.  The appeal does not identify 
any legitimate basis for overturning the Hearing Officer’s decision.  Furthermore, because 
the Approved Facility will fill a significant gap in Verizon Wireless service, and there is 
no less intrusive feasible alternative, denial would violate the federal Telecommunications 
Act.  We urge you to reject the appeal and approve the Approved Facility.   

 
I. Project Description 

  
 After identifying a significant gap in its service coverage in the Heavenly Valley 
and Bijou Park areas of South Lake Tahoe, Verizon Wireless searched for the ideal 
location for a new tower facility to serve the area.  The Approved Facility has been 
thoughtfully designed to minimize any impact to the community.  Verizon Wireless 
proposes to place its panel antennas on a 112-foot tower camouflaged as a pine tree.  The 
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antennas will be concealed within faux foliage and branches, and branches will extend 
above and beyond the antennas, providing a realistic tapered crown.  Antennas will be 
covered with pine needle socks for further concealment.  The tree pole will be placed 
within a 624 square foot leased area, next to a new 270 square foot equipment shelter 
designed as a small shed, with a pitched roof and slatted siding.  Behind the shed, away 
from the road, a backup generator will provide continued service in case of power 
outages or emergencies.  The monopine has been designed to accommodate collocation 
of additional antennas by another wireless carrier beneath Verizon Wireless’s antennas.  
AT&T has informed TRPA that it plans to collocate on the Approved Facility. 
 

A report by Hammett & Edison, Inc., Consulting Engineers, attached as Exhibit 
A, confirms that radio frequency exposure from the Approved Facility will fully comply 
with Federal Communications Commission (“FCC”) guidelines.   
 

II. The Approved Facility Satisfies All TRPA Code Requirements. 
 

As confirmed by the Hearing Officer, the Approved Facility satisfies all 
requirements for approval according to the Code.  Transmission and receiving facilities 
are permitted with a special use permit in Plan Area 085–Lakeview Heights.  The facility 
height of 112 feet is necessary to elevate the antennas installed by Verizon Wireless and 
the future collocating carrier above surrounding trees.  There are no other feasible 
alternatives, as confirmed by the Alternatives Analysis and Supplemental Alternatives 
Analysis attached as Exhibits B and C.  For these reasons, TRPA can approve findings 
for increased height for a communication tower.  Code §§ 37.6.2, 37.7.4, 37.7.7. 

 
As to scenic quality, the Approved Facility will pose minimal impact from distant 

vantage points along Pioneer Trail and the Heavenly Valley Ski Resort.  The tower will 
be designed to resemble a pine tree with a tapered form, ample branch density and bark 
cladding to achieve a realistic appearance.  The tree pole will be placed among numerous 
established evergreen trees on the property ranging up to 85 feet in height south of the 
facility along Needle Peak Boulevard, and 98 feet farther east along Ski Run Boulevard.  
Tree heights are shown in the site plan attached as Exhibit D. 

 
The Approved Facility meets all TRPA findings of approval, including the 

Chapter 4 general findings, the Chapter 21 special use findings, and the Chapter 50 public 
service facility findings.  For example, the Approved Facility will not adversely affect the 
Regional Plan, including the land use and scenic quality elements, as confirmed by the 
Hearing Officer.  Code § 4.4.1.  The facility will have a footprint of only 624 feet and it 
will employ a camouflaged design, with a location among tall established evergreen trees.  
Therefore, the Approved Facility will be limited in scale, density and intensity, and will 
be an appropriate use for the parcel and surroundings.  Likewise, it will not be injurious 
to the health, safety, or general welfare of the neighborhood, nor will it change 
neighborhood character.  Code § 21.2.2.  There is a need for this public service facility 
because there is a significant gap in Verizon Wireless service in the vicinity, and 
customer data demand is increasing rapidly, as confirmed by the Statement of Verizon 
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Wireless Radio Frequency Design Engineer Charlie Schwartz, attached as Exhibit E.  
Code § 50.8.1. 

 
In sum, the Approved Facility complies with all TRPA approval requirements. 

 
III. The Hearing Officer’s Decision Was Based on Substantial Evidence, 

and Appellants Do Not Provide Any Substantial Evidence to Warrant 
Denial. 

 
The Code requires that the Board’s findings “shall be in writing and shall be 

supported by substantial evidence in the record of review.”  Code § 4.3.1.  Findings must 
include “a brief statement of the facts and rationales upon which they are based.”  Code § 
4.3.2.   

 
Similarly, the federal Telecommunications Act requires that a state or local 

government’s denial of a wireless facility application must be based on substantial 
evidence in a written record.  See 47 U.S.C. § 332(c)(7)(B)(iii).  As interpreted under 
controlling federal court decisions, this means that denial of an application must be based 
on requirements set forth in the local code and supported by evidence in the record.  See 
Metro PCS, Inc. v. City and County of San Francisco, 400 F.3d 715, 725 (9th Cir. 2005) 
(denial of application must be “authorized by applicable local regulations and supported 
by a reasonable amount of evidence”).  While a local government may regulate the 
placement of wireless facilities based on aesthetics, mere generalized concerns or 
opinions about aesthetics or compatibility with a neighborhood do not constitute 
substantial evidence upon which a local government could deny a permit.  See City of 
Rancho Palos Verdes v. Abrams (2002) 101 Cal.App.4th 367, 381.    
 
 While Appellants submitted numerous arguments challenging the Approved 
Facility, they did not present any substantial evidence that warrants denial.  Below, we 
respond to Appellants’ arguments.   
 

A. The Approved Facility Complies with TRPA’s Land Coverage 
and Capability Requirements. 

 
Appellants attempt to sow doubt about the boundary of land capability classes 1a 

and 1b (stream environment zone) on the subject parcel, implying that the boundary was 
moved to accommodate the Approved Facility.  However, the boundary was verified in 
2005 (File 20050471STD) as shown on the site plan attached as Exhibit D, and it has not 
changed since.  Verizon Wireless’s survey of land coverage, approved by TRPA on May 
11, 2021, and attached as Exhibit F, also depicts that boundary established in 2005.  
Contrary to Appellants’ claim, Verizon Wireless’s proposal will not impact the Class 1b 
district that occupies approximately one-quarter of the parcel along the northeast side, 
over 100 feet away from the Approved Facility.   
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Appellants also allege that the subject parcel is “massively over-covered,” but 
they concede that much of the allowed land coverage is grandfathered.  Staff’s May 11, 
2021 verification of land coverage corrected prior inaccuracies and confirmed the 
existing coverage in both the Class 1a and 1b land capability districts on the parcel.   

 
According to the Hearing Officer’s Staff Report, the approximately 736 square 

feet of coverage required for the Approved Facility will be reallocated from elsewhere in 
the parcel’s Class 1a district by removal of buildings, a concrete walkway, and a parking 
area.  In fact, the proposal will result in a net reduction of 53 square feet of land 
coverage.  The Staff Report also confirmed that all changes in land coverage will be 
confined within the Class 1a land capability district, with none in the Class 1b district.   

 
In sum, the Approved Facility will comply with TRPA’s land capability and 

coverage standards, and Appellants’ unfounded claims must be dismissed.   
 

B. The Code Requires That the Approved Facility Be Evaluated 
on Its Own Merits. 

 
Appellants claim throughout their appeal that the Approved Facility is part of a 

larger initiative, and, if approved, the Approved Facility will set some sort of irreversible 
precedent.  These claims are frivolous and non-sensical. 

 
First, Appellants misdirect an attack on the Tahoe Prosperity Center’s “Connected 

Tahoe” project at TRPA and the Approved Facility.  Appellants’ complaints regarding 
“Connected Tahoe” are perplexing, as it is not a TRPA regulation, initiative, or plan.  
Appellants claim that “TRPA Has Responsibility to Study Immediately Available 
Alternatives to the Connected Tahoe Plan,” which is impossible, when TRPA has 
adopted no such plan.  Appeal at p. 28.   

 
Appellants’ claims regarding the precedential value of the Approved Facility are 

similarly unsupported.  Indeed, even in making this claim, Appellants contradict their 
own claims.  They claim that the Approved Facility “will establish a critical and 
irreversible precedent” while also complaining about the “hundreds of permits already 
allowed or envisioned” in “the entire Tahoe Region.”  Appeal at p. 1.   

 
TRPA’s Compact requires it to review every application on its own merits.  

Indeed, TRPA must “review or approve any project, public or private” and take “final 
action by vote, where to approve, to require modification or reject such project, within 
180 days after the application for such project is accepted as complete by the agency in 
compliance with the agency’s rules and regulations. . . .”  TRPA Compact § III(g); Code 
Rules of Procedure § 5.5. 
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C. The National Environmental Policy Act is Irrelevant to 
TRPA’s Decision. 

 
As a preliminary matter, the National Environmental Policy Act (42 U.S.C. §§ 

4321-4347) (“NEPA”) and its requirements regarding environmental impact statements 
do not apply to TRPA.  42 U.S.C § 4332(2) (applying NEPA to “all agencies of the 
Federal Government”); Glenbrook Homeowners Ass’n v. Tahoe Regional Planning 
Agency, 425 F.3d 611, 615 (9th Cir. 2005) (finding that TRPA is not a federal agency to 
which NEPA applies).  However, TRPA’s compact provides for its own environmental 
review.  TRPA has prepared an Initial Environmental Checklist, and the Hearing Officer 
made a finding of no significant effect, as recommended by staff.  See Staff Report to 
TRPA Hearings Officer, File No, ERSP2019-0389, October 7, 2021, pp. 1, 2; TPRA 
Code of Ordinances, Chapter 4.  The City of South Lake Tahoe also reviewed the 
Approved Facility with respect to the California Environmental Quality Act (Pub. Res. 
Code § 21000 et seq.) (“CEQA”), and it found the Approved Facility to be categorically 
exempt from further environmental review.  Finally, the FCC, a federal agency subject to 
NEPA, issued a finding of no significant impact for the Approved Facility.  See FCC 
Antenna Structure Registration Application A1103190. 

 
D. The Approved Facility Will Not Pose a Toxic Waste Hazard.   

 
Appellants claim that plastic needles falling from the Approved Facility will pose 

a toxic hazard and pollute Lake Tahoe.  These claims are refuted in a technical 
memorandum by Integral Consulting Inc., attached as Exhibit G.  The faux tree tower 
components, made of durable PVC, are “unlikely” to result in “significant breakdown . . . 
into microplastics that would lead to pollution of waterways.”  Exhibit G, p. 1.  
Specifically, the report found that: 

 
• The type of material used for monopine needles (PVC) is not a 

predominant source of microplastics found in water bodies. 
• There is no evidence that monopine needles used on cell towers generate 

microplastics or pose a significant risk to water quality, fish, or wildlife. 
• Migration of monopine needles from the proposed tower site into Lake 

Tahoe is unlikely. 
• In the unlikely event that monopine needles would migrate downgradient, 

existing management plans to manage runoff, trash, and plastics will 
prevent transport plastics from the proposed tower via surface water 
transport to Lake Tahoe. 

• Existing local barriers and planned maintenance will minimize any plastic 
accumulation or potential migration. 

 
Exhibit G, p. 1. 
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The report concluded that “due to the nature of the materials (which are designed 
to be durable), the lack of environmental conditions that would facilitate degradation, the 
lack of transport pathways, and measures in place to reduce inputs from the watershed to 
the lake, pollution of the lake from monopine needles at the cell phone tower proposed 
for 1360 Ski Run Boulevard is unlikely.”  Exhibit G, p. 1. 

 
E. The Approved Facility Will Comply with Applicable Fire 

Safety Regulations.   
 

 Appellants allege that the Approved Facility will pose a fire hazard.  Such 
concerns will be addressed by the local fire district because TRPA generally defers to 
local fire protection standards.  Verizon Wireless must secure a building permit from the 
City of South Lake Tahoe Building Division.  The Building Division will route the 
application to South Lake Tahoe Fire Rescue, where the City’s Fire Safety Inspector will 
evaluate fire safety requirements and well as compliance with the California Fire Code 
and National Fire Protection Association standards.   
 
 The property owner removed 30 trees on the parcel in 2021 that were identified 
by a forester as hazards because they were dead, dying or within defensible space.  See 
TRPA Tree Removal Permit No. TREE2020‐1260.  The Approved Facility will improve 
emergency response during fires by ensuring reliable communication for residents, 
visitors, and emergency response personnel.   
 

F. The Approved Facility Will Not Impact Endangered Species or 
Special Habitats.     

 
Appellants request an environmental impact statement to address endangered 

species and special habitats, but this is not warranted.  As discussed above in Section 
III(C), NEPA does not apply to TRPA.  More importantly, the Approved Facility consists 
of a tower and equipment shed confined to a lease area of only 624 square feet on a 
developed property.  The Approved Facility is not within a stream environment zone, and 
there are no special habitats designated on the site.  Appellants’ complaints about 
monitoring of stream habitats in the greater area are irrelevant to this Approved Facility.   

 
IV. Appellants Purposefully Misrepresent Verizon Wireless’s Application 

Materials. 
 

While Appellants claim that Verizon Wireless and TRPA made misleading, 
erroneous or false claims, the Hearing Officer based their decision on accurate 
information carefully vetted by TRPA staff.   
 

Appellants claim that cell towers have a “broadcast radius” of 12 to 18.5 miles, 
and they prepared their own coverage maps based on the “Longley-Rice Irregular Terrain 
Model” which was developed in the 1960s for broadcast television.  Cellular networks 
provide two-way communications, and so work differently than broadcast television 

AGENDA ITEM NO. VIII. B.



Governing Board 
Tahoe Regional Planning Agency 
March 4, 2022 
Page 7 of 10 
 
which provides one-way communication.  Most importantly, cell towers must receive 
low-power signals from cellular phones and other mobile devices, in addition to 
providing reliable signal to those devices.  Verizon Wireless provides much of its data 
capacity with higher frequencies than used for broadcast television, and because higher 
frequencies do not travel as far, cellular facilities must be closer to users.   
 

Verizon Wireless designs its network with advanced coverage modeling software 
that optimizes use of the frequencies it has licensed from the FCC by reusing those 
frequencies in geographically unique “cells” to create a “cellular network.”  As the 
network matures, the size of each cell and the signal range of each facility is reduced to 
accommodate increased demand.  Over time, cellular networks require more facilities 
closer together in order to meet the data demands of each user with the limited frequency 
spectrum available.   
 

Appellants’ irrelevant maps exaggerate the coverage footprints of alternative sites, 
and they propose locations that are too close to existing and proposed Verizon Wireless 
facilities and cannot serve the significant gap, as explained in the Supplemental 
Alternatives Analysis attached as Exhibit C.   
 

Opponents conducted their own signal level call tests, attempting to disprove 
Verizon Wireless’s coverage gap, but several federal courts have confirmed that such 
anecdotal data does not constitute substantial evidence of the absence of a network gap, 
particularly when such evidence conflicts with scientifically based propagation mapping 
and similar engineering data provided by the carrier.  See, e.g., T-Mobile Northeast LLC 
v. City of Lawrence, 755 F. Supp. 2d 286, 292 (D. Mass 2010) (overturning denial based 
on lay opinion that existing coverage was adequate; “Unscientific, anecdotal evidence 
will not suffice to controvert the plaintiff's evidence of a coverage gap”); Nextel 
Communs. of the Mid-Atlantic, Inc. v. Town of Sudbury, 2003 WL 543383 (D. Mass. 
2003), 11-12 (overturning denial based on town’s “semi-scientific” test of coverage).  
 
 The project plans show an available antenna centerline of 90 feet for future 
collocation by another wireless carrier below Verizon Wireless’s antennas, so there is no 
need to increase the tower height, contrary to Appellants’ baseless accusation.    
 
 Appellants speculate, without support, that the diesel tank for the generator could 
leak and contaminate the nearby environment.  The proposed Generac industrial diesel 
generator includes a double-walled fuel tank that complies with the UL-142 standard for 
above-ground liquid fuel storage, as required by the National Fire Protection Association.  
Appellants are wrong that the generator will be the sole power source for the Approved 
Facility.  Aside from power outages or emergencies, the generator would be run only for 
occasional testing.  For this reason, emissions from the generator will be minimal.  
Emergency generators are exempt from TRPA’s determinations of whether emissions 
sources have a significant adverse environmental impact.  Code § 65.1.6(E).   
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V. Radio Frequency Exposure Complies with FCC Exposure Limits. 
 
 The Federal Communications Commission (“FCC”) has “comprehensive powers” 
over all types of radio communications and “federal primacy” over the technical aspects 
of such communications.  See Cohen v. Apple, Inc., 2020 WL 6342922, at *3, *10 (N.D. 
Cal. 2020) (describing the background of FCC regulation).  Congress has determined that 
“it is in the national interest that uniform, consistent requirements, with adequate 
safeguards of the public health and safety” be established, and it tasked the FCC with 
adopting regulations that would “ensure an appropriate balance in policy” between the 
objectives of safety and the rapid deployment of wireless telecommunications services. 
Id. at *10.   

 
While Congress preserved traditional state and local zoning authority, it expressly 

prohibited states, or instrumentalities thereof, from regulating radio frequency (“RF”) 
emissions based on health or environmental impacts in the 1996 amendments to the 
Communications Act.  47 U.S.C. section 332(c)(7)(B)(iv) establishes that “[n]o State or 
local government or instrumentality thereof may regulate . . . . personal wireless service 
facilities on the basis of the environmental effects of radio frequency emissions to the 
extent that such facilities comply with the [FCC’s] regulations concerning such 
emissions.” 
 

“Environmental effects” as used in this section includes both impacts on human 
health and the wider environment, including plants and wildlife.  T-Mobile 
Northeast, LLC v. Town of Ramapo, 701 F. Supp. 2d 446, 460 (S.D.N.Y. 2009) (includes 
human health concerns); Jaeger v. Cellco Partnership, 2010 WL 965730, * 10 (D. Conn. 
2010) (“The plain meaning of the term ‘environmental effects’ incorporates adverse 
effects on all biological organisms”). 
 

In this case, a third-party engineering firm, Hammett & Edison, Inc., prepared a 
report evaluating the Approved Facility for compliance with the FCC’s exposure 
standards, attached as Exhibit A.  Using “several ‘worst-case’ assumptions” that are 
“expected to overstate actual power density levels from the proposed operation,” the 
study found that the maximum calculated RF exposure for a person anywhere on the 
ground is 4.6% of the FCC’s exposure limits.  Hammett & Edison Report at p. 2.  The 
maximum calculated level at the second-floor elevation of any nearby building is 5.7% of 
the FCC’s public exposure limit.  Id. at p. 3.  Consequently, TRPA’s inquiry of RF 
emissions ends with this confirmation of compliance with the FCC’s standards. 
 

VI. Approval is Required in Order to Avoid an Unlawful Prohibition of 
Service. 

 
A local government’s denial of a permit for a wireless facility violates the 

“effective prohibition” clause of the federal Telecommunications Act if the wireless 
provider can show two things: (1) that it has a “significant gap” in service; and (2) that 
the proposed facility is the “least intrusive means,” in relation to the land use values 
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embodied in local regulations, to address the gap.  See T-Mobile USA, Inc. v. City of 
Anacortes, 572 F.3d 987 (9th Cir. 2009). 
 
 If a provider proves both elements, the local government must approve the 
facility, even if there is substantial evidence to deny the permit under local land use 
provisions (which there is not in this case).  This is because the provider has met the 
requirements for federal preemption; i.e., denial of the permit would “have the effect of 
prohibiting the provision of personal wireless services.”  47 U.S.C. § 332(c)(7)(B)(1)(ii); 
T-Mobile v. Anacortes, 572 F.3d at 999.  To avoid such preemption, the local government 
must show that another alternative is available, technologically feasible, and less 
intrusive than the proposed facility.  T-Mobile v. Anacortes, 572 F.3d at 998-999. 
 

A. Verizon Wireless Has Demonstrated a Significant Gap in 
Service. 

 
Verizon Wireless has identified a significant gap in service in the Heavenly 

Valley and Bijou Park areas of South Lake Tahoe, described in the Statement of Verizon 
Wireless Radio Frequency Engineer Charlie Schwartz attached as Exhibit E (the “RF 
Engineer’s Statement”).  As shown through coverage maps included in the RF Engineer’s 
Statement, reliable in-building and in-vehicle coverage is lacking in these areas.  Further, 
the existing Verizon Wireless network serving the area experiences high demand from 
visitors, particularly during winter ski season and summer holidays, which exhausts 
network resources and further degrades service for residents, workers, visitors, and 
emergency service personnel.  As confirmed in letters attached as Exhibit H, public 
safety agencies serving the Lake Tahoe area support improved Verizon Wireless service, 
including El Dorado County Sheriff John d’Agostini.   
 

B. The Approved Facility Is the Least Intrusive Means to Fill the 
Significant Gap in Service. 

 
To address the significant gap, Verizon Wireless has evaluated 38 specific 

alternatives, including numerous distant locations raised by Appellants.  This review is 
described in the comprehensive 2019 Alternatives Analysis and the 2022 Supplemental 
Alternatives Analysis, attached as Exhibits B and C.  Verizon Wireless discounted 
alternatives that cannot serve the significant gap, are infeasible, or are more intrusive.  
The alternatives review confirms that the Approved Facility is the least intrusive feasible 
means to provide wireless service to the significant gap.  
    

In short, Verizon Wireless has identified a significant gap in coverage and has 
shown that the Approved Facility is the least intrusive means to address it.  Under these 
circumstances, Verizon Wireless has established that denial of the Approved Facility 
would constitute an unlawful prohibition of service. 
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VII. Conclusion 
 
 Verizon Wireless has worked diligently to identify the ideal location and design 
for a new facility to serve South Lake Tahoe.  The Hearing Officer’s approval confirmed 
that the Approved Facility complies with all TRPA Code requirements.  Appellants have 
not provided any substantial evidence to contradict that approval.  We strongly encourage 
you to reject the appeal and grant final approval for the Approved Facility.   
 

 Very truly yours, 
        
 
 Paul B. Albritton 

 
cc:  John Marshall, Esq. 
 Bridget Cornell 
 
 
Schedule of Exhibits 
 
Exhibit A: Statement of Hammett & Edison, Inc., Consulting Engineers Regarding 

Radio Frequency Exposure  
Exhibit B: Alternatives Analysis, December 2019 
Exhibit C: Supplemental Alternatives Analysis, March 2022 
Exhibit D: Site Plan 
Exhibit E: Statement of Verizon Wireless Radio Frequency Design Engineer Charlie 

Schwartz 
Exhibit F: Land Coverage Survey, Approved May 11, 2021 
Exhibit G: Integral Consulting, Inc., Technical Memorandum 
Exhibit H: Support Letters 
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Executive Summary 

Verizon proposes to install directional panel antennas on a new tall pole, configured to 
resemble a tree, to be sited behind Hansen’s Resort located at 1360 Ski Run Boulevard in 
South Lake Tahoe.  The proposed operation will comply with the FCC guidelines limiting 
public exposure to RF energy. 

Prevailing Exposure Standards 

The U.S. Congress requires that the Federal Communications Commission (“FCC”) evaluate its 
actions for possible significant impact on the environment.  A summary of the FCC’s exposure limits 
is shown in Figure 1.  These limits apply for continuous exposures and are intended to provide a 
prudent margin of safety for all persons, regardless of age, gender, size, or health.  The most restrictive 
limit for exposures of unlimited duration at several wireless service bands are as follows: 

 Transmit “Uncontrolled” Occupational Limit 
Wireless Service Band Frequency   Public Limit    (5 times Public)    

Microwave (point-to-point) 1–80 GHz 1.0 mW/cm2 5.0 mW/cm2 
Millimeter-wave  24–47 1.0 5.0 
Part 15 (WiFi & other unlicensed) 2–6 1.0 5.0 
BRS (Broadband Radio) 2,490 MHz 1.0 5.0 
WCS (Wireless Communication) 2,305 1.0 5.0 
AWS (Advanced Wireless) 2,110 1.0 5.0 
PCS (Personal Communication) 1,930 1.0 5.0 
Cellular 869 0.58 2.9 
SMR (Specialized Mobile Radio) 854 0.57 2.85 
700 MHz 716 0.48 2.4 
[most restrictive frequency range] 30–300 0.20 1.0 

General Facility Requirements 

Base stations typically consist of two distinct parts:  the electronic transceivers (also called “radios” or 
“channels”) that are connected to the traditional wired telephone lines, and the passive antennas that 
send the wireless signals created by the radios out to be received by individual subscriber units.  The 
transceivers are often located at ground level and are connected to the antennas by coaxial cables.  

Verizon Wireless • Proposed Base Station (Site No. 444780 “Ski Run Boulevard”) 
1360 Ski Run Boulevard • South Lake Tahoe, California 

Statement of Hammett & Edison, Inc., Consulting Engineers 

The firm of Hammett & Edison, Inc., Consulting Engineers, has been retained on behalf of Verizon 
Wireless, a personal wireless telecommunications carrier, to evaluate the base station (Site 
No. 444780 “Ski Run Boulevard”) proposed to be located at 1360 Ski Run Boulevard in South Lake 
Tahoe, California, for compliance with appropriate guidelines limiting human exposure to radio 
frequency (“RF”) electromagnetic fields. 

Exhibit A 
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A small antenna for reception of GPS signals is also required, mounted with a clear view of the sky.  
Because of the short wavelength of the frequencies assigned by the FCC for wireless services, the 
antennas require line-of-sight paths for their signals to propagate well and so are installed at some 
height above ground.  The antennas are designed to concentrate their energy toward the horizon, with 
very little energy wasted toward the sky or the ground.  This means that it is generally not possible for 
exposure conditions to approach the maximum permissible exposure limits without being physically 
very near the antennas.   

Computer Modeling Method 

The FCC provides direction for determining compliance in its Office of Engineering and Technology 
Bulletin No. 65, “Evaluating Compliance with FCC-Specified Guidelines for Human Exposure to 
Radio Frequency Radiation,” dated August 1997.  Figure 2 describes the calculation methodologies, 
reflecting the facts that a directional antenna’s radiation pattern is not fully formed at locations very 
close by (the “near-field” effect) and that at greater distances the power level from an energy source 
decreases with the square of the distance from it (the “inverse square law”).  The conservative nature 
of this method for evaluating exposure conditions has been verified by numerous field tests. 

Site and Facility Description 

Based upon information provided by Verizon, including zoning drawings by SAC AE Design Group, 
Inc., dated March 14, 2019, it is proposed to install twelve CommScope directional panel antennas – 
six Model NHH-65C and six Model NHH-45C – on a new 107-foot steel pole,* configured to 
resemble a pine tree, to be sited near the east side of the parking lot behind Hansen’s Resort located at 
1360 Ski Run Boulevard in South Lake Tahoe.  The antennas would employ up to 8° downtilt, would 
be mounted at an effective height of about 103 feet above ground, and would be oriented in groups of 
three: the -45C antennas toward 0°T and 210°T, and the -65C antennas toward 105°T and 285°T.  The 
maximum effective radiated power in the 0°T and 210°T directions would be 47,090 watts, 
representing simultaneous operation at 19,060 watts for AWS, 5,000 watts for PCS, 12,030 watts for 
cellular, and 11,000 watts for 700 MHz service.  The maximum effective radiated power in the 105°T 
and 285°T directions would be 30,750 watts, representing simultaneous operation at 11,750 watts for 
AWS, 5,000 watts for PCS, 7,080 watts for cellular, and 6,920 watts for 700 MHz service.  There are 
reported no other wireless telecommunications base stations at the site or nearby. 

Study Results 

For a person anywhere at ground, the maximum RF exposure level due to the proposed Verizon 
operation is calculated to be 0.025 mW/cm2, which is 4.6% of the applicable public exposure limit.  

* Foliage atop the pole puts the overall height at 112 feet.
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The maximum calculated level at the second floor elevation of any nearby building† is 5.7% of the 
public exposure limit.  It should be noted that these results include several “worst-case” assumptions 
and therefore are expected to overstate actual power density levels from the proposed operation.     

No Recommended Mitigation Measures 

Due to their mounting location and height, the Verizon antennas would not be accessible to 
unauthorized persons, and so no mitigation measures are necessary to comply with the FCC public 
exposure guidelines.  It is presumed that Verizon will, as an FCC licensee, take adequate steps to 
ensure that its employees or contractors receive appropriate training and comply with FCC 
occupational exposure guidelines whenever work is required near the antennas themselves.  

Conclusion 

Based on the information and analysis above, it is the undersigned’s professional opinion that 
operation of the base station proposed by Verizon Wireless at 1360 Ski Run Boulevard in South Lake 
Tahoe, California, will comply with the prevailing standards for limiting public exposure to radio 
frequency energy and, therefore, will not for this reason cause a significant impact on the environment.  
The highest calculated level in publicly accessible areas is much less than the prevailing standards 
allow for exposures of unlimited duration.  This finding is consistent with measurements of actual 
exposure conditions taken at other operating base stations.  

Authorship 

The undersigned author of this statement is a qualified Professional Engineer, holding California 
Registration No. E-18063, which expires on June 30, 2019.  This work has been carried out under his 
direction, and all statements are true and correct of his own knowledge except, where noted, when data 
has been supplied by others, which data he believes to be correct. 

Rajat Mathur, P.E. 
707/996-5200 

May 22, 2019 

† Including the residences located at least 110 feet away, based on photographs from Google Maps. 
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The U.S. Congress required (1996 Telecom Act) the Federal Communications Commission (“FCC”)

to adopt a nationwide human exposure standard to ensure that its licensees do not, cumulatively, have

a significant impact on the environment.  The FCC adopted the limits from Report No. 86, “Biological

Effects and Exposure Criteria for Radiofrequency Electromagnetic Fields,” published in 1986 by the

Congressionally chartered National Council on Radiation Protection and Measurements (“NCRP”).

Separate limits apply for occupational and public exposure conditions, with the latter limits generally

five times more restrictive.  The more recent standard, developed by the Institute of Electrical and

Electronics Engineers and approved as American National Standard ANSI/IEEE C95.1-2006, “Safety

Levels with Respect to Human Exposure to Radio Frequency Electromagnetic Fields, 3 kHz to

300 GHz,” includes similar limits. These limits apply for continuous exposures from all sources and

are intended to provide a prudent margin of safety for all persons, regardless of age, gender, size, or

health.

As shown in the table and chart below, separate limits apply for occupational and public exposure

conditions, with the latter limits (in italics and/or dashed) up to five times more restrictive:

   Frequency     Electromagnetic Fields (f is frequency of emission in MHz)   

Applicable

Range

(MHz)

Electric

Field Strength

(V/m)

Magnetic

Field Strength

(A/m)

Equivalent Far-Field

Power Density

(mW/cm
2
)

0.3 – 1.34 614 614 1.63 1.63 100 100

1.34 – 3.0 614 823.8/ f 1.63 2.19/ f 100 180/ f
2

3.0 – 30 1842/ f 823.8/ f 4.89/ f 2.19/ f 900/ f
2

180/ f
2

30 – 300 61.4 27.5 0.163 0.0729 1.0 0.2

300 – 1,500 3.54 f 1.59 f f /106 f /238 f/300 f/1500

1,500 – 100,000 137 61.4 0.364 0.163 5.0 1.0

Higher levels are allowed for short periods of time, such that total exposure levels averaged over six or

thirty minutes, for occupational or public settings, respectively, do not exceed the limits, and higher

levels also are allowed for exposures to small areas, such that the spatially averaged levels do not

exceed the limits.  However, neither of these allowances is incorporated in the conservative calculation

formulas in the FCC Office of Engineering and Technology Bulletin No. 65 (August 1997) for

projecting field levels.  Hammett & Edison has built those formulas into a proprietary program that

calculates, at each location on an arbitrary rectangular grid, the total expected power density from any

number of individual radio sources.  The program allows for the description of buildings and uneven

terrain, if required to obtain more accurate projections.

©2019
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RFR.CALC™ Calculation Methodology 

Assessment by Calculation of Compliance with FCC Exposure Guidelines 

Methodology 
Figure 2   ©2019 

The U.S. Congress required (1996 Telecom Act) the Federal Communications Commission (“FCC”) to 
adopt a nationwide human exposure standard to ensure that its licensees do not, cumulatively, have a 
significant impact on the environment.  The maximum permissible exposure limits adopted by the 
FCC (see Figure 1) apply for continuous exposures from all sources and are intended to provide a 
prudent margin of safety for all persons, regardless of age, gender, size, or health.  Higher levels are 
allowed for short periods of time, such that total exposure levels averaged over six or thirty minutes, 
for occupational or public settings, respectively, do not exceed the limits. 

Near Field.  
Prediction methods have been developed for the near field zone of panel (directional) and whip 
(omnidirectional) antennas, typical at wireless telecommunications base stations, as well as dish 
(aperture) antennas, typically used for microwave links.  The antenna patterns are not fully formed in 
the near field at these antennas, and the FCC Office of Engineering and Technology Bulletin No. 65 
(August 1997) gives suitable formulas for calculating power density within such zones. 

For a panel or whip antenna, power density   S  =  
180
 θBW

×
0.1×Pnet
π ×D ×h

,  in mW/cm2, 

and for an aperture antenna, maximum power density   Smax  =   
0.1 × 16 × η × Pnet

π × h2 ,  in mW/cm2, 

         where qBW =  half-power beamwidth of antenna, in degrees, 
Pnet =  net power input to antenna, in watts, 

D =  distance from antenna, in meters, 
h =  aperture height of antenna, in meters, and  
h =  aperture efficiency (unitless, typically 0.5-0.8). 

The factor of 0.1 in the numerators converts to the desired units of power density.  

Far Field.    
OET-65 gives this formula for calculating power density in the far field of an individual RF source: 

power density    S  =   
2.56 ×1.64 ×100 × RFF2 × ERP

4 ×π ×D2 ,  in mW/cm2, 

         where ERP =  total ERP (all polarizations), in kilowatts, 
RFF =  three-dimensional relative field factor toward point of calculation, and 

D =  distance from antenna effective height to point of calculation, in meters. 
The factor of 2.56 accounts for the increase in power density due to ground reflection, assuming a 
reflection coefficient of 1.6 (1.6 x 1.6 = 2.56).  The factor of 1.64 is the gain of a half-wave dipole 
relative to an isotropic radiator.  The factor of 100 in the numerator converts to the desired units of 
power density.  This formula is used in a computer program capable of calculating, at thousands of 
locations on an arbitrary grid, the total expected power density from any number of individual radio 
frequency sources.  The program also allows for the inclusion of uneven terrain in the vicinity, as well 
as any number of nearby buildings, to obtain more accurate projections. 
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I. Executive Summary

Verizon Wireless must fill a significant gap in service in South Lake Tahoe.  Based on 
the review of 32 alternatives set forth in the following analysis, Verizon Wireless 
believes that placing antennas on a tower camouflaged as a pine tree (the “Proposed 
Facility”) constitutes the least intrusive feasible alternative to provide service to the 
identified gap in network service based on the values expressed the South Lake Tahoe 
City Code (the “Code”).  

II. Significant Gap

There is a significant gap in Verizon Wireless network service in the Heavenly Valley 
and Bijou Park areas of South Lake Tahoe.  Reliable AWS LTE in-building and in-
vehicle service is lacking in the area, which includes residences, visitor accommodations 
and businesses.  Additionally, the existing Verizon Wireless network serving the area is 
reaching capacity exhaustion, which compromises communication in a greater area for 
residents and visitors as well as emergency service personnel.  (Collectively, the 
“Significant Gap”)  The Significant Gap is described in detail in the Statement of Verizon 
Wireless Radio Frequency Design Engineer Jennifer Valencia (the “RF Engineer’s 
Statement”).  The coverage and capacity issues are not cured after Verizon Wireless’s 
recently-approved small cells have been activated in the greater vicinity.  The small cells 
were designed to cover small target zones where there were either coverage or capacity 
needs.  To remedy the Significant Gap, Verizon Wireless must place a new macro facility 
to ensure sufficient reliable network service.     

III. Methodology

Once a significant gap has been determined, Verizon Wireless seeks to identify a location 
and design that will provide required network service through the “least intrusive means” 
based upon the values expressed by local regulations.  In addition to seeking the least 
intrusive alternative, sites proposed by Verizon Wireless must be feasible.  In this regard, 
Verizon Wireless reviews the available height and equipment space, radio frequency 
propagation, proximity to end users, access, elevation, terrain and other critical factors 
such as a willing landlord in completing its site analysis.   

According to the various TRPA plan area statements for the gap area and the local 
Tourist Core Area Plan, transmission and receiving facilities are allowed with a special 
use permit approved by the City.  Use permit findings include that a proposed use is 
necessary or desirable for the parcel, and not injurious to the neighborhood.  Code § 
6.55.620(B).   
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IV. Analysis

Collocation Review 

Verizon Wireless first reviewed the area of the Significant Gap for existing wireless 
towers on which to collocate its antennas, but identified no such facilities within the gap 
area.   

The closest existing tower locations identified are beyond the gap area.  One is at the top 
of the Heavenly Gunbarrel Express lift, 1.2 miles southeast of the Proposed Facility and 
over 1,950 feet greater in elevation.  There is already a Verizon Wireless facility on one 
of the towers at this location, the Angel’s Roost facility.  Its antennas face south and 
serve a different coverage objective.  North-facing antennas could not serve the 
Significant Gap due to distance and elevation, as they would overshoot the gap area.  
They also would introduce substantial signal interference for other Verizon Wireless 
facilities around Lake Tahoe due to the high elevation.   

Another site 1.2 miles to the west, by the South Lake Tahoe Police Department, 1362 
Johnson Boulevard, already hosts Verizon Wireless’s Tahoe PD facility.  That facility 
does not serve the Significant Gap due to distance.  The existing facilities coverage map 
on Page 6 demonstrates how these facilities do not provide service to the gap area.  

Lacking any nearby collocation opportunities, Verizon Wireless explored placement of a 
new facility within the gap area.    
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Verizon Wireless’s Review of Alternatives 

Verizon Wireless first reviewed the area of the Significant Gap for suitable parcels to 
place a tower facility, and also considered placement of antennas on multi-unit buildings.  
Verizon Wireless readily identified the following optimal location at the center of the gap. 

1. Proposed Facility
Address: 1360 Ski Run Boulevard 
Elevation: 6,375 Feet 

The Proposed Facility has been 
thoughtfully designed to minimize 
any impact to the adjacent 
community.  Verizon Wireless 
proposes to conceal its panel antennas 
within a 112-foot tower facility 
camouflaged as a pine tree.  Antennas 
will be concealed within faux foliage 
and branches, and branches will 
extend beyond and above the 
antennas, providing a realistic tapered 
crown.  Antennas will be covered 
with pine needle socks for further 
concealment.  The treepole will be 
placed within a 624 square foot 
leased area, next to a new 270 square foot equipment shelter designed as a small shed 
with a pitched roof and slatted siding.  Behind the shed, away from the road, a backup 
generator will provide continued service in case of power outages or emergencies.  The 
treepole has been designed to accommodate collocation by additional wireless carriers.  

With antennas elevated to a 103-foot centerline at this optimal location, the Proposed 
Facility will provide new reliable Verizon Wireless AWS LTE service to the Significant 
Gap.  As shown in the following coverage maps, the Proposed Facility will provide new 
reliable in-building coverage to the Heavenly Valley and Bijou Park areas, plus additional 
new in-vehicle coverage to a larger area.  It also will provide new network capacity to 
relieve the existing network that is reaching capacity exhaustion.  An analysis comparing 
existing and proposed service is found in the RF Engineer’s Statement.  This is Verizon 
Wireless’s preferred location and design for the Proposed Facility. 

Coverage plot maps like those on the following page provide important 
information regarding the anticipated level of signal, and therefore the projected 
coverage provided by a site at a given location.  The areas in green reflect good 
coverage that meets or exceed thresholds to provide consistent and reliable 
network coverage in homes and in vehicles.  The areas in yellow and gray depict 
decreasing levels of coverage, respectively, with yellow areas generally 
representing reliable in-vehicle coverage only, and gray areas depicting poor 
service areas with marginal coverage unsuitable for in-vehicle use.  Unshaded 
areas do not receive reliable Verizon Wireless service.   
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AWS LTE Coverage Map – Existing Facilities 

Coverage with Proposed Facility – 103 Foot Antenna Centerline 
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2. Heavenly Parking Lot
Address: 3860 Saddle Road 
Elevation: 6,570-6,665 Feet 

Verizon Wireless reviewed this large, 
sloping parking lot 0.5 miles southeast 
of the Proposed Facility with a varying 
elevation approximately 200 to 300 feet 
greater.  The parking lot is at the base of 
a 59.73 acre parcel in unincorporated El 
Dorado County.  Verizon Wireless 
engineers determined that a facility at 
this location cannot serve the 
Significant Gap primarily due to 
distance.  As shown in the following coverage map, a coverage gap would remain in the 
western Heavenly Valley area and the Bijou Park area.  Also, at this location, it is very 
difficult to minimize the interference with other facilities due to directly pointing a sector 
toward the water.  This not a feasible alternative to the Proposed Facility.    

Coverage of Facility at Heavenly Parking Lot – 40 Foot Antenna Centerline 
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3. Water Tank
Address: 1581 Ski Run Boulevard 
Elevation: 6,790 Feet 

Verizon Wireless reviewed placement of 
antennas on this water tank 0.5 miles 
southeast of the Proposed Facility and 
approximately 415 feet greater in 
elevation.  Verizon Wireless engineers 
determined that a facility mounted to the 
water tank cannot serve the Significant 
Gap due to distance and the excessive 
elevation of this location, from which 
signal would overshoot the gap area.  As 
shown in the following coverage map, 
coverage would be spotty in much of the 
gap area, with little overall 
improvement.  A coverage gap would remain in the Heavenly Valley and Bijou Park 
areas.  Also, at this location, it is very difficult to minimize the interference with other 
facilities due to directly pointing a sector toward the water.  This not a feasible alternative 
to the Proposed Facility.   

Coverage of Facility at Water Tank – 30 Foot Antenna Centerline 
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4. Ziker Property
Address: 1495 Ski Run Boulevard 
Elevation: 6,550 Feet 

Verizon Wireless reviewed this 1.25 acre 
property 0.3 miles southeast of the Proposed 
Facility and approximately 175 feet greater 
in elevation.  Verizon Wireless engineers 
determined that a facility at this location 
cannot serve the Significant Gap, even with a 
103-foot antenna centerline.  As shown in the
following coverage map, a coverage gap
would remain, notably in the western Bijou
Park area.  This not a feasible alternative to
the Proposed Facility.

Coverage of Facility at Ziker Property – 103 Foot Antenna Centerline 
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5. Don Trout Property
Address: 3540 Pioneer Trail South 
Elevation: 6,310 Feet 

Verizon Wireless reviewed this 
undeveloped 1.58 acre property 0.2 
miles northwest of the Proposed 
Facility and approximately 65 feet 
lower in elevation.  Verizon 
Wireless contacted the property 
owner regarding placement of a 
facility on the property, but the 
owner was considering other 
redevelopment plans and could not offer a specific location with sufficient room required 
for a tower and ground equipment area.  As a result, Verizon Wireless was unable to 
secure a timely commitment for a lease agreement.  This is not a feasible alternative to 
the Proposed Facility.   

6. South Tahoe Public Utility District Property
Address: David Lane 
Elevation: 6,340 Feet 

Verizon Wireless reviewed this 0.12 acre 
property 0.2 miles north of the Proposed 
Facility and 35 feet lower in elevation.  The 
narrow parcel is only approximately 35 feet 
wide, and a small utility building and ground 
cabinets occupy most of the width of the 
parcel.  To access the undeveloped rear of the 
parcel, a new access road would be required 
around those obstructions, and it would need 
to traverse a neighboring parcel held by the 
California Tahoe Conservancy, requiring tree removal and grading.  The Conservancy 
has confirmed to Verizon Wireless that it is not entertaining requests for wireless siting 
on its properties.  Lacking legal access to the developable area of this parcel, this is not a 
feasible alternative to the Proposed Facility.   
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7. Fire Station 1
Address: 1252 Ski Run Boulevard 
Elevation: 6,295 Feet 

Verizon Wireless reviewed this 0.61 
acre property 0.3 miles northwest of the 
Proposed Facility and approximately 80 
feet lower in elevation.  Verizon 
Wireless approached the City of South 
Lake Tahoe Fire Department regarding 
placement of a facility on the property, 
but the Department declined to lease 
space.  Lacking a willing landlord, this 
is not a feasible alternative to the 
Proposed Facility.   
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8. Aspen Apartments
Address: 3521 Pioneer Trail South 
Elevation: 6,295 Feet 

Verizon Wireless reviewed this 4.85 acre 
property 0.3 miles northwest of the 
Proposed Facility and approximately 80 
feet lower in elevation.  Verizon Wireless 
engineers determined that a facility at this 
location cannot serve the Significant Gap, 
even with an antenna centerline 13 feet 
greater than the Proposed Facility.  As 
shown in the following coverage map, 
there would remain a lack of coverage in the southern portions of the gap.  Further, a tall 
tower on this parcel would be immediately adjacent to the apartment buildings that 
occupy most of the property, and with fewer screening trees nearby, it would pose more 
visual impact than the Proposed Facility.  This is neither a feasible nor less intrusive 
alternative to the Proposed Facility.   

Coverage of Facility at Aspen Apartments – 116 Foot Antenna Centerline 

AGENDA ITEM NO. VIII. B.



13 

9. Tahoe Forest Apartments
Address: 1232 Ski Run Boulevard 
Elevation: 6,290 Feet 

Verizon Wireless reviewed this 1.0 
acre property 0.3 miles northwest of 
the Proposed Facility and 
approximately 85 feet lower in 
elevation.  Because the two-story 
building and parking lot preclude a 
tower and ground equipment area, a 
wireless facility would be limited to 
the rooftop.  Verizon Wireless 
engineers determined that a facility at this location cannot serve the Significant Gap due 
to distance, low elevation and a low antenna centerline of 25 feet.  As shown in the 
following coverage map, a coverage gap would remain in much of the gap area, with the 
Heavenly Valley area receiving no new coverage.   This not a feasible alternative to the 
Proposed Facility.   

Coverage of Facility at Tahoe Forest Apartments – 25 Foot Antenna Centerline 
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10. Lynch Property
Address: 3616 Terry Lane South 
Elevation: 6,285 Feet 

Verizon Wireless reviewed this 0.28 
acre property 0.35 miles northwest of 
the Proposed Facility and 
approximately 90 feet lower in 
elevation.  Because the existing two-
story building and parking lot 
preclude a tower and ground 
equipment area, a wireless facility 
would be limited to the rooftop.  
Verizon Wireless engineers 
determined that a facility at this 
location cannot serve the Significant 
Gap due to distance, low elevation and a low antenna centerline of 25 feet.  As shown in 
the following coverage map, a coverage gap would remain in much of the gap area, with 
the Heavenly Valley area receiving no new coverage.   This not a feasible alternative to 
the Proposed Facility.   

Coverage of Facility at Lynch Property – 25 Foot Antenna Centerline 
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11. Bart’s Inn
Address: 1224 Ski Run Boulevard 
Elevation: 6,285 Feet 

Verizon Wireless reviewed this 0.82 
acre property 0.35 miles northwest of 
the Proposed Facility and 
approximately 90 feet lower in 
elevation.  Because the existing three-
story building and parking lot 
preclude a tower and ground 
equipment area, a wireless facility 
would be limited to the rooftop.  
Verizon Wireless engineers 
determined that a facility at this location cannot serve the Significant Gap due to distance, 
low elevation and a low antenna centerline of 40 feet.  As shown in the following 
coverage map, a coverage gap would remain in most of the gap area, with the Heavenly 
Valley area receiving no new coverage.  This not a feasible alternative to the Proposed 
Facility.   

Coverage of Facility at Bart’s Inn – 40 Foot Antenna Centerline 
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12. Tahoe Tours
Address: 3672 Willow Avenue South 
Elevation: 6,290 Feet 

Verizon Wireless reviewed this 0.23 acre 
property 0.4 miles north of the Proposed 
Facility and approximately 85 feet lower 
in elevation.  Verizon Wireless engineers 
determined that a facility at this location 
cannot serve the Significant Gap, even 
with an antenna centerline 13 feet greater 
than the Proposed Facility.  As shown in 
the following coverage map, a coverage 
gap would remain in southern portion of 
the gap in much of the Heavenly Valley 
area.  Further, a tall tower on this small parcel would be immediately adjacent to homes 
on either side, posing more visual impact than the Proposed Facility.  This is neither a 
feasible nor less intrusive alternative to the Proposed Facility.   

Coverage of Facility at Tahoe Tours – 116 Foot Antenna Centerline 
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13. Harding Property
Address: 3668 Spruce Avenue South 
Elevation: 6,280 Feet 

Verizon Wireless reviewed this 0.34 acre 
property 0.4 miles north of the Proposed 
Facility and approximately 95 feet lower in 
elevation.  Because the existing two-story 
building and parking lot preclude a tower 
and ground equipment area, a wireless 
facility would be limited to the rooftop.  
Verizon Wireless engineers determined that 
a facility at this location cannot serve the 
Significant Gap due to distance, low 
elevation and a low antenna centerline of 25 feet.  As shown in the following coverage 
map, a coverage gap would remain in much of the gap area, with the Heavenly Valley 
area receiving no new coverage.   This not a feasible alternative to the Proposed Facility. 

Coverage of Facility at Harding Property – 25 Foot Antenna Centerline 
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14. Townhouse Apartments
Address: 3650 Pioneer Trail South 
Elevation: 6,300 Feet 

Verizon Wireless reviewed this 0.6 acre 
property 0.45 miles north of the 
Proposed Facility and approximately 75 
feet lower in elevation.  Because the 
existing two-story building and parking 
lot preclude a tower and ground 
equipment area, a wireless facility 
would be limited to the rooftop.  
Verizon Wireless engineers determined 
that a facility at this location cannot serve the Significant Gap due to distance, low 
elevation and a low antenna centerline of 25 feet.  As shown in the following coverage 
map, a coverage gap would remain in much of the gap area, with the Heavenly Valley 
area receiving no new coverage.   This not a feasible alternative to the Proposed Facility. 

Coverage of Facility at Townhouse Apartments – 25 Foot Antenna Centerline 
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15. Cristanelli Property
Address: 3715 Blackwood Road 
Elevation: 6,280 Feet 

Verizon Wireless reviewed this 0.63 
acre property 0.35 miles northwest of 
the Proposed Facility and approximately 
95 feet lower in elevation.  Because the 
existing one- and two-story buildings, 
parking lot and a small lawn preclude a 
tower and ground equipment area, a 
wireless facility would be limited to a 
rooftop.  Verizon Wireless engineers 
determined that a facility at this location cannot serve the Significant Gap due to distance, 
low elevation and a low antenna centerline of 25 feet.  As shown in the following 
coverage map, a coverage gap would remain in much of the gap area, with the Heavenly 
Valley area receiving no new coverage.   This not a feasible alternative to the Proposed 
Facility.   

Coverage of Facility at Cristanelli Property – 25 Foot Antenna Centerline 
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16. Sun Garden Apartments
Address: 1160 Bowers Avenue 
Elevation: 6,280 Feet 

Verizon Wireless reviewed this 0.82 
acre property 0.5 miles northwest of 
the Proposed Facility and 
approximately 95 feet lower in 
elevation.  Because the existing two-
story buildings and parking lot 
preclude a tower and ground 
equipment area, a wireless facility 
would be limited to the rooftop.  
Verizon Wireless engineers 
determined that a facility at this location cannot serve the Significant Gap due to distance, 
low elevation and a low antenna centerline of 25 feet.  As shown in the following 
coverage map, a coverage gap would remain in much of the gap area, with the Heavenly 
Valley area receiving no new coverage.   This not a feasible alternative to the Proposed 
Facility.   

Coverage of Facility at Sun Garden Apartments – 25 Foot Antenna Centerline 
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17. KRLT Radio Tower
Address: 3621 Blackwood Road 
Elevation: 6,255 Feet 

Verizon Wireless reviewed this radio 
tower on a 1.83 acre property 0.55 miles 
northwest of the Proposed Facility and 
approximately 120 feet lower in 
elevation.  Generally, radio towers are 
not compatible for cellular antennas.  In 
particular, such guyed lattice towers 
cannot support the weight of Verizon 
Wireless’s panel antennas and other 
structure-mounted transmission 
equipment required for service.   

Further, the tower is in a low-lying drainage basin that leads toward the lake and 
generally is undeveloped.  The present tower would need to be removed and 
reconstructed with a more robust monopole structure, and a deep tower caisson 
foundation and ground equipment area would be required.  There may be a high water 
table that would pose construction issues for a tower foundation and ground equipment 
area.  Construction would pose environmental impacts.   

Due to structural limitations, impediments to construction on the property, and 
environmental impacts, this is not a feasible alternative to the Proposed Facility. 
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Alternatives Raised by the City 

In working with the City to review possible locations for a new facility, Verizon Wireless 
reviewed four City-owned property locations raised by City staff.  Unfortunately, these 
were determined to pose insurmountable construction issues, present excessive visual 
impact, or cannot serve the Significant Gap.   

18. City Pioneer Trail Property
Address: 3500 Pioneer Trail South 
Elevation: 6,300 Feet 

Verizon Wireless reviewed this 0.24 acre property 
0.2 miles northwest of the Proposed Facility and 
approximately 75 feet lower in elevation.  This City 
Department of Public Works property is fully 
within a grove of trees, in the same low-lying 
drainage basin as the KRLT tower described under 
Alternative 17.  There may be a high water table 
that would pose construction issues for a tower 
foundation and equipment area.  The property is 
fully within a TRPA Land Capability Class 1B area (Stream Environment Zone), with an 
IPES Coverage Score of 0, and allowable base coverage of 0%.  Due to major 
impediments to construction on the property, this is not a feasible alternative to the 
Proposed Facility.   

19. City Tamarack Avenue Property
Address: 3576 Tamarack Avenue 
Elevation: 6,285 Feet 

Verizon Wireless reviewed this 0.98 acre property 
0.5 miles northwest of the Proposed Facility and 
approximately 90 feet lower in elevation.  This 
City Department of Public Works property is 
located within the same low-lying drainage basin 
as Alternatives 17 and 18 above, posing the same 
potential construction  issues.  The property is 
fully within a TRPA Land Capability Class 1B 
area (Stream Environment Zone), with allowable 
base coverage of 1%, too little room for a wireless 
facility compound.  Due to major impediments to construction on the property, this is not 
a feasible alternative to the Proposed Facility.   
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20. City Spruce Avenue Property
Address: 3681 Spruce Avenue 
Elevation: 6,280 Feet 

Verizon Wireless reviewed this 0.11 
acre property 0.45 miles north of 
the Proposed Facility and 
approximately 95 feet lower in 
elevation.  This very small, narrow 
City Department of Public Works 
property is sandwiched between 
homes, and a very tall tower and 
ground equipment area would pose 
substantial visual impact compared 
to the Proposed Facility.  This 
cannot be considered a less 
intrusive alternative to the Proposed Facility. 
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21. City Saddle Road Property
Address: 3590 Saddle Road 
Elevation: 6,500 Feet 

Verizon Wireless reviewed this 
0.31 acre property 0.3 miles south 
of the Proposed Facility and 
approximately 125 feet greater in 
elevation.  Verizon Wireless 
engineers determined that a 
facility at this location cannot 
serve the Significant Gap, even 
with a 100 foot antenna centerline.  
As shown in the following 
coverage map, coverage would be spotty in much of the gap area, leaving various 
coverage gaps, notably in the Bijou Park area.  This not a feasible alternative to the 
Proposed Facility.   

Coverage of Facility at City Saddle Road Property – 100 Foot Antenna Centerline 
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Alternatives Raised by Appellant 

In a letter to the City dated August 6, 2019, an attorney for the appellant of the Proposed 
Facility raised numerous distant alternatives as possible locations, none of which are 
feasible to serve the Significant Gap due to factors such as distance, low elevation and 
terrain.  Many of those locations are near Lake Tahoe Boulevard, approximately one mile 
north of the Proposed Facility, with some close to Verizon Wireless’s existing Harrah’s 
facility in Stateline.    

In addition to specific locations reviewed below, appellant’s counsel mentioned the 
various USDA Forest Service lands around the greater vicinity.  In recent consultation 
with the Forest Service regarding placement of wireless facilities on its properties, the 
Forest Service requested that Verizon Wireless seek private property landlords in the 
area.  The Forest Service is presently unwilling to dedicate resources to wireless 
facilities.   
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22. Vacant Lot, Lake Tahoe Boulevard
Address: 3908 Lake Tahoe Boulevard 
Elevation: 6,280 Feet 

Verizon Wireless reviewed this 0.82 
acre parcel 1.1 miles northeast of the 
Proposed Facility and approximately 95 
feet lower in elevation.  Only 0.5 miles 
south of Verizon Wireless’s existing 
Harrah’s facility, a new facility at this 
location would duplicate its coverage 
and introduce signal interference, 
compromising network design.  Verizon 
Wireless engineers determined that a 
facility at this location cannot serve the Significant Gap due to distance and low 
elevation.  As shown in the following coverage map, a coverage gap would remain in 
much of the gap area in the Heavenly Valley and Bijou Park areas.  This not a feasible 
alternative to the Proposed Facility.   

Coverage of Facility at Vacant Lot – 72 Foot Antenna Centerline 
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23. Raley’s
Address: 4000 Lake Tahoe Boulevard 
Elevation: 6,305 Feet 

Verizon Wireless reviewed the rear 
parking lot of Raley’s, 1.2 miles 
northeast of the Proposed Facility 
and approximately 70 feet lower in 
elevation.  Only 0.35 miles south of 
Verizon Wireless’s existing Harrah’s 
facility, a new facility at this location 
would duplicate its coverage and 
introduce signal interference, 
compromising network design.  
Verizon Wireless engineers 
determined that a facility at this location cannot serve the Significant Gap, similar to 
Alternative 22 nearby.  This not a feasible alternative to the Proposed Facility.   

24. Public Parking
Address: 1 Bellamy Court 
Elevation: 6,310 Feet 

Verizon Wireless reviewed this 
three-story parking garage 1.3 miles 
northeast of the Proposed Facility 
and approximately 65 feet lower in 
elevation.  Only 0.2 miles south of 
Verizon Wireless’s existing Harrah’s 
facility, a new facility at this location 
would duplicate coverage and 
introduce signal interference, 
compromising network design.  
Verizon Wireless engineers 
determined that a facility at this 
location cannot serve the Significant 
Gap, similar to Alternative 22 nearby.  This not a feasible alternative to the Proposed 
Facility.   
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25. Bonanza Produce
Address: 3717 Osgood Avenue 
Elevation: 6,250 Feet 

Verizon Wireless reviewed this two-story 
building 0.8 miles north of the Proposed 
Facility and approximately 125 feet lower in 
elevation.  Verizon Wireless engineers 
determined that a facility at this location 
cannot serve the Significant Gap due to 
distance, low elevation and a low antenna 
centerline.  As shown in the following 
coverage map, coverage gaps would remain 
in the Heavenly Valley and Bijou Park areas.  This not a feasible alternative to the 
Proposed Facility.   

Coverage of Facility at Bonanza Produce – 26 Foot Antenna Centerline 
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26. First Baptist Church
Address: 1053 Wildwood Avenue 
Elevation: 6,255 Feet 

Verizon Wireless reviewed this two-
story church building 0.8 miles north of 
the Proposed Facility and 
approximately 120 feet lower in 
elevation.  Because the existing church 
building and parking lot preclude a 
tower and ground equipment area, a 
wireless facility would be limited to the 
rooftop. As it is only one block east of 
Alternative 25, Verizon Wireless 
engineers determined that a facility at 
this location also cannot serve the Significant Gap.  This not a feasible alternative to the 
Proposed Facility.   

27. Super 8 Motel (Iglesia Ni Christo)
Address: 3838 Lake Tahoe Boulevard 
Elevation: 6,260 Feet 

Verizon Wireless reviewed the two-
story buildings on this property 1.0 
mile north of the Proposed Facility 
and approximately 115 feet lower in 
elevation.  As it is only two blocks 
east of Alternative 25, Verizon 
Wireless engineers determined that a 
facility at this location also cannot 
serve the Significant Gap.  This not a 
feasible alternative to the Proposed 
Facility.   
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28. Ski Run Center (Laundromat)
Address: 3668 Lake Tahoe Boulevard 
Elevation: 6,250 Feet 

Verizon Wireless reviewed one-story 
buildings at this retail center 0.85 miles 
northwest of the Proposed Facility and 
approximately 125 feet lower in elevation.  
Verizon Wireless engineers determined that 
a facility at this location cannot serve the 
Significant Gap due to distance, low 
elevation and a low antenna centerline.  As 
shown in the following coverage map, a 
coverage gap would remain in the Heavenly Valley area and much of the Bijou Park area. 
This not a feasible alternative to the Proposed Facility.   

Coverage of Facility at Ski Run Center – 30 Foot Antenna Centerline 
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29. Panda Express
Address: 3640a Lake Tahoe Boulevard 
Elevation: 6,250 Feet 

Verizon Wireless reviewed this one-story 
building 0.85 miles northwest of the 
Proposed Facility and approximately 125 
feet lower in elevation.  As it is only one 
block west of Alternative 28, Verizon 
Wireless engineers determined that a 
facility at this location also cannot serve 
the Significant Gap.  This not a feasible 
alternative to the Proposed Facility.   
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30. Seventh Day Adventist Church / Church of Christ
Address: 3609 Vanda Lee Way 
Elevation: 6,260 Feet 

Verizon Wireless reviewed placement 
of a freestanding steeple or clock 
tower facility at this church property 
0.65 miles northwest of the Proposed 
Facility and approximately 115 feet 
lower in elevation.  Verizon Wireless 
engineers determined that a facility at 
this location cannot serve the 
Significant Gap due to distance and low elevation.  As shown in the following coverage 
map, coverage gaps would remain in the Heavenly Valley area and much of the Bijou 
Park area.  This not a feasible alternative to the Proposed Facility.   

Coverage of Facility at Seventh Day Adventist Church – 35 Foot Antenna Centerline 
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31. Lake Tahoe Christian Fellowship
Address: 3580 Blackwood Road 
Elevation: 6,265 Feet 

Verizon Wireless reviewed placement 
of a freestanding steeple or clock 
tower facility at this church property 
0.6 miles northwest of the Proposed 
Facility and approximately 110 feet 
lower in elevation.  As it is only one 
block south of Alternative 30, 
Verizon Wireless engineers 
determined that a facility at this 
location also cannot serve the 
Significant Gap.  This not a feasible alternative to the Proposed Facility. 
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32. Temple Bat Yam
Address: 3260 Pioneer Trail 
Elevation: 6,345 Feet 

Verizon Wireless reviewed this 4.69 acre 
property 0.5 miles southwest of the Proposed 
Facility and approximately 30 feet lower in 
elevation.  The property owner initially 
expressed interest in hosting a wireless facility.  
Two locations on this property were analyzed, 
but the lower-elevation candidate was 
preferred by the property owner.  Directly east 
of the two locations, there is a 175-foot 
increase in elevation and a mountain that 
blocks signal.  Therefore, to be able to cover the Heavenly Valley area within the gap, a 
180-foot antenna centerline would be required, to direct signal above terrain to reach at
least some of the gap area.  Verizon Wireless engineers determined that such a very tall
facility could adequately serve only the southern portion of the gap.  As shown in the
following coverage map, coverage gaps would remain, including in portions of the Bijou
Park area.  Further, such a tall facility could pose a risk for aircraft using the nearby
airport.

In a December 3, 2019 email to SAC Wireless Project Manager Casey Ogata-Tran, 
TRPA planner Bridget Cornell indicated that such a tall tower would be “tough to 
approve” and that “tree canopies in that area are much shorter than that.”  This neither a 
feasible nor less intrusive alternative to the Proposed Facility.   

See Alternative 32 Coverage Map on Next Page 
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Coverage of Facility at Temple Bat Yam – 180 Foot Antenna Centerline 

AGENDA ITEM NO. VIII. B.



36 

V. Conclusion

Verizon Wireless has reviewed 32 alternative locations to fill the Significant Gap in 
service in the Heavenly Valley and Bijou Park areas of South Lake Tahoe.  Based upon 
the values expressed in City regulations, the Proposed Facility clearly constitutes the least 
intrusive feasible location for Verizon Wireless’s facility.  
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I. Executive Summary

This document supplements Verizon Wireless’s Alternatives Analysis of December 19, 
2019, which reviewed 32 alternatives for the proposed facility at 1360 Ski Run Boulevard 
in South Lake Tahoe (the “Proposed Facility”).  The City of South Lake Tahoe approved 
the Proposed Facility in January 2020.  The Tahoe Regional Planning Agency (“TRPA”) 
Hearings Officer approved the Proposed Facility in October 2021, but that decision has 
been appealed to the TRPA Governing Board. 

This supplement provides updated information for three alternatives reviewed in the 2019 
Alternatives Analysis (2, 5 and 7), and also addresses six additional alternatives raised by 
the Appellants in 2021.  This Supplemental Alternatives Analysis affirms the conclusion 
that the Proposed Facility is the least intrusive feasible alternative to provide service to 
the identified gap in network service in South Lake Tahoe.   

II. Significant Gap

There is a significant gap in Verizon Wireless network service in the Heavenly Valley 
and Bijou Park areas of South Lake Tahoe, originally described in the Statement of 
Verizon Wireless Radio Frequency Design Engineer Jennifer Valencia, 2019 (the 
“Significant Gap”). 

Since 2019, Verizon Wireless has constructed new facilities in the greater vicinity around 
the gap area, including the Heavenly Adventure Hub Node 0.6 miles east.  Near that, 
another facility proposed at the Tahoe Seasons Resort was approved by the City of South 
Lake Tahoe and is pending review by TRPA.   

Existing Verizon Wireless facilities, including these new and pending facilities, cannot 
serve the Significant Gap, as described in the Statement of Verizon Wireless Radio 
Frequency Design Engineer Charlie Schwartz, 2022. 

Mr. Schwartz also confirmed that coverage maps included in the 2019 Alternatives 
Analysis continue to accurately depict coverage deficiencies of certain alternatives, even 
considering recently-constructed and pending facilities, as described in his October 12, 
2021 statement attached to this analysis.   
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III. Analysis

Updated Information for Previously-Reviewed Alternatives 

2. Heavenly Parking Lot
Address: 3860 Saddle Road 
Elevation: 6,570-6,665 Feet 

This large parking lot is 0.5 miles southeast of the Proposed Facility with a varying 
elevation approximately 200 to 300 feet greater.  As described in the 2019 Alternatives 
Analysis, a facility at this location cannot serve the significant gap due to distance. 
Further, since 2019, Verizon Wireless constructed its new Heavenly Adventure Hub 
Node facility directly adjacent to this parking lot, at the bottom of the Heavenly World 
Cup lift, with small antennas installed primarily to serve the parking lot and ski facilities.  
Verizon Wireless also received the City of South Lake Tahoe’s approval of a new facility 
at Tahoe Seasons Resort, across the street from this parking lot and 0.6 miles east of the 
Proposed Facility, which is pending review by TRPA.  A new facility at this location 
would duplicate the service of the Heavenly Adventure Hub Node and the Tahoe Seasons 
Resort facilities.  This continues to be an infeasible alternative to the Proposed Facility.   
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5. Ski Run Crossing Property (formerly Don Trout Property)
Address: 3540 Pioneer Trail South 
Elevation: 6,310 Feet 

Verizon Wireless reviewed this undeveloped 1.58 acre property 0.2 miles northwest of 
the Proposed Facility and approximately 65 feet lower in elevation.  The property was 
recently purchased by Ski Run Crossing LLC.  Verizon Wireless sent letters of interest to 
Ski Run Crossing LLC, but received no reply.  Lacking landlord interest, this is not a 
feasible alternative to the Proposed Facility.  
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7. Fire Station 1
Address: 1252 Ski Run Boulevard 
Elevation: 6,295 Feet 

Verizon Wireless reviewed this 0.61 acre property 0.3 miles northwest of the Proposed 
Facility and approximately 80 feet lower in elevation.  Over several years, Verizon 
Wireless has approached the City of South Lake Tahoe Fire Department regarding 
placement of a facility on the property, but the City declined.  In a January 14, 2022 letter 
to Verizon Wireless representative Michelle Fernandes, the City’s Director of 
Development Services, Hilary Roverud, wrote that the City “is not interested in leasing 
property at this location for a telecommunications facility due to space limitations.”  
Lacking landlord interest, this is not a feasible alternative to the Proposed Facility.   
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New Alternatives Raised by Appellants 

Appellants raised six specific alternative locations in their 2021 appeal to the TRPA 
Governing Board, reviewed below.   

Appellants also raised three sites already discounted in the 2019 Alternatives Analysis: 
Verizon Wireless’s Angel’s Roost Facility at the top of the Heavenly Gunbarrel Express 
lift, the Water Tank property at 1581 Ski Run Boulevard, and the Temple Bat Yam at 
3260 Pioneer Trail.  Those sites cannot serve the Significant Gap as described in the 2019 
analysis (Collocation Review, and Alternatives 3 and 32).   

33. Saddle
Address: East of Saddle Road 
Elevation: 7,050 feet 

Appellants raised this location on the hillside east of Saddle Road, approximately 1.0 
mile northeast of the Proposed Facility and 675 feet greater in elevation.  This location is 
well east of the Significant Gap, and in fact east beyond Verizon Wireless’s existing 
Heavenly Adventure Hub Node and the pending Tahoe Seasons facility which serve 
distinct coverage objectives.  A facility at this distant location would duplicate the 
coverage of the existing and pending facilities, constituting inefficient network design.  
As explained in the original Alternatives Analysis, new high-elevation facilities would 
introduce substantial signal interference for other Verizon Wireless facilities around Lake 
Tahoe.  (This is why Verizon Wireless’s Angel’s Roost facility at the top of the Heavenly 
Gunbarrel Express lift does not have antenna sectors facing north toward the lake.) 
Verizon Wireless RF engineers determined that a facility at this location cannot serve the 
Significant Gap due to distance and the inability to direct antennas southwest toward the 
gap because of interference.    

Additionally, this location is on sloped, undeveloped U.S. Forest Service property, where 
a new tower foundation, equipment area, access road and fiber/electric utility lines would 
require substantial grading and removal of trees, posing substantial environmental 
impacts, if feasible at all.  This 
location is within TRPA Land 
Capability District 1A, where new 
land coverage or disturbance is 
prohibited, unless there is no 
reasonable alternative that avoids or 
reduces encroachment in Districts 1-
3. The Proposed Facility, located on
a developed parcel next to existing
access, will not result in new net
land coverage.  This is neither a
feasible nor less intrusive alternative
to the Proposed Facility.

Excerpt of Appellants’ Map of Saddle and Sherman Locations 
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34. Sherman
Address: East of Sherman Way 
Elevation: 7,400 feet  

Appellants raised this location on the hillside east of Sherman Way, approximately 0.9 
miles east of the Proposed Facility and 1,025 feet greater in elevation.  This location is 
well east of the Significant Gap, and in fact east beyond Verizon Wireless’s existing 
Heavenly Adventure Hub Node and the pending Tahoe Seasons facility which serve 
distinct coverage objectives.  A facility at this distant location would duplicate the 
coverage of the existing and pending facilities, constituting inefficient network design.  
As explained in the original Alternatives Analysis, new high-elevation facilities would 
introduce substantial signal interference for other Verizon Wireless facilities around Lake 
Tahoe.  Verizon Wireless RF engineers determined that a facility at this location cannot 
serve the Significant Gap due to distance and the inability to direct antennas west toward 
the gap because of interference.    

Additionally, this location is on steeply-sloped, undeveloped U.S. Forest Service 
property, where a new tower foundation, equipment area, access road and fiber/electric 
utility lines would require substantial grading and removal of trees, posing substantial 
environmental impacts, if feasible at all.  This location is within TRPA Land Capability 
District 1A, where new land coverage or disturbance is prohibited, unless there is no 
reasonable alternative that avoids or reduces encroachment in Districts 1-3.  The 
Proposed Facility, located on a developed parcel next to existing access, will not result in 
new net land coverage.  This is neither a feasible nor less intrusive alternative to the 
Proposed Facility. 
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35. World Cup Lower/Upper
Address: Heavenly Mountain Resort 
Elevation: 6,675-7,000 feet 

Appellants raised these locations at the bottom and top of the Heavenly World Cup lift.  
The lower location is 0.6 miles east of the Proposed Facility, 300 feet greater in elevation, 
and the site of Verizon Wireless’s existing Heavenly Adventure Hub Node.  The upper 
location is 0.8 miles east of the Proposed Facility and 625 feet greater in elevation.   

These locations are well southeast of the Significant Gap, and at or beyond Verizon 
Wireless’s existing Heavenly Adventure Hub Node and the pending Tahoe Seasons 
facility which serve distinct coverage objectives east of the Significant Gap.  A facility at 
these distant locations would duplicate the coverage of the existing and pending facilities, 
constituting inefficient network design.  As explained in the original Alternatives 
Analysis, new high-elevation facilities (such as the upper lift location) would introduce 
substantial signal interference for other Verizon Wireless facilities around Lake Tahoe.  
Verizon Wireless RF engineers determined that a facility at these locations cannot serve 
the Significant Gap due to distance, and, for the upper lift location, the inability to direct 
antennas northwest toward the gap because of interference.  These are not feasible 
alternatives to the Proposed Facility. 
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36. Top of Tram
Address: Heavenly Mountain Resort 
Elevation: 8,200 feet 

Appellants raised this location at the top of the Heavenly aerial tramway, 1.2 miles 
southeast of the Proposed Facility and 1,825 feet greater in elevation.  This location is 
southeast beyond the Heavenly Adventure Hub Node and Tahoe Seasons facilities.  This 
is also the site of Verizon Wireless Heavenly nodes with small low-power antennas that 
serve the immediate surroundings such as the tram building and Lakeview Lodge.  
Additionally, this location is only 700 feet northeast of Verizon Wireless’s Angels Roost 
facility which serves the ski area to the south.   

A new facility at this location would duplicate the coverage of these existing facilities, 
constituting inefficient network design.  As explained in the original Alternatives 
Analysis, new high-elevation facilities would introduce substantial signal interference for 
other Verizon Wireless facilities around Lake Tahoe.  This is why the Angel’s Roost 
facility does not have antenna sectors facing north toward the lake.  Verizon Wireless RF 
engineers determined that a facility at this location cannot serve the Significant Gap due 
to distance and the inability to direct antennas northwest toward the gap because of 
interference.  This is not a feasible alternative to the Proposed Facility.   

.  
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37. Sitzmark Knoll
Address: 1528 Wildwood Avenue 
Elevation: 6,680 feet 

Appellants raised this small hill on an undeveloped 5-acre parcel owned by Heavenly 
Resort, 0.3 miles east of the Proposed Facility and approximately 305 feet greater in 
elevation.  This location is near Verizon Wireless’s existing Heavenly Adventure Hub 
Node and the pending Tahoe Seasons facility which serve distinct coverage objectives 
east of the Significant Gap.  A facility at this distant location would duplicate the 
coverage of the existing and pending facilities, constituting inefficient network design.  

This location is on sloped, undeveloped property, where a new tower foundation, 
equipment area, access road and fiber/electric utility lines would require grading and 
removal of trees, posing substantial environmental impacts, if feasible at all.  This hill is 
within TRPA Land Capability District 2, where new land coverage or disturbance is 
prohibited, unless there is no reasonable alternative that avoids or reduces encroachment 
in Districts 1-3.  The Proposed Facility, located on a developed parcel next to existing 
access, will not result in new net land coverage.  This is neither a feasible nor less 
intrusive alternative to the Proposed Facility. 
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38. Powerline
Address: South of Saddle Road, Northeast of Bode Drive 
Elevation: 6,400 feet 

Appellants raised this location at the west end of an electric powerline spanning utility 
poles along U.S. Forest Service property, 0.5 miles southwest of the Proposed Facility 
and 25 feet greater in elevation.  This location is 350 feet east of the Temple Bat Yam, 
reviewed as Alternative 32 in the 2019 Alternatives Analysis, where RF engineers 
determined that a facility with a very high 180-foot antenna centerline could not serve the 
entire extent of the Significant Gap.  While this powerline location is 55 feet greater in 
elevation than the Temple Bat Yam site, it is closer to the topographic obstructions to the 
northeast that would block signal.   

TRPA has designated the land use of this property as conservation.  This location is on 
steeply-sloped property, undeveloped aside from the powerline.  A new tower foundation, 
equipment area, access road and fiber utility line would require grading and likely 
removal of trees, posing substantial environmental impacts.  All land along the powerline 
uphill farther east is within TRPA Land 
Capability Districts 1A and 2, where new 
land coverage or disturbance is prohibited, 
unless there is no reasonable alternative that 
avoids or reduces encroachment in Districts 
1-3, such as the Proposed Facility.  This is
not a less intrusive alternative to the Proposed
Facility.

Excerpt of Appellants’ Map of Powerline Location 
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IV. Conclusion

Updated information about Alternatives 2, 5 and 7 continues to confirm that those 
alternatives are infeasible, and new alternatives raised by Appellants are infeasible and/or 
more intrusive than the Proposed Facility.  The conclusion of the 2019 Alternatives 
Analysis remains the same, that the Proposed Facility is the least intrusive feasible 
alternative to serve the Significant Gap.  
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295 Parkshore Drive 
Folsom, CA 95630 

October 12, 2021 

To: Tahoe Regional Planning Agency 

From: Charlie Schwartz, Radio Frequency Engineering Manager 
Verizon Wireless Global Network and Technology 

Subject: Statement Regarding Verizon Wireless’s Proposed Facility 
    1360 Ski Run Boulevard 

I manage Verizon Wireless’s radio frequency engineering department for 
Northern California and Northern Nevada, and I oversee network design 
including selection of new facility locations. 

I have reviewed the current status of Verizon Wireless network coverage and 
capacity in the South Lake Tahoe area.  My review confirms the continued need for 
Verizon Wireless’s proposed facility at 1360 Ski Run Boulevard to serve a 
significant gap in service in the Heavenly Valley and Bijou Park areas.  Even with 
the recently-constructed and approved facilities 0.6 miles east at the Heavenly 
World Cup ski lift and Tahoe Seasons Resort, there will remain a significant gap in 
Verizon Wireless network coverage in these areas.   

Additionally, the proposed facility is required to meet the rapidly-increasing 
demand on Verizon Wireless network capacity.  Customer data usage in the 
south shore area has more than doubled in the last two years.  

I also have reviewed Verizon Wireless’s Alternatives Analysis dated December 
19, 2019.  For those alternatives discounted due to inability to serve the 
significant gap, I have confirmed that the coverage maps continue to accurately 
depict their coverage deficiencies compared to the proposed facility at 1360 Ski 
Run Boulevard.  The recently-constructed and approved facilities to the east 
cannot cure the coverage and capacity deficiencies of those alternative sites.  In 
particular, tower alternatives downslope to the north could not provide the broad 
coverage of the proposed facility that is needed to serve the significant gap, even 
with an antenna centerline similar to the proposed facility (Alternative 8, 3521 
Pioneer Trail South, and Alternative 12, 3672 Willow Avenue South). 

Respectfully submitted, 

Charlie Schwartz 
Radio Frequency Engineering Manager 
Verizon Wireless 
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295 Parkshore Drive 
Folsom, CA 95630 

March 3, 2022 

To: Tahoe Regional Planning Agency 

From: Charlie Schwartz, Radio Frequency Design Engineer 
Verizon Wireless Network Engineering Department 

Subject: Statement in Support of Verizon Wireless’s Proposed Facility 
    1360 Ski Run Boulevard  

Executive Summary 

Verizon Wireless has identified a significant gap in service in the Heavenly Valley 
and Bijou Park areas of South Lake Tahoe.  The existing and proposed Verizon 
Wireless macro facilities in the greater vicinity are too distant to provide coverage 
and strong dominant signal to the gap area.  Small cell facilities in the vicinity 
provide additional network capacity only to targeted areas with a small coverage 
footprint.    

Further, accelerated growth in voice and data use by Verizon Wireless customers 
has increased the demand on the existing Verizon Wireless network in a manner 
that compromises network accessibility and reliability.  Due to the high number of 
visitors to the area, the network already experiences spikes in demand during 
winter ski season and summer holidays that exhaust network resources and 
degrade service.  During June 2021, downlink data volume was more than 2.5 
times the volume during June 2019.   

In the South Lake Tahoe area, 36 percent of Verizon Wireless’s bandwidth 
currently in use is in the mid-band AWS (2100 MHz) and PCS (1900 MHz) 
frequencies.  64 percent is in the low-band frequencies (700 and 850 MHz).  With 
higher frequencies, the mid-band service provides much greater data capacity.  
However, the mid-band frequencies do not travel as far as low-band frequencies, 
and require facilities closer together and closer to the end user to provide reliable 
service.   

Verizon Wireless recently licensed mid-band frequencies in the CBRS and C-band 
ranges (3550-4000 MHz) and will begin deploying these soon.  However, with even 
higher frequencies, CBRS and C-band signal do not travel as far as low-band 
frequencies, and have less range than the AWS and PCS bands.  Once C-Band is 
fully deployed, over 80 percent of the available bandwidth in the South Lake Tahoe 
area will be within the mid-band range.  Verizon Wireless designs its networks to 
ensure that mid-band frequencies can provide adequate capacity as well as 
coverage.   
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The coverage gap and capacity issues described below constitute the “significant 
gap” Verizon Wireless seeks to serve (the “Significant Gap”).  To provide reliable 
service and avoid further degradation of Verizon Wireless service in the 
Heavenly Valley and Bijou Park areas, the Significant Gap must be remedied 
through construction of a new stealth tower facility at 1360 Ski Run Boulevard 
(the “Proposed Facility”).  
 
Verizon Wireless Services 
 
Verizon Wireless provides personal wireless services, a category of 
“telecommunications services,” which includes voice services that allow users of 
mobile, handheld telephones to place and receive calls to other mobile and landline 
telephone users through the national, switched telephone network using 
conventional telephone numbers.  This includes the ability of such users to connect 
to emergency personnel through dialing 911.  Verizon Wireless’s network also 
provides information services through its wireless facilities, including the Proposed 
Facility.  These information services include wireless broadband, mobile data 
networks, and connection to the internet, which Verizon Wireless provides using the 
same infrastructure as its personal wireless services.   
 
Current Network Status 
 
The Significant Gap in the Heavenly Valley and Bijou Park areas currently 
receives inadequate service coverage from existing Verizon Wireless macro 
facilities: the Tahoe PD macro facility 1.25 miles west of the proposed facility, the 
Kokanee facility 1.25 miles southwest, the Harrah’s facility 1.5 miles northeast, 
and the South Lake Tahoe (Harvey’s) facility 1.6 miles northeast.   
 
There are five Verizon Wireless small cells in public rights-of-way in the vicinity of 
the Proposed Facility.  Each has a small coverage footprint that provides needed 
Verizon Wireless network capacity to a targeted area, which will continue after 
the Proposed Facility is in service.  Small cells cannot provide the ubiquitous 
umbrella coverage required to close a significant gap, which is provided by 
macro facilities. 
 

• Node 016 – 0.25 miles northwest of the Proposed Facility 
• Node 021 – 0.45 miles north 
• Node 017 – 0.15 miles southwest 
• Node 058 – 0.45 miles southwest 
• Node 073 – 0.25 miles west  

 
Other facilities in the greater vicinity cannot serve the gap.  The Heavenly 
Adventure Hub Node 0.6 miles east is low height, with small antennas that 
primarily serve the Heavenly parking lot, but not the gap area.  The Angel’s 
Roost macro facility near the top of the Heavenly Gunbarrel Express lift, 1.25 
miles southeast, does not serve the gap because is it over 1,900 feet greater in 
elevation with antenna sectors facing the opposite direction.   
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The Tahoe Seasons facility (approved by the City of South Lake Tahoe in 2020, 
and pending review by TRPA) will be 0.6 miles east, beyond the gap area, and it 
will not provide sufficient service coverage to the gap.   
 
Coverage Gap  
 
Verizon Wireless is experiencing a gap in its service coverage in the Heavenly 
Valley and Bijou Park areas (the “Coverage Gap”).  To the west of the Proposed 
Facility, reliable AWS in-building service is lacking in an area roughly bounded by 
Glenwood Way to the west, Deer Lane and Tamarack Avenue to the north, 
Heavenly Valley Mobile Estates to the east, and Gilmore Lake Road to the south.  
There is also a lack of in-vehicle service in and around this area, extending as far 
west as a stretch of Johnson Boulevard south of Highway 50.   
 
To the north, east and south of the Proposed Facility, there will remain a lack of 
reliable AWS in-building service even after the Tahoe Seasons facility is in service, 
extending east to some residential areas along Wildwood Avenue and south along 
Saddle Road.  Pockets in these areas lack reliable in-vehicle service.   
 
The Proposed Facility will provide new reliable AWS in-building coverage to those 
areas where lacking, as well as new reliable in-vehicle service to a larger area.  In 
total, the Proposed Facility will provide reliable service to an area of 1.1 square 
miles and a population of 2,895.  While the network provides service to local 
residents, it also must serve the many visitors to South Lake Tahoe, estimated in 
the millions annually, who need reliable service when traveling.   
 
A graphic description of the predicted coverage gap is shown in the first coverage 
map.  The second coverage map includes the improved coverage to be provided 
by the Proposed Facility.  The third map includes coverage of the Proposed Facility 
and the Tahoe Seasons Facility that is pending review by TRPA.   
 
The coverage maps have been prepared using the AWS (2100 MHz) frequency 
band.  The AWS and PCS (1900 MHz) bands use similar frequencies and have 
similar propagation characteristics, and currently provide the majority of Verizon 
Wireless service capacity in the area. 
 
Referenced signal receive power (RSRP) is a measurement of signal level in 
decibels (dBm), which is a negative number that decreases due to distance and 
other factors.  For the coverage maps, the AWS RSRP coverage thresholds are: 
 

 In-building >= -85 dBm.  Green depicts good coverage that meets or 
exceeds thresholds for reliable network coverage in homes and vehicles. 

 
 In-vehicle >= -95 dBm.  Yellow depicts reliable in-vehicle coverage only. 

 
 Outdoor  >= -105 dBm.  Gray depicts reliable outdoor service only. 

 
Unshaded areas do not receive reliable service levels. 
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AWS Coverage Map – Existing Facilities 

 
 

AWS Coverage Map – Including Proposed Facility  

 

RSRP Coverage 
 In-building  >= -85 dBm 
 In-vehicle   >= -95 dBm 
 Outdoor     >= -105 dBm 

 

RSRP Coverage 
 In-building  >= -85 dBm 
 In-vehicle   >= -95 dBm 
 Outdoor     >= -105 dBm 
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 AWS Coverage Map – Including Proposed Facility  
and Tahoe Seasons Facility 

 
 
 
Dominant Signal 
 
As described above, even after the Tahoe Seasons facility is in service, the 
specified gap area will receive inadequate service from nearby Verizon Wireless 
facilities.  This is apparent in the following best server maps, which depict the area 
of dominant signal provided by each nearby Verizon Wireless facility as low as  
-105 dBm.  Signal from each facility is depicted in a different color.  Facilities 
serving the gap are described in the legend.  While the best server maps show 
which facility provides the dominant signal to a particular area, that signal may not 
be strong enough for customers to make a reliable call or access the network.  
 
Currently, various portions of the gap area are served by several distant macro 
facilities.  Their signal, though dominant, is weak in the gap area due to distance.  
For example, the Kokanee facility 1.25 miles southwest of the Proposed Facility 
provides the dominant signal to various areas within the gap, including a residential 
area east of the Proposed Facility.  The Harrah’s facility 1.5 miles northeast 
provides scattered dominant signal north of the Proposed Facility.  Dominant signal 
of the macro facilities is intermixed with each other and with the small cells, which 
are intended to provide network capacity to targeted areas with small coverage 
footprints.   
 

RSRP Coverage 
 In-building  >= -85 dBm 
 In-vehicle   >= -95 dBm 
 Outdoor     >= -105 dBm 
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A lack of reliable dominant signal compromises system performance for Verizon 
Wireless customers, including those in transit, resulting in unreliable service, 
particularly during busy hours.  This affects the reliability of Verizon Wireless 
service for residents, workers and visitors as well as for communications with 
emergency services personnel.   
 
At times of high traffic volume, the coverage area of Verizon Wireless facilities 
shrinks to accommodate an increasing number of mobile devices closer to each 
facility.  As a result, the coverage gap expands and is exacerbated during times 
of high customer usage.  This contraction of coverage has become more relevant 
as the volume of voice and data services used by wireless customers has 
increased rapidly over time.  According to CTIA’s 2021 Annual Survey Highlights, 
mobile wireless data traffic has more than doubled since 2016. 
 
As shown on the second best server plot, the Proposed Facility is strategically 
located to provide strong new dominant signal to the gap area.  This will relieve 
demand on the distant macro facilities and local small cells, allowing each facility 
to concentrate its resources on users closer to each location.   
 
The third best server plot adds the dominant signal of the Tahoe Seasons facility 
that is pending approval.  Its dominant signal will be confined to a distinct area 
east of the Significant Gap to be served by the Proposed Facility.  
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AWS Best Server Maps 
 
 
 
 
Existing facilities serving gap 
 

 Kokanee Facility  
 Tahoe PD Facility 
 Harrah’s Facility 
 SLT Facility (Harvey’s) 
 Heavenly Adventure Hub 
 Small Cell Node 016 
 Small Cell Node 017 
 Small Cell Node 021 
 Small Cell Node 058 
 Small Cell Node 073 

 
 
 
 
 
 
 
 
 
 
 
 
Proposed facility 
 

 Ski Run Boulevard Facility 
 

Best Server Map – Existing Facilities 

 
  

Best Server Map – Including Proposed Facility 
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AWS Best Server Maps 
 
Existing facilities serving gap 
 

 Kokanee Facility  
 Tahoe PD Facility 
 Harrah’s Facility 
 SLT Facility (Harvey’s) 
 Heavenly Adventure Hub 
 Small Cell Node 016 
 Small Cell Node 017 
 Small Cell Node 021 
 Small Cell Node 058 
 Small Cell Node 073 

 
Proposed facility 
 

 Ski Run Boulevard Facility 

 
Pending approval  
 

 Tahoe Seasons Facility 

 
 

Best Server Map – Including Proposed Facility 
and Tahoe Seasons Facility 
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Capacity Demand 
 

While the network provides service to local residents and workers, it also must 
serve the many visitors to South Lake Tahoe, estimated in the millions annually 
in a typical year.  Visitor accommodations in particular require reliable in-building 
service, as do travelers on local roadways.    
 
The following graph depicts daily downlink data volume over 26 months through 
July 2021 for Verizon Wireless facilities serving the south shore area (nine macro 
facilities and 31 small cells).  The red line shows the two-year growth trend,  
demonstrating that demand increased 185 percent over two years, despite the 
three-month drop during Spring 2020 due to COVID-19 restrictions.  There are 
significant spikes in demand during holidays, such as New Year’s Eve and the 
Fourth of July (Independence Day).  
 

Daily Downlink Data Volume in Megabytes 
Verizon Wireless Facilities Serving South Shore Area 

May 2019–July 2021
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The next chart depicts monthly downlink data volume during the same 26-month 
period for the Verizon Wireless facilities serving the south shore area, showing a 
marked increase in data use over two years.  As compared to the same period in 
2019, the months of May through July 2021 showed significant increases in 
monthly data volume, as much as a 162 percent increase from June 2019 to 
June 2021.  Data use during July 2021 was higher than any previous month.   
 

Monthly Downlink Data Volume in Megabytes 
Verizon Wireless Facilities Serving South Shore Area 

May 2019–July 2021 
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Seasonal high demand exhausts the existing Harrah’s facility, 1.5 miles northeast 
of the Proposed Facility.  Its Gamma (southwest-facing) antenna sector serves a 
broad area, including a portion of the gap and the busy Heavenly Village. 
 
The following chart shows two types of data for the Harrah’s facility Gamma sector:  
 

Peak TTI Occupancy:  The peak downlink channel TTI occupancy within a 
one-hour period.  Transmission time interval (TTI) occupancy is the percentage 
of the sector’s data resource blocks that is in use within a fixed timeframe.   
 
Peak Users: The peak number of users connected with a one-hour period. 

 
The chart shows data over a one-year period through December 2021 for the AWS 
frequency band that currently provides the majority of Verizon Wireless’s data 
capacity in the area.  Each vertical line represents one day, and each dot 
represents a one-hour period, with the peak hourly data results higher on each line.    
 

Peak Downlink TTI Occupancy and Peak Users per Hour 
Harrah’s Facility Gamma (Southwest-facing) Antenna Sector, AWS Band 

December 11, 2020–December 31, 2021 

 
 
When TTI occupancy exceeds 95 percent, connectivity is very unstable and the 
facility cannot complete connections.  Users attempting new connections to the 
facility are rejected, resulting in the inability to make calls or transmit text 
messages.  Within this one-year period, there were 436 hours during which peak 
TTI occupancy exceeded 95 percent.   
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The chart demonstrates that demand is greatest during the winter ski season and 
summer recreation season.  For example, during late December 2021, peak TTI 
occupancy was very high, reaching 100 percent (the maximum) on most days.  
The peak number of users was correspondingly high.   
 
As shown on the best server maps, the Proposed Facility will provide new 
service to the area currently served by the Harrah’s facility Gamma sector.  This 
will relieve demand on the Harrah’s facility, allowing it to concentrate its data 
resources on users nearby.   
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Conclusion 
 
As cellular networks mature, the network must be supplemented with more sites 
closer to customers, in large measure due to the increase in usage of the 
network.  The technology used by Verizon Wireless to provide fourth-generation 
service requires facilities closer to customers, and this service cannot be 
provided adequately by the existing facilities that serve the gap area.  These 
coverage and capacity challenges have resulted in the Significant Gap in Verizon 
Wireless coverage and network capacity in the Heavenly Valley and Bijou Park 
areas of South Lake Tahoe.  Verizon Wireless must deploy the Proposed Facility 
to provide reliable service to customers and to avoid further degradation of its 
network in the area of the Significant Gap.   
 
Please feel free to contact me with any questions or comments regarding 
Verizon Wireless's proposed facilities.   
 

 
RF Engineering Manager 
Network Engineering Department 
Verizon Wireless 
 
 
My responsibilities include planning, design and implementation of improvements 
to network infrastructure to provide reliable service.  I have 27 years of 
experience in the wireless telecommunications industry.  I received my 
Associates Degree in Applied Science in electronic systems from the Community 
College of the United States Air Force.   
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March 3, 2022
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Evaluation of Monopine Needles 
Verizon Wireless Monopine, 1360 Ski Run Boulevard March 3, 2022 

Integral Consulting Inc. 1 

INTRODUCTION 

In the context of a permitting effort for a new cell phone tower at 1360 Ski Run Boulevard (APN 
025-580-07), we were asked to evaluate whether the synthetic monopine needle structures used
in the production of faux tree towers that provide stealthing to wireless communications
facilities raise plastic pollution concerns, particularly with respect to nearby Lake Tahoe. The
monopine needles are made of polyvinyl chloride (PVC), a type of hard plastic. The specific
issue we have assessed is whether the plastic needles, which are “macroplastics” (i.e., large
pieces of plastic) and can shed/fall from faux tree tower structures over time, could degrade to
smaller pieces over time (i.e., become “microplastics”) and possibly discharge to Lake Tahoe
and impact water quality, fish, and wildlife.

In summary, because of their composition, the material specifications, and the methods of usage 
and maintenance, significant breakdown of monopine needles into microplastics that would 
lead to pollution of waterways is unlikely. Specifically: 

● The type of material used for monopine needles (PVC) is not a predominant source of
microplastics found in water bodies.

● There is no evidence that monopine needles used on cell towers generate microplastics
or pose a significant risk to water quality, fish, or wildlife.

● Migration of monopine needles from the proposed tower site into Lake Tahoe is
unlikely.

● In the unlikely event that monopine needles would migrate downgradient, existing
management plans to manage runoff, trash, and plastics will prevent transport plastics
from the proposed tower via surface water transport to Lake Tahoe.

● Existing local barriers and planned maintenance will minimize any plastic accumulation
or potential migration.

In summary, due to the nature of the materials (which are designed to be durable), the lack of 
environmental conditions that would facilitate degradation, the lack of transport pathways, and 
measures in place to reduce inputs from the watershed to the lake, pollution of the lake from 
monopine needles at the cell phone tower proposed for 1360 Ski Run Boulevard is unlikely. 

Resumes (Curriculum vitae) for the authors, Bridgette DeShields and Sean Culkin, are attached. 

PVC AND MONOPINE NEEDLES 

Monopine needles consist of a spine and “needles” that mimic the appearance of a pine tree. 
Based on information from the manufacturer, the spine and the needles are made of PVC. They 
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Evaluation of Monopine Needles 
Verizon Wireless Monopine, 1360 Ski Run Boulevard March 3, 2022 

Integral Consulting Inc. 2 

are designed to be relatively durable in the environment, although the materials can “shed” 
from the structure over time. 

PVC is a widely used plastic (the third-most widely produced synthetic plastic polymer, after 
polyethylene and polypropylene).1 It is commonly used for infrastructure (e.g., pipes, decking, 
siding) and a variety of molded products (household products, medical devices) because it is 
stable, maintains its integrity, and resists degradation. 

Studies have shown that major mechanisms of microplastic generation within surface water 
bodies are either by weathering on beaches2 or mechanical stress and photo- or bio-degradation 
in the water body itself.3 A study by U.C. Santa Barbara indicated that large, rigid plastic pieces 
may not be major sources of microplastics and nanoplastics to water bodies. 4  Therefore, 
relatively large, rigid plastics like the majority of the components on the PVC branches and 
monopine needles on faux tree tower structures have less potential for breakdown to 
microplastics in the relatively static, upland environment in which they would be deposited, as 
is observed at the proposed site at Ski Run Boulevard. 

PLASTICS IN THE ENVIRONMENT 

Plastic pollution is of global concern, particularly in surface water bodies. Several studies and 
management plans to address trash, including plastics, are ongoing in California and the Lake 
Tahoe region and discussed below. 

Lake Tahoe Region Microplastics Studies 

Studies of microplastics in Lake Tahoe are in progress and detailed study reports providing the 
data have yet to be published. However, there are overviews and summary information 
available for the studies in progress.5 In summary, the available information shows: 

● A wide variety of types of plastics have been found in the lake. The type of plastic used
for monopine needles, PVC, is not a major contributor of the plastics found in the lake
(see Figures 1 and 2 below).

● The main sources of microplastics from studies in Lake Tahoe (and elsewhere) include
clothing fibers, microbeads, rubber, cigarette filters, toys, food packaging, disposable

1 https://www.sciencedirect.com/topics/materials-science/polyvinyl-chloride  
2 https://www.sciencedirect.com/science/article/pii/S0025326X11003055?via%3Dihub 
3 https://pubs.rsc.org/en/content/articlehtml/2021/em/d0em00446d   
4 https://pubs.acs.org/doi/10.1021/acssuschemeng.9b06635  
5 https://lands.nv.gov/uploads/documents/CUTL_2020_REPORT_Version_1.pdf  

AGENDA ITEM NO. VIII. B.

https://www.sciencedirect.com/topics/materials-science/polyvinyl-chloride
https://www.sciencedirect.com/science/article/pii/S0025326X11003055?via%3Dihub
https://pubs.rsc.org/en/content/articlehtml/2021/em/d0em00446d
https://pubs.acs.org/doi/10.1021/acssuschemeng.9b06635
https://lands.nv.gov/uploads/documents/CUTL_2020_REPORT_Version_1.pdf


Evaluation of Monopine Needles 
Verizon Wireless Monopine, 1360 Ski Run Boulevard March 3, 2022 

Integral Consulting Inc. 3 

containers and cups, and plastic bottles and bags. Also, prevalent plastics are those 
generated from items from boats and recreational activities (including fiberglass).  

● Predominant plastic constituents include polyethylene and plastic fibers (e.g., nylon
polyester and acrylic).

Figure 1. Sourced from “Lake Tahoe’s pristine legacy threatened by microplastics”: 
https://ucscsciencenotes.com/feature/lake-tahoes-pristine-legacy-threatened-by-microplastics/. 

Figure 2: Sourced from “A Clean Up The Lake Report: Results of the 2020 Lake Tahoe SCUBA-Enabled 
Litter Cleanup Dives” (March 24, 2021)5 showing litter removed by weight per material (inner ring) and 
material sorting category (outer ring). Major categories include the category ID and total weight removed 
over the 6-mile cleanup (data labels). 
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Other Microplastics Studies 

Because limited data are available from the ongoing microplastics studies in Lake Tahoe, we 
examined other more comprehensive and complete studies for water bodies in California. 
Although PVC is widely used, as discussed above, studies show no evidence that PVC 
fragments are a significant contributor of microplastics to these water bodies since they are not 
found in high abundance relative to other types of plastic. This may be due to the lower 
degradation rate of PVC relative to other plastics.6 

A relevant study for San Francisco Bay7 provides a large and comprehensive data set expected 
to be representative of other large water bodies. Similar to Lake Tahoe, several tributaries and 
storm drain systems empty into San Francisco Bay. San Francisco Bay is more developed and 
urban than Lake Tahoe, so it is likely that it receives a higher volume of plastic pollution. 
However, the types of plastic pollution are likely similar, although there could be more sources 
of PVC given its widespread usage in the Bay Area. The Bay Area also likely has many more 
cell towers with monopine needles. In fact, based on information from Verizon Wireless, there 
are approximately seven times more cell towers with monopine needles in the Bay Area than in 
the Tahoe basin. 

In summary, the San Francisco Bay microplastics study (Figures 3 and 4) showed: 

● Stormwater showed that fragments (59%) and fibers (39%) are the main microplastic
items found, with nearly half of the fragments consisting of rubber.

● In surface water, the dominant microplastic particle type was fibers. Polyethylene and
polypropylene fragments, polystyrene foams, and polyethylene and polypropylene
films made up a majority of the microparticles (likely from single-use plastic items,
packaging, and plastic bags). Polyethylene beads were also identified, possibly linked to
microbeads found in personal care and cleaning products.

● The predominant type of microplastics found in fish were also fibers.

● PVC was not listed as a predominant source of microplastics.

6 https://pubs.acs.org/doi/10.1021/acssuschemeng.9b06635  
7 https://www.sfei.org/sites/default/files/biblio_files/Microplastic%20Levels%20in%20SF%20Bay%20-
%20Final%20Report.pdf 
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Figure 3. Sourced from: “Understanding Microplastic Levels,Pathways, and Transport.”: 
https://www.sfei.org/sites/default/files/biblio_files/Microplastic%20Levels%20in%20SF%20Bay%20-
%20Final%20Report.pdf 

Figure 4. Sourced from: “Understanding Microplastic Levels,Pathways, and Transport.”: 
https://www.sfei.org/sites/default/files/biblio_files/Microplastic%20Levels%20in%20SF%20Bay%20-
%20Final%20Report.pdf 
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Although there are no specific estimates of the mass of plastics entering Lake Tahoe, the 
potential mass load of plastic from the proposed tower is expected to be very small due to 
limited potential for migration (see below). Furthermore, based on the findings of the studies 
summarized above and the nature of the materials (PVC, which resists degradation), monopine 
needles are not likely to be a significant source of microplastics to surface water. 

SURFACE WATER MIGRATION POTENTIAL 

Significant migration of monopine needles from the proposed tower site to Lake Tahoe via 
existing surface water pathways is unlikely, as outlined below. If any monopine needle pieces 
were to migrate outside the enclosure, very few would be likely to end up in Lake Tahoe 
because: 

● There is no readily observable pathway for plastic falling in the immediate vicinity of
the proposed tower to enter Bijou Park Creek via surface water runoff (see Figures 6 and
7 below).

– The site of the proposed faux tree tower is currently occupied by a shed, which will
be removed prior to construction of the tower, on the property of Hansen’s Snow
Tube & Saucer Hill. The shed is at the edge of a slope that angles down towards Ski
Run Boulevard. Verizon Wireless will construct a new shelter immediately adjacent
to the tower.

– Between the shed and Ski Run Boulevard are several buildings consisting of a motel,
retaining wall, and other structures that would act as local barriers to surface water
flow and any associated plastic transport.

– The shed is approximately 330 linear feet from the uppermost section of Bijou Park
Creek drainage area, which is off the property in the north-northwest direction.
Separating the watershed from the creek drainage area is a sled/tubing run that
appears in photos as a built-up berm that would also act as a barrier to surface water
flow downslope of the proposed tower across the property line to the northeast (see
image below).

– The location of the proposed tower is not in the Bijou Park Creek Stream
Environmental Zone (see Figure 8 below).

– The location of the proposed tower is not within the documented 100-year flood
inundation area of the creek (see Figure 9 below).

– The location of the proposed tower is not within areas documented to be prone to
flooding (see Figure 10 below).

– The potential offsite surface water flow direction was observed to be predominantly
in the direction of Ski Run Boulevard from the proposed tower site.
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● The potential pathway for plastics from the uppermost drainage area of Bijou Park
Creek through the creek to the outfall near Lake Tahoe Harbor is a distance of
approximately 1.1 miles, and includes highly vegetated surface drainages that would act
as a barrier to plastic monopine needle transport.

● The Bijou Park Creek Watershed Restoration Project is currently under development.
When completed, the project would provide additional barriers for potential transport of
plastic needles from the site of the proposed tower via Ski Run Boulevard or Bijou Park
Creek. These proposed restoration activities include sediment traps, reduced stream
gradient for upper Bijou Park Creek, and diversion of stormwater away from the Ski
Run/Needle Peak intersection to an existing treatment basin.

Figure 5: View of proposed tower site from Needle Peak Road. 
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Figure 6: Proposed tower site. 

Figure 7: View of the Hansen’s Snow Tube & Saucer Hill from Ski Run Boulevard. 
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Figure 8: Map showing planned improvements for the Bijou Park Creek Stream Environment Zone 
(source: City of South Lake Tahoe 20208). 

8 City of South Lake Tahoe. 2020. Public meeting for the Bijou Park Creek Watershed Restoration Project. PowerPoint 
presentation. City of South Lake Tahoe, CA. 

Proposed Tower 
Location 

SEZ 
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Figure 9: Bijou Park Creek Meadow 100-year flood inundation 

NOTE: The proposed tower is off the map to the southeast (source: Wildscape 20209). 

9 Wildscape. 2020. Bijou Park Creek Watershed Restoration Project – Preliminary Design Report. Prepared for Public 
Works Department, City of South Lake Tahoe, CA. Wildscape Engineering Inc., South Lake Tahoe, CA. September 4. 
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Figure 10: Flood prone areas shown in blue. 

NOTE: The proposed tower is off the map to the southeast (source: Wildscape 20209). 

There is a low likelihood of monopine needles from the proposed faux tree tower leading to 
microplastic contamination of Lake Tahoe via surface water transport. The lack of an obvious, 
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observable transport pathway for monopine needles from the proposed site to nearby surface 
water channels corresponds with a low likelihood of needles reaching the lake. As a result, the 
mechanical and chemical degradation processes associated with beach and open water body 
environments, that in turn can lead to microplastic contamination, would not occur on 
monopine needles that fall from the proposed tower. The environment in the vicinity of the 
proposed tower, which is “static” (in contrast to dynamic aquatic environments) and covered by 
snow for a portion of the year, does not have high potential for facilitating these degradation 
processes. 

PLASTIC AND TRASH MANAGEMENT IN THE 
LAKE TAHOE REGION 

The recognized litter problem in the Tahoe area is the focus of management efforts. In addition, 
there is a statewide trash total maximum daily load (TMDL) program aimed at reducing 
pollution in the form of trash. In 2015, the State Water Resources Control Board adopted 
statewide trash provisions to address trash impacts to the state’s surface waters.  

In 2017, the Lahontan Water Board issued an order to implement the statewide trash provisions, 
which include design and implementation of full capture systems (responsibility of local 
municipal stormwater agencies, industrial and construction stormwater permittees, and the 
California Department of Transportation).10 For the Tahoe region, plans for trash management 
include street sweeping, capturing trash to prevent it from reaching streams and the lake, 
cleanup events, and banning single use plastic items. There is also a focus on reducing 
sedimentation to streams and the lake.  

Other programs in the Tahoe region to manage trash include: 

● Nevada Tahoe Conservation District

● City of South Lake Tahoe (street sweeping, particle capture, etc.)

● South Lake Tahoe Stormwater Management Program;
www.cityofslt.us/342/Stormwater-Program

● Collaboration with Nevada Division of Environmental Protection (NDEP);
https://ndep.nv.gov/uploads/water-tahoe-docs/tahoe-improve-pamphlet.pdf

● The NDEP 2020-2024 Nonpoint Source State Management Plan:
https://ndep.nv.gov/uploads/water-nonpoint-docs/FINAL_2020-
2024_NV_NPS_State_Management_Plan_9.20.pdf.

10 https://www.waterboards.ca.gov/lahontan/board_info/agenda/2021/oct/item7.pdf 
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Tahoe area stormwater and trash management practices and programs are meant to limit 
plastics/trash/sediment inputs to the lake overall. This would further limit any transport of 
plastics from the tower area to the lake. 

OTHER PATHWAYS11 

Wind is an unlikely pathway for significant dispersal of plastics from monopine needles 
because it mainly entrains smaller pieces (such as fibers).  In a study of snow samples, there was 
a dominance of fibers over other types of plastic carried on the wind. The study states that only 
the lightest pieces are carried by wind, including synthetic fibers such as nylon, polyester and 
acrylic, which make up more than 60% of clothing materials today.12 

CONCLUSION 

In summary, due to the nature of the materials (which are designed to be durable), the lack of 
environmental conditions that would facilitate degradation, the lack of transport pathways, and 
measures in place to reduce inputs from the watershed to the lake, pollution of the lake from 
monopine needles at the cell phone tower proposed for 1360 Ski Run Boulevard is unlikely. 

11 The potential for groundwater impacts from leaching of plastics for the monopine needles is low; there is no 
evidence that groundwater in the South Lake Tahoe region is significantly impacted by plastic constituents, 
especially with so many sources of plastic in the environment. South Tahoe Public Utility District water quality 
reports (see Appendix D in https://stpud.us/asset/8955/) have shown very infrequent detections of indicator 
chemicals associated with plastics such as phthalates (when detected, concentrations are below water quality 
thresholds). No phthalates were been detected in the Tahoe Basin study unit in the most recent U.S. Geological 
Survey California Groundwater Ambient Monitoring and Assessment (GAMA) report 
(https://pubs.usgs.gov/sir/2011/5216/pdf/sir20115216.pdf).  

12 https://ucscsciencenotes.com/feature/lake-tahoes-pristine-legacy-threatened-by-microplastics/ 
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Ms. Bridgette DeShields has more than 35 years of experience and is a specialist in regulatory
strategy, site investigation, site remediation, sediment and water quality management, environmental
toxicology, and environmental permitting and planning.  She has managed programs ranging from large
site investigations to screening and quantitative ecological and human health risk assessments.  She
also designed and participated in dredging program management, field evaluations, bioaccumulation
studies, literature reviews, and specially designed study programs.  Her work has been focused on
sediment assessments and waterfront projects with natural resource components and complex
regulatory frameworks.  She also has extensive experience in navigating California regulatory and
permitting programs. Ms. DeShields also has expertise in prepared environmental documents under
the California Environmental Quality Act (CEQA) and National Environmental Policy Act (NEPA).

Ms. DeShields has provided litigation support and expert testimony in the areas of water quality,
regulatory compliance, human and ecological risk assessment, waste disposal under California and
federal regulations, and Superfund cost allocation. She has developed excellent working relationships
with regulatory agency staff, including federal agencies, state agencies in California and Oregon,
natural resource trustees and local agencies.

Ms. DeShields represents the interests of the Bay Area refineries on San Francisco Bay water and
sediment quality issues as a representative for the Western States Petroleum Association, serving as
chair of the Regional Monitoring Program (RMP) Technical Review Committee since January 2000. 
She has taught courses on risk assessment, sediment assessment and remediation, and TSCA
compliance.

Relevant Experience

 Provided expert
support on a 3-party litigation case involving an advocacy group and metals contamination in an
estuary.

 Testified in a case involving
trucking of soils from a construction site and disposal of those soils. Provided expert testimony on the
requirements for waste characterization in California and the definition of “clean soils” under
California and federal regulations and common practices.

 Provided an support for a mediation
process involving a dispute over payment for disposal of materials as hazardous waste. Required
knowledge of California and federal waste regulations.

 Consulting expert for multiple cases involving PCB contamination.

LITIGATION SUPPORT

Litigation Support for Contaminated Sediments, San Francisco Bay, California

Litigation Support for Contract Dispute, East Bay Area, California

Litigation Support for Contract Dispute, San Diego, California

Litigation Support for PCBs

 Conducted a risk assessment for soils along the
Santa Rosa Creek corridor for the Sonoma County Environmental Health and Sonoma County Water
Agency. Evaluated risks for a residential property adjacent to the creek as well as within the creek
corridor itself. The primary issue was lead in soils from placement of fill material.

Developed a framework to determine when livestock should be included in a risk evaluation, and
estimated risks of petroleum hydrocarbon exposure to livestock. A conceptual site model was
developed to assess whether complete and significant exposure pathways exist at a given site. To
estimate potential risks, TRVs, and drinking water and soil, RBSLs for petroleum hydrocarbons,

HUMAN HEALTH RISK ASSESSMENT

Assessment of Lead in Soil, Santa Rosa, California

Development of Approach for Assessing Risks to Livestock for Petroleum Hydrocarbons, Nationwide
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including crude oil, benzene, toluene, ethylbenzene, and xylene, and PAHs were developed for a
variety of livestock receptors. The TRVs and RBSLs developed for this framework were comparable to
human health RBSLs and other published livestock guidelines. The approach can be adapted for
assessing other chemicals (i.e., metals, PCBs, pesticides).

Prepared work plans for the human health and ecological risk assessment, including a problem
formulation document. Conducted a baseline ecological risk assessment and baseline human health
risk assessment (BHHRA) using the data collected as part of the remedial investigation. Provided
strategic consulting related to the remedial investigation and risk drivers for remediation. Participated
in agency meetings with Illinois EPA regarding risk assessment tasks. Several unique and innovative
approaches were used, including use of area-weighting with Thiessen polygons to estimate exposure
point concentrations, which overall improved risk estimates; site-specific prey tissue data; site-
specific bioassays; and lead bioavailability testing, which also provided more site-specific estimates of
bioavailability and risks and overall lower risk estimates. The risk assessment assumed a presumptive
remedy area that also resulted in an overall more favorable impression of residual site risks. A site-
specific assessment of lead bioavailability was also conducted.

 Assessed risks and
assisted in the development of remedial action plans for a site that is part of a large transit-oriented
development. Site includes multiple parcels that were former industrial sites. Contaminants include
pentachlorophenol, volatile organic compounds (VOCs), metals, and dioxins/furans. Scope also
included development of a risk management plan, soil management plan, community protection plan
(including an air quality monitoring program for protection of offsite residents), and health and safety
plans and guidelines and well as assessment of risks due to VOCs in air during and post-construction.
Developed guidelines for utility workers that could be exposed to contaminated groundwater and soil
(as well as vapor in trenches) during installation and maintenance of infrastructure. Evaluated soils for
offsite disposal, including profiling of soils for landfill disposal and conducting an evaluation if RCRA
listed wastes.

Complete site assessment and risk assessment activities, primarily for VOCs, at a site consisting of
three parcels of land located in the southern portion of the City of Santa Rosa zoned for commercial
use. DTSC was the lead agency for the program.

Performed three risk assessments to assess potential perchlorate exposures. The first risk
assessment, submitted to DTSC, was conducted to provide support for the Resource Conservation
and Recovery Act post-closure permit application process for a former onsite station and three
surface impoundments. Human health-based screening levels (HBSLs) for perchlorate in soil were
developed based on a range of regulatory recommended provisional toxicity criteria for various
exposure scenarios. The second risk assessment was submitted to the California RWQCB and
consisted of both human health and ecological risk evaluations of potential exposures to perchlorate
in soil and groundwater at three onsite areas. HBSLs for perchlorate in soil were developed based on
direct contact exposures; protection of groundwater; and provisional toxicity criteria recommended by
both Cal/EPA’s Office of Environmental Health Hazard Assessment and EPA. The third risk assessment
was conducted to support potential compliance issues associated with the State of California’s Safe
Drinking Water and Toxic Enforcement Act of 1986 (Proposition 65). Risk assessment methodologies
were used to characterize and assess potential releases of perchlorate from onsite operations in
order to evaluate notification responsibilities specified under Proposition 65 regulations. RBSLs were
developed for ecological and human health receptors to support a site-wide RAP. Supported real-time
decision-making during remediation and conducted a post-remedial risk assessment for this 5,000-
acre site. The sitewide risk assessment assessed excavation and regraded areas and included land
use restrictions where necessary to specify acceptable future uses. Assessed both human and
ecological receptors, soil, groundwater, and surface water.

 Conducted risk-based screening assessments
at several sites in Northern California on former sawmill sites. Sites include both Water Board and
DTSC lead and evaluation of future residential and commercial land uses. Contaminants include
petroleum products, metals, and dioxins/furans as well as some VOCs and semivolatile organic
compounds (SVOCs). Also assessed waste management options for soil.

 Conducted a risk
assessment for former tannery based on specific site development plans. Evaluated potential

Human Health and Ecological Risk Assessment at a Former Petroleum Refinery, Lawrenceville, Illinois

Human Health Risk Evaluation, Redevelopment Project, Newark, California

Risk Assessment of Expedited Remedial Action Program, Golden Technology Site, Santa Rosa, California

Risk Assessments for Perchlorate at Space and Missile Propulsion System Test Facility, California

Risk Evaluations for Forest Products Sites, California

Risk-Based Assessment at a Former Tannery Site, Santa Cruz, California

Bridgette R. DeShields 2
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exposures to chemicals in soil and groundwater for future residents and office and construction
workers. Chemicals of concern included chromium(VI) and arsenic as well as VOCs and TPH. The risk
assessment was used to inform the redevelopment plan. Provided target cleanup levels for soil and
participated in public outreach programs, including presentations at city planning and city council
meetings. Lead agency was the California DTSC. Site has now been built out as a mixed use live-work
arts center.

 Conducted an in-depth assessment
of outdated remedial action objectives for a specific contaminated site in California. Reevaluated the
toxicology and quantitative risk assessment for a specific unregulated contaminant of concern at the
site. Calculated new screening levels based on updated risk assessment methodologies to ensure that
remediation actions remain protective of public health.

Toxicology Evaluation of Remedial Action Objectives, California

Supported the PRP group in coordinating with the EPA Region 9 effort to develop an EE/CA for this
site. Assisted EPA’s consultant by developing work plans and reports to support the EE/CA and
assisting in the development of cleanup goals and permitting strategies. Also involved with risk
evaluations, source investigations, and historical data evaluations, as well as the development of
remedial alternatives. Studies conducted include geotechnical assessments, evaluations of the
biologically active zone, and natural attenuation. Currently engaged in pre-design studies for the
remedy.

 As part of the design
team, working on a project involving development of a new ferry terminal. Because of the presence of
contaminated sediments, additional dredging and a sediment cap will be required. The team designed
the sediment cap and developed specifications. Provided input on remedial strategy and permitting
considerations and mitigation planning. Integral also led the field oversight for capping of
contaminated sediments.

Since 2014, Integral has been providing a range of technical services to a private party in association
with the planned Superfund cleanup of PCB-impacted sediments in Pearl Harbor. Activities have
included review and comment on RI/FS documents prepared by others for the U.S. Navy, sediment
transport modeling to ensure remedy efficacy, and site-specific ecological risk assessment to support
selection of alternative remedial action levels. The risk assessment included co-located sediment and
invertebrate biota sampling to support site-specific risk calculations. The net result of these activities
is a better, less costly proposed remedy and expected additional improvements to the final remedy
during remedial design. Current work includes remedial design, permitting, and TSCA compliance.
Other activities include developing a permitting plan for source removals in upland areas, outfalls and
other conveyances.

 Led a team for a
sediment investigation and remedial action planning program to address offshore sediments and
upland soils contaminated with metals and PCBs in downtown Eureka. PCB contamination was
managed with oversight from the RWQCB (no involvement necessary from EPA’s TSCA group).
Developed risk-based cleanup goals, an RAP, and an implementation plan, as well as mitigation plans
for avian species and eelgrass. Successfully negotiated approval of the RAP with the North Coast
RWQCB. Ultimately, the site will be redeveloped as open space and waterfront commercial
development.

REMEDIAL DESIGN

Engineering Evaluation and Cost Analysis (EE/CA) and Remedial Design for Yosemite Slough, San
Francisco, California

Sediment Capping Design for a New Ferry Terminal, San Francisco, California

Sediment Remediation and Upland Source Tracing Activities, Electrical Generating Station, Hawaii

Waterfront Sediment and Upland Area Remedial Action, Eureka, California

Led the investigation, risk assessment, and feasibility study for a 10-acre parcel containing two
freshwater lagoons adjacent to San Francisco Bay. Constituents of concern include metals,
thiocarbamate, organochlorine pesticides (OCPs), and PCBs. Assessment included a treatability study
to evaluate the effectiveness of carbon amendment to reduce leachability and bioavailability of
constituents. Lead agency was DTSC with involvement from EPA on TSCA compliance. Also conducted
human and ecological risk assessments and developed a feasibility study that included a combination
of excavation, treatment, and capping/cover. Several natural resource trustee agencies were also
involved in the project due to the proximity to sensitive habitats that support special-status species,
including California clapper rail. Led the regulatory and permitting strategy efforts for the project as

FEASIBILITY STUDIES

Environmental Investigation, Feasibility Study, Risk Assessment, and Related Services at a Former
Industrial Facility, San Francisco Bay Area, California

Bridgette R. DeShields 3
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well

 Did a comprehensive literature review and evaluation
of TMDLs for contaminants, bacteria and trash in the LA region as part of litigation support. Prepared
technical reports evaluating best management practices. Also reviewed fish consumption advisories,
TMDL target development, toxicity evaluations, and proposed management measures.

 Reviewed the draft
TMDL for mercury document prepared by the San Francisco Regional Water Board and provided
review comments relative to technical approach and evaluations as well as implementation issues.
Issues of concern identified included bioaccumulation into fish tissues and research required to
adequately characterize the levels and processes associated with methylmercury content in bay
sediments, surface water, and fish/shellfish tissues. Source characterization and control was also an
issue of concern.

 Has served on the
Regional Monitoring Program (RMP) Technical Review Committee (TRC) since January 2000 and has
been the committee chair for over 10 years. Provides technical review and oversight of the
monitoring and related research programs. Areas of focus include sediment, water and biota tissue
characterization; PCBs, mercury, nutrients, PAHs, pesticides, and selenium; stormwater runoff,
emerging contaminants (including PFAS and microplastics); fate and transport modeling as well as
identifying sources, pathways and loadings.

 Reviewed technical reports regarding shell mounds
offshore that remained after removal of drilling rigs. The public and the Coastal Commission want the
structures removed. Assessed chemical and biological data and provided recommendations.

WATER MANAGEMENT

Evaluation of TMDLs in the Los Angeles Area

Mercury Total Maximum Daily Load (TMDL) Review, San Francisco Bay, California

San Francisco Bay Regional Monitoring Program, San Francisco Bay, California

Shell Mounds Project, Ventura, California

 Evaluated site data (soil,
groundwater, soil vapor and indoor air) for a daycare center that was formerly a dry cleaner site.
Assessed the potential for adverse health effects to daycare workers and children through site-
specific risk assessment. Developed a communication plan and talking points and presented findings
at a meeting with parents and daycare workers. Assisted in the development of recommended
actions/next steps.

 Assessed risk and developed risk
communication plans for a large former dry cleaner site with a plume extending under homes and a
bed & breakfast. Developed a communication plan, fact sheet and talking points for residents and
other neighbors. Also assisting in the development of soil vapor and indoor air sampling plans.
Constituents of concern were TCE, PCE and vinyl chloride. Site is under the lead of the SF RWQCB.
Remedial action planning is ongoing.

 Assessed risk for a large former UST site
with residual NAPL and benzene. The groundwater plume extended under an apartment building with
a basement and adjacent commercial buildings. The property owner of the apartment was concerned
about residents; an indoor air sampling program was developed. Met with the regulatory agency to
discuss the next steps and additional data needs to support a risk assessment and site cleanup plan.
Additional characterization and remedial action planning is ongoing.

 Working on several sites in northern and southern California where
chlorinated VOCs are chemicals of concern (COCs). Services include site assessment, indoor and
outdoor air monitoring, risk evaluations, regulatory agency negotiations, and developing mitigation
plans. Projects range from operating facilities to commercial/industrial and residential redevelopment
projects. Sites include those under both the Regional Water Quality Control Board (RWQCB) and
California Department of Toxic Substances Control (DTSC) lead, as well as some sites under County
lead. Sites are in Oakland, South San Francisco, Sunnyvale, Mountain View, and Napa. Also working on
two sites in the Los Angeles/Orange County areas. Issues range from characterization of soil vapor
and indoor air, to determination of remedial needs and mitigation measures. Also assessed
Proposition 65 notification requirements for two sites and provided guidance on risk communication.
Several sites are contaminated due to releases from former dry cleaners with chlorinated VOCs.

VAPOR INTRUSION

Risk Communication and Risk Assessment, San Francisco, California

Soil Vapor and Indoor Air Evaluation, Napa, California

Soil Vapor and Indoor Air Evaluation, Oakland, California

Vapor Intrusion Evaluations

 Served

SITE INVESTIGATION

Comprehensive Investigation and Remedial Planning and Implementation, Antioch, California

Bridgette R. DeShields 4
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as project manager for a comprehensive investigation and remediation project at a closed paper mill.
Developed work plans and technical reports in support of investigation activities under the AB2061
program. In addition, risk-based screening levels (RBSLs) were developed and presented in a report
as were background levels. The background level report developed upper-bound background
concentrations for metals using DTSC guidance but also presented an approach and rationale for
determining whether dioxins/furans detected onsite were due to ubiquitous anthropogenic sources or
site-related sources. Site investigations were conducted at eight properties. Chemicals evaluated
included metals, dioxins/furans, volatile organic compounds (VOCs), semivolatile organic compounds
(SVOCs), PAHs, OCPs, and herbicides. Risk evaluations were conducted for each of the subject
properties based on an unrestricted land use scenario to support sale/transfer of the properties.
Completed an RI/FS work plan to assess soil and groundwater and an underground utility
investigation. Also, developed an RAP and a California Environmental Quality Act document and
completed activities pursuant to DTSC’s Public Participation Guidance Manual, including developing a
mailing list and an initial fact sheet and community survey; interviewing community members and
local officials; developing a public participation plan (which included a community profile); and
conducting a public meeting and responsiveness summary.

Managed a multiyear, multisite investigation and remediation project at a former sawmill site in
northern California slated for mixed use redevelopment. Primary constituents of concern were PCBs,
VOCs, dioxins/furans and petroleum hydrocarbons. The assessment included both the 415-acre mill
site as well as a ranch area offsite. Tasks included site investigations at five operable units (including
sediments within a complex of ponds) and offshore sediments, risk assessment (human and
ecological), background evaluations, dioxin characterization, pond and offshore sediment sampling,
remedial planning, construction, demolition, and oversight, and negotiations with multiple regulatory
agencies. The site is a high profile project managed by DTSC, but with input from RWQCB, CDFW,
USFWS, NOAA, city and county agencies, and CCC. The project included multiple regulatory and
permitting requirements specific to the coastal zone of California that require integration of
archaeologists, Native American monitors, biologists, botanists, marine mammal specialists, and
geotechnical and other engineering disciplines. Completed multiple investigation and monitoring
reports, a remedial investigation, two remedial action plans (RAPs), and a risk assessment.
Implemented 3 years of remedial actions for soil and groundwater including bioremediation of the
petroleum-impacted soils. Also conducted a complex quantitative analysis to develop background
levels for dioxins as well as a method for source identification. Conducted site-specific
bioaccumulation assessments for metals and dioxins/furans in upland soils and pond sediments.
Successes include a no further action for large areas of the site and the offshore sediments,
implementation of various remedial measures, and a strategy to address pond sediments and the
jurisdictional dam. Also achieved site certification for the offsite ranch and coastal portion. The coastal
portion was sold/transferred to the city to create a coastal trail.

 Conducted
several rounds of investigation, both upland and offshore, for a 4 acre site in Alameda that had been
used as a machine shop for over 50 years. Contaminants included metals, PCBs, TPH and VOCs.
Developed a risk-based screening framework for evaluating potential site redevelopment and in
support of due diligence efforts.

Led a team in conducting site investigation and developing plans and implementing remedial activities
at a former resin manufacturing facility. Chemicals of concern included phenolics, toluene,
ethylbenzene and xylenes. Developed site-specific cleanup goals protective of groundwater, soil
vapor, and human exposure. Developed a demolition and facility closure plan and implemented a
sampling program. Developed a remedial action planand managed the excavation activities.
Negotiated entrance into DTSC’s voluntary cleanup program and achieved closure from both DTSC and
Sacramento County with no land use restrictions by demonstrating acceptable post-remedial
conditions.

Environmental Investigation, Remediation, Risk Assessment, and Related Services at a Former Sawmill
in Northern California, Fort Bragg, California

Site Assessment and Screening Evaluation, Former Machine Shops, Alameda, California

Site Assessment, Remediation, and Facility Closure at a Former Chemical Plant, Elk Grove Area, California

 Compiled data on the nature and extent of PAH and
petroleum contaminants in sediment and surface water resulting from the spill. Staff conducted a
toxicological and spatial analysis to determine the degree and spatial extent of the impacts. In
addition, used PAH profiling (i.e., expanded PAH analysis) to evaluate the source of PAHs detected at

SEDIMENT INVESTIGATION

Baypoint Oil Spill, Pittsburg, California
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various locations to distinguish impacts from the spill material from ambient conditions and other
potential sources. Identified two distinct source materials.

 Developed both a work plan and a
sampling and analysis/quality assurance plan for the collection of Horseshoe Bay sediment data as
part of an extended site inspection in support of the base realignment, closure of the U.S. Army East
Fort Baker Facility, and transfer of the property to the National Park Service. Managed sampling efforts
and conducted aquatic bioassays and chemical analyses of sediments. The study was designed to
determine if historical East Fort Baker operational practices had caused any adverse impact to the
adjacent Horseshoe Bay sediments of sufficient magnitude to warrant dredging. Assessed the data to
describe the presence and extent of sediment contamination and associated risks to aquatic biota and
wildlife, and presented an extended site investigation report. Risks were shown to be minimal and no
action was concluded based on the risk evaluation.

 Managed the maintenance
dredging program for Moss Landing Harbor, the largest fishing port between San Francisco and Los
Angeles, for more than 4 years, including the successful preparation and implementation of SAPs,
dredging plans, testing reports, and post-dredge reports. The main COC in sediments was DDT.
Worked with USACE, CCC, and RWQCB in establishing a multiyear permit. Also responsible for
designing, constructing, and operating an upland disposal site and restoring the site into a visitor-
serving recreational area, including restoration of native coastal dune habitats, and working with
USFWS pursuant to designation of the area as critical habitat. . Developed a CEQA document for the
North Harbor expansion project which involved addressing coastal erosion issues and protection of
eelgrass beds. Gave presentations at public meetings, interfaced with the press, and worked with a
local congressman, as well as EPA’s congressional liaison. An assessment was conducted to support a
dredged material management plan for navigational dredging of Moss Landing Harbor. Developed a
work plan, summarized background information, and conducted a screening-level modeling analysis to
estimate concentrations of pesticides in offshore sediments following a hypothetical set of dredging
events. The results of the model were used to estimate ecological effects of dredged material
placement over time. Analysis included a review and compilation of available information and
literature for the site, evaluation of transport dynamics in the highly complex canyon environment,
screening-level modeling of the mixing conditions at the disposal location (DCORMIX), transport and
deposition of the suspended material plume (SSFATE), and recovery analysis (RECOVERY). The
preliminary risk assessment and the supporting screening-level modeling analysis were summarized
in a draft report and submitted for independent peer review. Peer review findings recommended
additional data collection and modeling work to further support the conclusions of the screening-level
study. Revisions to the report were in response to requests by the peer review panel. The conclusions
of the report support the continued dredging and aquatic disposal of the dredged material, with no
unacceptable risks.

 Managed the port’s dredging
program for 3 years, including designing and implementing sampling and analysis plans (SAPs),
applying for and negotiating permits, designing and managing upland disposal of sediment, managing
and inspecting dredging contractors, and conducting water-quality and circulation studies.
Represented the port at meetings of local stakeholder working groups, including the long-term
management strategy for San Francisco Bay meetings and the sediment quality guidelines working
group. Negotiated dredged material suitability and permit conditions with the Division Material
Management Office (DMMO), consisting of USACE, EPA, the Bay Conservation and Development
Commission, RWQCB, CDFW, and the National Marine Fisheries Service. Prepared budgets, evaluated
alternatives for dredged material disposal, and managed a project to design an upland rehandling
facility for PAH-contaminated sediments.

 Represented a client on the
Portland Harbor Light Products Study Group. This group is investigating the distribution and potential
effects on PAHs and other petroleum-related compounds in sediments within Portland Harbor as part
of the Portland Harbor Superfund site investigations. Conducted a spatial analysis of the extent of PAH
contamination within Portland Harbor to evaluate whether elevated levels of PAHs could be
associated with light petroleum products terminals.

 Assisted with
environmental review and permitting. Key environmental issues included potential contamination of
bay sediments; associated water-quality impacts; impacts to seasonal wetland habitat; temporary
alteration or closure of public facilities; potential entrainment of steelhead trout during hydraulic
dredging; and potential impacts to fish and marine mammals from noise, vibrations, and turbidity

Extended Site Sediment Investigation, Sausalito, California

Maintenance Dredging Program, Moss Landing Harbor District, California

Maintenance Dredging Project, Port of San Francisco, California

Portland Harbor Superfund Site Investigations, Portland, Oregon

San Mateo-Hayward Bridge Seismic Retrofit Project, San Mateo, California
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during construction. Conducted studies to assess the level of contamination of bay sediments to be
dredged as part of the construction. Consulted with member agencies of the DMMO, investigated on-
land and aquatic disposal options, and developed detailed cost estimates for these options. In
addition, reviewed environmental databases, California Department of Transportation (Caltrans)
maintenance records, and effluent data from outfalls in the vicinity of the bridge to investigate the
potential for sediment contamination. Prepared a SAP for sampling and testing sediments in
accordance with DMMO requirements (Tier II), which was approved by the DMMO and Caltrans. The
results of the sediment testing were incorporated into agency permit application packages. Assisted in
preparing the public notice to support an individual permit application from USACE under Section 404
of the federal Clean Water Act.

 Supported sediment
assessment, risk assessment and remedial design effort for a former industrial property on the
Willamette River. Assisted in developing a work plan for conducting a field investigation that includes
sediment sampling, bioassay testing, coring, and passive sampling. The site was a former pesticide
and chlor-alkali manufacturer, and COCs included DDT, monochlorobenzene, dioxins/furans, sodium
perchlorate, and hexavalent chromium. Also evaluated the cleanup goals for PCBs.

 Evaluated sediment chemistry and toxicity in marine
sediments at a site where the main COCs included PCBs and metals. Assessed the data relative to
California’s Sediment Quality Objectives (SQO) program and negotiated an approach with the RWQCB.
Also participated in the SQO stakeholder advisory committee.

 Led an effort to characterize
sediments in drainage channels leading from a former smelter site to a river in Kansas. Chemicals of
concern included arsenic, cadmium, lead, and zinc. The field program included bulk sediment and
porewater, including measures of acid volatile sulfide and simultaneously extracted metals and other
parameters that were used in a weigh-of-evidence approach to assess risks to human and aquatic
receptors. Successfully applied the approach to limit the findings of impacts to areas just downstream
from the former facility.

 Conducted a sediment sampling and analysis
program to evaluate potential risks to aquatic receptors offshore of a petroleum coke loading terminal.
Sediment cores were collected, examined for the presence of coke, segmented, and analyzed for
metals and PAHs. Used the results to evaluate whether aquatic communities exposed to offshore
sediments were at risk from the presence of coke, and whether any remedial activities were needed.
Conducted solid-phase bioassays on the samples with elevated coke content. Showed that the
sediment, although containing high levels of coke, were not toxic to aquatic life and that chemical
contaminant levels were at or below screening level. No remedial activities were deemed necessary.

Sediment Assessment and Remediation Evaluation, Portland, Oregon

Sediment Assessment, San Diego, California

Sediment Investigation and Bioavailability Assessment, Kansas

Sediment Investigation, Pittsburg, California

 Worked with DTSC’s
CEQA group to develop a categorical exemption (CatEx) for a remedial measure at the facility involving
phenolics and solvents in subsurface soil. In order to move forward with the CatEx, cultural resources
and biological resources at the site needed to be investigated. Also developed fact sheets and a
community mailing list.

 Completed a
CEQA document (mitigated negative declaration) for a remedial action program to address offshore
sediments and upland soils contaminated with metals and PCBs in downtown Eureka. Project included
upland excavation and dredging. Worked with various permitting agencies including the City of Eureka
(lead CEQA agency), North Coast Regional Water Quality Board (lead remediation agency), USACE,
CCC, the local Harbor District, CDFW, USFWS, and NOAA to issue project permits. Obtained a
Nationwide 38 permit and water quality certification as well as a coastal development permit. Project
included restoration of shoreline habitat and addressing impacts to benthic communities. Ultimately,
the site will be redeveloped as open space and waterfront commercial development.

Developed CEQA documents (categorical exemptions and mitigated negative declarations) for three
separate interim remediation projects, developed fact sheets and a project website, attended and
presented at public meetings, and led negotiations with multiple regulatory agencies. The site was a
high profile project managed by DTSC and included multiple regulatory and permitting requirements
specific to the coastal zone of California that required integration of archaeologists (due to sensitive
subsurface cultural resources on the site), Native American monitors, biologists, botanists, marine

PERMITTING

Categorical Exemption for a Former Resins Plant, Elk Grove Area, California

CEQA and Coastal Permitting for Remediation at a Waterfront Site, Eureka, California

CEQA and Coastal Zone Permitting for Remediation at a Former Sawmill, Fort Bragg, California
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mammal specialists, and geotechnical and other engineering disciplines. The CEQA documents
supported two remedial action plans (RAPs). Also worked with City land use planners to incorporate
the final remediation projects into a Specific Plan and EIR for the site reuse. The coastal portion was
sold/transferred to the city to create a coastal trail. The three interim remedial measures were
completed successfully.

 Lead consultant for CEQA
and permitting for a project involving multiple pier areas along the San Francisco Waterfront. The
project will include dredging and capping of PAH-contaminated sediment with the RWQCB as the lead
agency for CEQA. Permitting agencies include the USACE, Water Board and BCDC with consultations
on essential fish habitat and endangered species with the CDFW, NOAA/NMFS and USFWS.

 Developed
a California Environmental Quality Act (CEQA) document (mitigated negative declaration) for a former
wastewater plant with PCB contamination. The lead cleanup agency is EPA Region 9 (for TSCA) but the
Ross Valley Sanitary District was the lead for CEQA. The assessment included an evaluation of air
quality impacts using CalEEMod and greenhouse gas impacts as well as tribal consultations under
AB52. Also updated the site’s wetland delineation and worked with the USACE to evaluate seasonal
wetland impacts and related requirements. Follow-on work included obtaining grading and other
permits for implementation of the remediation with the City of Larkspur and Marin County. Also closed
out an existing construction stormwater permit.

 Lead on all
permitting and CEQA work for RVSD. Includes obtaining permit from the USACE, CDFW (e.g.,
streambed alteration permits), and others for sewer rehabilitation, sewer replacements, sewer
extensions and other related projects. Also conducts CEQA compliance reviews and CEQA documents,
as needed. These have included Notice of Exemptions and Initial Study/Mitigated Negative
Declarations.

 Developed a CEQA
document (mitigated negative declaration) for DTSC for an interim remedial measure at a former pond,
including assessment of two federally endangered plant species and cultural resources. Also
completed activities pursuant to DTSC’s Public Participation Guidance Manual, including developing a
mailing list and an initial fact sheet and community survey; interviewing community members and
local officials; developing a public participation plan (which included a community profile); and
conducting a public meeting and responsiveness summary.

Work has included remedial strategy, determining the adequacy of CEQA documents and the need for
a CEQA addendum, and permitting for a remediation project on the San Francisco Waterfront that also
involves marina renovation. Developed a Categorical Exemption and obtained permits from the San
Francisco Bay Conservation and Development Commission, USACE, and the RWQCB for an interim
remedial measure. Working on permitting and pre-CEQA studies for the next phase.

Developed “acceptability” criteria for placing contaminated sediments along levees at Winter Island.
The Winter Island Reclamation District needed 500,000 yd3 of sediments to rehabilitate levees and,
particularly, needs silty material to “cap” the levees and prevent erosion. Worked with the San
Francisco RWQCB to develop levels of contaminants acceptable for material placed on levees, and
also developed management and engineering practices to prevent erosion and migration of placed
material to a nearby wetland. Contaminants evaluated included metals, PAHs, PCBs, and DDT.

CEQA and Permitting for PAH Remediation Site, San Francisco, California

CEQA and Permitting for Remediation at a Former Wastewater Plant, Larkspur, California

CEQA and Permitting, Sewer Rehabilitation Projects, Ross Valley Sanitary District

CEQA and Public Participation for Two Former Mills, Antioch, California

Remedial Strategy, CEQA and Permitting for a Harbor Renovation and Remediation Project, San
Francisco, California

Risk Evaluation for Placement of Dredged Sediments at Winter Island, Winter Island Reclamation
District, Sacramento Delta, California

 Provided technical
review of Tier 1 and Tier 2 screening levels for ecological receptors in the marine ecological
protection zone of the San Francisco Airport developed by RWQCB. Reviewed and commented on the
3-dimensional migration models and bioassay tests used to develop TPH cleanup levels. Reevaluated
the likelihood of petroleum hydrocarbons (TPH-diesel and benzene) in groundwater and soil detected
near terminals at San Francisco Airport to migrate to San Francisco Bay. Estimated effects of TPH and
benzene on aquatic receptors in the bay using site-specific information. Revised cleanup developed
based on the results of this evaluation.

 Conducted a
screening ecological assessment to evaluate the effects of metals and organic compounds in

ECOLOGICAL RISK ASSESSMENT

Ecological Assessment of Petroleum Hydrocarbons, San Francisco, California

Ecological Assessment of Stormwater Runoff to a Freshwater Marsh, Fairfield, California
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stormwater runoff and seepage from a natural spring on aquatic and terrestrial receptors at a
freshwater marsh. Conducted a biological inventory to select indicator species for the assessment.
Developed screening criteria based on applicable state and federal freshwater sediment and surface-
water criteria. Identified areas of concern and recommended additional site characterization.

 Conducted a
terrestrial ecological risk assessment for the upland portions of the mine site. Mercury is the main
contaminant of concern, although other metals with elevated levels were evaluated as well. Evaluation
included assessing spatial scale of risks in relation to native plant populations and balancing
restoration goals with cleanup efforts. Developed risk-based action levels for seven receptors and
incorporating information about speciation/bioavailability of metals onsite. An assessment of cultural
issues (ceremonial uses of plants and ingestion of game animals) important to the adjacent tribe was
included. Tribe members participated in the scoping process, and the ultimate remedy was negotiated
with EPA and the tribe representatives.

 Technical lead for an
ecological risk assessment for several dry wash areas in the Mohave Desert near an operating facility.
Main chemical of interest is chromium (total and hexavalent) as well as a number of other metals.
Developed a conceptual site model and risk assessment work plan and contributed to site
characterization work. Completed a groundwater risk assessment.

 Conducted a basewide study to
develop cleanup levels for aquatic and terrestrial receptors for the feasibility study to support future
uses and redevelopment of the Presidio. Developed cleanup levels for metals, pesticides, PCBs,
VOCs, and SVOCs as well TPH constituents. Negotiated the approach with the regulatory agencies and
presented the cleanup levels at public meetings (restoration advisory board and other community
work groups). Provided technical review and oversight of other contractors’ assessments, including
other ecological risk evaluations and several studies to develop action levels for TPH. Conducted an
evaluation to develop site-specific cleanup levels for TPH diesel and fuel oil in the freshwater riparian
zone. Crissy Field Area: Conducted an HHRA for recreational receptors theoretically exposed to soil
excavated from one area onsite to create a wetland, and disposed of at areas on site slated for future
recreational use. Chemicals of concern included metals and PAHs. Used information from the risk
assessment to finalize construction plans for the wetland. Lobos Creek Area: Conducted a data review
and remedial investigation that recommended no further action for the creek and watershed.

 Performed quantitative human health
and ecological risk assessment at 41 sites. Human receptors included residential,
commercial/industrial, and recreational users. Ecological receptors included aquatic life, mammals,
birds, reptiles, insects, and plants. Developed toxicity reference values (TRVs) and site-specific
exposure assessments. Evaluated the results of bioassays on aquatic organisms and plants. Assessed
possible impacts to special status species, characterized sites, conducted fate and transport analyses,
and modeled exposure and effects. Site-specific studies included butterfly and lizard population
surveys; collection and analysis of site-specific plant, reptile, and mammal tissues; a plant health and
condition study; a leaf litter study; and an enhanced preliminary assessment for the offshore marine
environment. Primary contaminants of concern were lead and other heavy metals associated with
small arms, dioxins in burn-pit areas, petroleum hydrocarbons from motor pools (a site-specific total
petroleum hydrocarbon [TPH] cleanup level was developed), and explosive compounds. Pesticides
and PCBs were also found at some of the sites. Worked with the regulatory agencies (mainly EPA and
DTSC, but with selected and focused involvement of USFWS, CDFW, and NOAA for specific aspects) in
a cooperative manner, such that the agencies have been very supportive of innovative techniques for
site characterization and risk assessment. Made presentations at public and technical group meetings
and have presented data jointly with agency at scientific meetings. Worked with U.S. Army Center for
Health Promotion and Preventative Medicine (USACHPPM) to develop methods to evaluate the
bioavailability of lead and site-specific conditions at small arms firing ranges. The record of decision
has been signed for all sites at Fort Ord. Additional work was undertaken at the unexploded ordnance
range site, where the risk evaluation was conducted. Site-specific field studies on lead uptake into
plants, insects, lizards, and small mammals have been conducted as well as site-specific
bioavailability jointly with USACHPPM. The risk assessment included using this site-specific data and
an approach aimed at balancing site cleanup, risk reduction, and preservation of rare and declining
habitats is being used. This analysis was used to develop site-wide cleanup levels and a site-wide
cleanup approach for this 8,000-acre area.

 Conducted an ecological risk assessment to evaluate potential effects
on aquatic and wildlife receptors potentially exposed to petroleum products in freshwater marsh

Ecological Risk Assessment for Sulphur Bank Mercury Mine, Clear Lake Oaks, California

Ecological Risk Assessment in a Desert Environment, Topock, California

Ecological Risk Assessment, Presidio of San Francisco, California

Fort Ord Ecological Risk Assessments, Monterey, California

Milepost 68 Oil Spill, Utah
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Emerging challenges, risks, and opportunities. Environmental Claims Journal 28(2):122–139.

Pattanayek, M., and B.R. DeShields. 2003. Characterizing risks to livestock from petroleum
hydrocarbons. Proceedings from the Integrated Petroleum Environmental Consortium (IPEC)
Conference. November.

DiMundo, G.M., and B.R. DeShields. 2002. Development of area-weighted EPCs for lead at small arms
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upland disposal. https://www.coastal.ca.gov/sediment/reusepaper.pdf
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Publications

sediments due to a pipeline break. A cleanup level of 20,000 parts per billion for total PAH was
negotiated with EPA, USFWS, and the State of Utah.

Managed a program to evaluate potential risks to ecological receptors from contaminants in offshore
marine sediments and a small freshwater marsh habitat as well as upland areas. Developed an
ecological risk assessment work plan and sediment SAP, including a tiered chemical and biological
testing program designed to focus the investigation on the areas and chemicals of most concern, thus
reducing costs. Conducted bioassay and bioaccumulation tests at 12 stormwater outfalls to evaluate
potential impacts to aquatic receptors, amphibians, birds, mammals, and plants potentially exposed to
chemicals. Risks from ubiquitous anthropogenic contamination were factored out. Successfully
negotiated approval of these plans, as well as the risk assessment results, with EPA, DTSC, RWQCB,
and resources agencies including CDFW, USFWS, and NOAA. This work supported current
redevelopment efforts by the City and Port of Oakland. Currently supporting East Bay Regional Parks,
who will receive a portion of Parcel 1 at the Former Oakland Army Base, in working with the Army, the
RWQCB, and DTSC to develop a mutually agreeable remedy for offshore sediments. The main
contaminant is PCBs. Developed a technical framework, providing technical assistance, and facilitating
discussions between parties to complete a record of decision.

 Developed work plans, developed biological and
endangered species reports, and negotiated an ecological risk assessment approach for the Casmalia
Site Remediation Project, a former hazardous waste landfill site in central California. Conducted a
multipathway, multispecies ecological risk assessment to address residual contamination from closed
ponds and pads and areas around multiple capped landfills that held metals, solvents, PCBs,
pesticides, sludges, and oily wastes. Species of concern at the site included red-legged frogs, western
spadefoot toad, southwestern pond turtle, and other threatened and endangered species in both
upland and aquatic areas. The ecological remedial assessment is designed to focus on areas that will
not undergo presumptive remedies (i.e., landfill caps), mainly the liquid impoundments and some
upland portions of the site used for disposal of waste. The approach focused on functional groups of
receptors representing important components of the food web and will be conducted on a site-wide
basis and in a phased manner. Participated in subcommittee meetings with the regulatory agencies
and with the technical committee. Assisted the PRP group with issues related to natural resource
damages and habitat restoration/mitigation. Produced a biological species and habitat survey report
and an assessment of risks to burrowing mammals through inhalation of burrow air as part of the
interim progress report for the RI/FS. Site-specific background levels, selection of chemicals of
potential concern, and the ecological risk assessment have been completed and approved. A site-
specific study of bioaccumulation and bioavailability was conducted. Following approval of the
remedial investigation, developed cleanup goals and provided input to the Feasibility Study and
selection of remedial alternatives.

Sediment Investigations and Ecological Risk Assessment, Oakland Army Base, Oakland, California

Site Remediation Project, Casmalia, California
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DeShields, B., B. Kellems, and K. Purcell. 2019. Investigation and design considerations for active
harbors with contaminated sediments. Platform presentation at Tenth International Conference on the
Remediation and Management of Contaminated Sediments, New Orleans, LA. February 11–14.

DeShields, B., P. Trowbridge, and J. Davis. 2018. The value of regional monitoring data for remedial
investigation, design, and performance. Poster presented at Sediment Management Work Group,
Spring Symposium, San Diego, CA. April.

Pattanayek, M., and B. DeShields. 2017. Value in refining risk assessments for remedial design.
Poster presentation. 38th Annual Meeting of the Society of Environmental Toxicology and Chemistry,
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DeShields, B., and F. Wolf. 2015. Let them eat fish: Addressing conservatism in environmental risk
assessment. Presented at the Eighth International Conference on Remediation of Contaminated
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Wolf, F., and B. DeShields. 2015. An assessment of the lower Willamette coupled sediment and food
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Presentations / Posters

Bridgette R. DeShields 11

AGENDA ITEM NO. VIII. B.



Milwaukee, WI.
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Presented at the Society of Environmental Toxicology and Chemistry 22nd Annual Conference,
Nashville, TN.

DeShields, B.R., D. Griffin, and J. Stilwell. 1999. Framework for a dredged material ecological risk
assessment at Moss Landing Harbor. Presented at the Society of Environmental Toxicology and
Chemistry 20th Annual Conference, Philadelphia, PA.

DeShields, B.R., D. Griffin, and J. Stilwell. 1999. Development of a DDT screening level for Moss
Landing Harbor. Presented at the Society of Environmental Toxicology and Chemistry 20th Annual
Conference, Philadelphia, PA.

DeShields, B.R., D. Griffin, and J. Stilwell. 1998. Dredging Moss Landing Harbor: Stuck in the Mud.
Presented at the Society of Environmental Toxicology and Chemistry 20th Annual Conference,
Charlotte, NC.

DeShields, B.R., S. Book, R. Wood, and D. Griffin. 1996. Comparison of methods used to assess
human health and ecological risks from petroleum releases. Presented at the Society of
Environmental Toxicology and Chemistry 17th Annual Meeting, Washington, DC.

DeShields, B.R., E.T. Hawkins, and W.R. Alsop. 1995. Site-specific water quality criteria—case studies
of available methodologies. Presented at the Society of Environmental Toxicology and Chemistry 2nd
Annual World Congress, Vancouver, BC.

DeShields, B.R., M.E. Stelljes, E.T. Hawkins, and W.R. Alsop. 1995. Ecological risk assessment: lessons
learned. Presented at the Society of Environmental Toxicology and Chemistry 2nd Annual World
Congress, Vancouver, BC.

DeShields, B.R., M.E. Stelljes, E.T. Hawkins, W.R. Alsop, and W. Collins. 1995. An evaluation of the
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contaminant impacts on plants serving as habitat for an endangered species. P resented at the Society
of Environmental Toxicology and Chemistry 2nd Annual World Congress, Vancouver, BC.

DeShields, B.R., M.E. Stelljes, W.R. Alsop, and E.T. Hawkins. 1995. Ecological risk assessment at Fort
Ord: uncertainties related to critical toxicity values. Presented at the Society of Environmental
Toxicology and Chemistry 5th Annual Meeting of NorCal, Santa Cruz, CA.

DeShields, B.R., J.J. Gravenmier, and S.R. Hansen. 1993. A step-wise treatability study on a refinery
effluent. Presented at the Society of Environmental Toxicology and Chemistry 3rd Annual Meeting of
NorCal, Oakland, CA.
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Education &
Credentials
M.S., Geosciences, Pennsylvania
State University, University
Park, Pennsylvania, 2007

B.A., Earth and Planetary
Sciences, Johns Hopkins
University, Baltimore, Maryland,
2005

Professional Geologist:
California (License No. 8845)

Certified Hydrogeologist:
California (License No. 990)

Continuing
Education
Hazardous Waste Operations
and Emergency Response 40-
Hour Certification (2007;
refreshers 2008 through 2017)

First Aid and CPR Certified
(2008)

QSP/QSD Training (2011)

Professional
Af liations
Groundwater Resources
Association of California

National Ground Water
Association

Sean L. Culkin, P.G., C.H.G.
Consultant
(415) 787-6304

san francisco, CA

sculkin@integral-corp.com

Mr. Sean Culkin is a consulting professional with more than 10 years of experience serving a diverse
range of clients. He is a California registered professional geologist and certified hydrogeologist who
leverages his skills in analytical and quantitative hydrogeology to support a wide range of projects for
private and public sector clients. His experience includes site characterization, water resources
management, project management, conceptual site model development, soil and groundwater
remediation, remedy optimization, and regulatory compliance. He has developed a solid track record
of successful project execution and has provided technical guidance and oversight for numerous
projects throughout the United States. Mr. Culkin has extensive experience with industry-standard
groundwater modeling software applications, and has used site-specific numerical and analytical
groundwater models to support both remediation system design and evaluation, geotechnical
operations, and basin-wide resource management planning for groundwater and surface water
supplies.

Relevant Experience

 Analyzed the impact of
numerous construction dewatering projects on groundwater flow and contaminant transport in the
vicinity of an urban redevelopment project.  Performed groundwater drawdown and capture analysis.
The revised hydrogeologic conceptual model supported expert testimony on site contamination
transport history.

 Led groundwater pumping well,
stream/aquifer interaction, and sampling investigations in response to state inquiries in Santa Cruz
County, resulting in successful resolution with the state for the agricultural landowner.

 Lead expert
hydrogeologist on a team of geotechnical and structural engineers supporting litigation related to a
high-profile residential development in San Francisco.  Constructed site-specific groundwater models
for analysis of local hydrogeology and construction dewatering.  Gave formal presentations of
technical findings to the mediation group.  Quickly developed a detailed conceptual site model of the
downtown San Francisco groundwater basin.  Worked with geotechnical engineer partners to develop
a 3‑dimensional time history of subsurface material property changes in the vicinity of the building.
 These efforts contributed to a favorable settlement for the property developer.

 Provided technical analysis of PFAS fate
and transport in the vicinity of various industrial facilities.  Reviewed hydrologic data and developed
analytical models to calculate riverine contaminant flux time histories.

 Produced expert report for litigation surrounding a specific
parcel of a large industrial Superfund site.  Worked with counsel to refine and redevelop a complex
fate and transport conceptual site model of interconnected surface water and groundwater pathways
at this multiparty site.  Case ongoing.

LITIGATION SUPPORT

Construction Dewatering Effects on Groundwater Flow, Seattle, Washington

Groundwater Investigation, Santa Cruz County, California

Groundwater Modeling Related to Residential Development, San Francisco, California

PFAS Litigation Support, Various Locations, Nationwide

Superfund Site, Portland, Oregon

 Performed ambient and dynamic down-hole
flow logging at wells on an organic farm that had been impacted with chlorinated solvents.  Calculated
groundwater and contaminant mass flux through screen intervals for other flow pathways. 
Characterized well construction and hydrostratigraphy through a video log of open rock boreholes. 
Oversaw pump reinstallation and well maintenance.  The resulting analysis provided the basis for
successful ongoing well operations to maintain groundwater availability from the wells.

REMEDIAL DESIGN

Agricultural Well Investigation, Northern California

Characterization and Groundwater Remediation of a Former Chemical Production Facility, Los Angeles,
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Led the monitoring/reporting program for remediation of a chlorinated solvent site and directed
subcontractors.  Used geospatial analysis to implement sampling frequency reduction for the
monitoring well network and reduce costs.  Characterized local hydrostratigraphy via well logs and an
in-well transducer network.  Assessed injection well operations for the West Coast Basin Barrier
Project to address concerns about potential interaction with contaminants in coastal aquifers.

Employed analytical element modeling to assist groundwater remediation system design.  These
models provided an efficient platform for design of injection/ extraction well configuration and
operations.  Acted as groundwater monitoring and reporting program leader and directed the industrial
client’s offsite data management contractors, which resulted in substantial cost savings for routine
analysis and reporting.

 Lead hydrogeologist for
characterization and remediation of former wood treating sites in a variety of geologic settings,
including riparian, coastal, and shallow karst environments.  Developed site characterization work
plans for feasibility studies and data gaps analysis.  Prepared technical documentation on the fate and
transport of dense nonaqueous-phase liquid and remediation feasibility.  Developed site-specific
groundwater models to assess fate and transport of PAHs and support remedy alternative design.
 Provide strategic and technical support of existing consultant teaming partners.

 Contributed
to ongoing updates to the basin conceptual site model via well log analysis/ correlation and evaluation
of depositional histories.  Acted as team leader for extensive hydrogeological field investigation,
including aquifer testing, slug testing, and down-hole electromagnetic flow logging.  These analyses,
along with review of available well logs, contributed to a successful update of the conceptual site
model and remedial strategy.  Delineated contaminant distribution of chlorinated solvents, metals, and
1,4-dioxane through geostatistical interpolation that filled significant data gaps and improved
understanding of plume delineation.

 Supported hydrogeologic
assessment of a site impacted by per- and polyfluoroalkyl substances (PFAS).  Performed aquifer test
analysis, groundwater model updates, and containment system optimization.

 Provided technical
oversight for the assessment and remediation of a sedimentary basin contaminated with perchlorate
resulting in impacts to private and municipal water users.  Characterized basin hydrostratigraphy and
contributed to conceptual model development via sonic core logging, aquifer pumping and injection
tests, monitoring of a basin-wide transducer network, pneumatic slug testing, and lateral/vertical
plume delineation from a network of nested monitoring wells and domestic pumping wells. 
Characterized basin groundwater flow, as well as groundwater–surface water interactions, via
chemical and isotope analysis.  Developed the conceptual design and performance estimates for an
innovative remediation well network via analytical solutions, flow and transport modeling, and model
optimization techniques.  Efforts significantly reduced client implementation costs.  Led the team that
designed and implemented an efficient groundwater monitoring network to meet stringent regulatory
requirements.  Developed a regional groundwater flow model to support of treatment system design
and remedial optimization.  Performed statistical analysis for evaluating an approved natural
attenuation remedy for a portion of the basin.  These efforts contributed to substantial reduction of
monitoring time and expenditure by the client and successful remediation of private water supply
wells.

 Used density-dependent groundwater flow and
transport modeling to assist project team’s reinterpretation of the conceptual site model for offsite
migration of VOCs for a revised corrective action approach.  Updated previous consultant’s model to
more accurately simulate coastal aquifer dynamics.  Used particle tracking and 1-dimensional
transport and attenuation models to support offsite plume characterization.

 Characterized site geology,
hydrogeology, and extent of solvent and metals contamination via direct-push sampling and logging. 
Oversaw an in situ bioremediation pilot study for enhanced reductive dechlorination that led to
successful full-scale injection operations and eventual site closure and redevelopment.

 Developed work at a
portfolio of military facilities through longstanding partnership with 8(a) contractor and U.S. Army

Characterization and Groundwater Remediation of a Former Chemical Production Facility, Los Angeles,
California

Characterization and Groundwater Remediation of a Former Chemical Production Facility, Los Angeles,
California

Former Wood Treating Facilities, Various Locations, United States

Groundwater Remediation Operations, Superfund Site, San Fernando Valley, California

Hydrogeologic Assessment at a PFAS Site, Confidential Location

Perchlorate Groundwater Remediation Project, San Francisco Bay Area, California

RCRA Corrective Action, Brunswick, Georgia

Remediation of a Brownfield Site, San Francisco Bay Area, California

Remediation of Current and Former Military Facilities, California and Nevada
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Corps of Engineers. Work included construction of a calibrated flow and transport model in a regional
coastal aquifer system. Used calibrated models as the basis for a groundwater model optimization
effort to maximize the effectiveness of the extraction/injection well network for active remediation of
chlorinated solvents.  These efforts successfully informed efficient installation and operation of
capture wells concurrent with a treatment system redesign.  Used flow models to perform ongoing
capture zone analysis to assess ongoing successful treatment system performance, as well as fate
and transport models to demonstrate long-term migration of contaminants.

Led groundwater monitoring program on dynamic, multi-consultant site with ongoing in situ
remediation of chlorinated solvents.  Responsible for RCRA regulatory compliance and was lead
author on report deliverables.  Oversaw aquifer testing and characterization, including short-term
pumping tests and slug tests.  These tests provided relatively low-cost, efficient characterization of
aquifer properties of contaminated areas with minimal waste generation that contributed to in situ
remediation design.

Soil and Groundwater Remediation of a Former Chemical Production and Storage Facility, San Francisco
Bay Area, California

 Provided project and task
management for a group of public clients utilizing a shared groundwater resource within Santa Cruz
County.  Coordinated with environmental impact report team of consultants and agencies for planned
supplemental water supply projects within the basin.  Authored documents pursuant to the California
Sustainable Groundwater Management Act that resulted in acceptance of basin boundary
modifications by the California Department of Water Resources, and promoted sustainable
groundwater management through basin consolidation.  Led construction of groundwater–surface
water models in conjunction with the U.S. Geological Survey and made presentations to the basin
Technical Advisory Committee.  This model will provide a robust platform to test a number of
groundwater management alternative strategies within the basin.  Developed and ran site-specific
flow and transport models to evaluate impact of seawater intrusion, resulting in updated management
objectives for the basin that improved on previous methods.

 Used groundwater models to simulate groundwater flow
and seawater intrusion dynamics in a coastal volcanic aquifer. These models were used to assess the
ecological risk of heated wastewater discharged to offshore through the aquifer. This work was
performed in support of discharge permitting for a proposed bioenergy facility.

 Developed an analytical tool to estimate average
water demand for public properties based on landscaping type and evapotranspiration data. 
Estimated values were generally corroborated by water use data from the city.  Results were used to
inform future water use strategies.

 Acted as project manager and lead
groundwater modeler to support the public utility client and associated private property developers,
including developments undergoing environmental impact studies.  Acted as a technical resource for
the client at public-facing meetings.  Performed groundwater model calibration and utilized the
updated model for long-term planning operations for client.  Successfully developed criteria for
estimating long-term maximum groundwater supply within the valley that refined and improved on
previous investigations.  Provided review and evaluation of local hydrogeology to assist developers
with property dewatering and construction operations.

WATER MANAGEMENT

Groundwater Resources Management, Santa Cruz County, California

Simulation of Groundwater Flow, Hawaii

Water Budget Study, City of Oakland, California

Water Resources Management, Olympic Valley, California

 Oversaw all phases of planning,
scoping, permitting (including NPDES), performance, and data collection associated with aquifer
characterization to aid in dewatering design and subsurface construction plans.  Analyzed pumping
and slug test data to evaluate projected inflow during construction dewatering.  Results of the
investigations led to substantial improvements over the dewatering contractor recommendations and
averted large future costs and engineering difficulties for the clients. Utilized analytical element and
traditional numerical flow models to evaluate the effects of dewatering systems on the local
hydrogeology.  Used models to perform forensic analysis to improve the clients’ understanding of
unsuccessful dewatering designs.

 Provided technical support for
aquifer tests associated with dewatering activities for subsurface transit alignments.  These projects
included the Westside Subway Extension, as well as water pipeline alignments.

GEOTECHNICAL

Construction Dewatering Projects, Los Angeles Basin, California

Transit and Utility Alignment Projects, Los Angeles Basin, California
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Culkin, S.  2013.  Use of genetic algorithm optimization for operational management of extraction
wells within a mature groundwater plume, Monterey Bay, California.  MODFLOW and More 2013.

Chamberlain, W.C., S. Culkin, and X. Xu.  2012.  Hydrogeologic characterization in the development of
underground structures—Los Angeles Basin, California.  Environmental and Engineering Geoscience
18(3):295–308.

Culkin, S.  2008.  Implications of rate-limited mass transfer for aquifer storage and recovery
efficiency.  Ground Water 46(4):591–601.

Culkin, S.  2019.  Evaluation saltwater–freshwater dynamics in coastal aquifer conceptual site model
development and groundwater management.  Platform presentation at AEHS 29th Annual
International Conference on Soil, Water, Energy, and Air, San Diego, CA.  March 18–21.

Culkin, S.  2017.  Using cross-sectional models to develop proxy measurable thresholds for seawater
intrusion.  SGMA Conference, Tools for Developing a GSP, Groundwater Resources Association of
California, Modesto, CA.

Culkin, S.  2016.  Using cross-sectional models to develop measurable objectives for saltwater
intrusion.  2016 Annual Meeting Program, Modeling Extremes: Drought to Flood and In-Betweens,
California Water and Environmental Modeling Forum, Folsom, CA.

Culkin, S.  2013.  Hydrogeological characterization in the development of underground structures—Los
Angeles Basin, California.  2013 Annual Meeting Program with Abstracts, Association of Environmental
& Engineering Geologists, Seattle, WA.

Culkin, S.  2007.  Understanding aquifer storage and recovery efficiency in a clastic-limestone aquifer,
Charleston, South Carolina.  Geological Society of America Abstracts with Programs, Vol. 39. No. 1.

Culkin, S., and A.M. Franzese.  2004.  Distinguishing between provenance changes and sorting effects
on the Rb-Sr systematics in glacial and Holocene South Atlantic sediments. AGU Fall Meeting
Abstracts.

Publications

Presentations / Posters
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JOHN D'AGOSTINI REPLY TO: 

May 30, 2018 

Verizon Wireless 

SHERIFF - CORONER - PUBLIC ADMINISTRATOR 

COUNTY OF EL DORADO 

STATE OF CALIFORNIA 

D HEADQUARTERS 
300 FAJR LANE 
PLACERVTLLE 

CA 95667 
530 621-5655 
FAX 626-8091 

'J JAlL DlYISION 
300 FORNI ROAD 

PLACERVILLE 
CA 95667 

530 621-6000 
FAX 626-9472 

Dear Director, 

D TAHOE PATROL 
1360 JOHNSON BLVD., SUITE 100 

SOUTH LAKE TAHOE 
CA 96150 

530 573-3000 
FAX 544--6809 

On behalf of the El Dorado County Sheriff's Office, I am writing in support of 
continued placement of cell sites throughout El Dorado County. Public Safety 
agencies now rely heavily on wireless communications in the county, and we 
have noticed that cell & data speeds in many areas of the county are below 
reliable standards, and in some areas, nearly non-existent. As cellular providers 
continue to expand and improve their coverage throughout El Dorado County, it 
enhances our officer safety through better communication with our patrol 
vehicles and allows citizens better access to public safety resources through their 
personal cell phones. Each new site allows us to provide better service to the 
public and increased officer safety. 

We appreciate Verizon's commitment to serve our residents and first responders. 
EL Dorado County has many rural areas, which need reliable cellular service. 
During past emergencies and natural disasters, Verizon has assisted with mobile 
sites and other technical resources. Reliable data communication aids with 
command and control functions. 

The need for a reliable, survivable high speed wireless infrastructure throughout El 
Dorado County is vital and I strongly support the placement of cell sites 
throughout the county. 

Thank you for your continuing efforts to expand your network. Please do not 
hesitate to contact me if you require addition support in the approval process. 

Respectfully, 

r/1 )).-1� 
( • JOHN D' AGOSTINI

Sheriff - Coroner
Public Administrator

"Serving EL Dorado County Since 1850" 

D TAHOEJAIL 
I 051 AL TAJ-JOE BLVD. 
SOUTH LAKE TAHOE 

CA 96150 
530-573-3031 
FAX 541-6721 
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North Tahoe and Meeks Bay Fire Protection Districts

   Michael S. Schwartz, Fire Chief 

June 5, 2018 

Tahoe Regional Planning Agency 

Attention: Paul Nielsen 

128 Market St. 

Stateline, NV 89410 

Re: Cellular Site Development 

Dear Mr. Nielsen: 

I am writing this letter to express our support for the continued placement of cell sites throughout the 

Lake Tahoe/Truckee Region.  Public safety agencies now rely heavily on wireless communications, and 

we have noticed that cell and data speeds in many areas of Placer County are far below reliable standards, 

and in some areas, nearly non-existent.  My own cellular service in the North Tahoe region has been 

inconsistent and at times non-functional. As the Fire Chief for the District, I am on call 24/7, so being 

accessible in emergencies has always been an issue. In addition, I am the California Office of Emergency 

Services Operational Area Coordinator for the Tahoe Basin and often times deal with natural disasters 

and report to the CAL OES Warning Center.  With the limited cellular service in the Lake Tahoe Basin, 

public safety suffers as a result.   

The District is currently a customer of Verizon Wireless. I have had the privilege to work side by side 

with Verizon teams and have seen first hand their commitment to serve the public and first responders 

during the wildland fires throughout the states of California and Nevada. Verizon Wireless consistently 

goes above and beyond to assist in any way they can. A recent example is the deployment of a cellular-

on-wheels unit to provide temporary cell service enhancement for the summer season, including the 

Fourth of July holiday period. The unit was placed at our Kings Beach station in 2017, and Verizon is 

planning on providing the same for 2018. This was made possible by Verizon without fiscal impacts to 

the District.  

As mentioned earlier, the public safety agencies in the Tahoe basin rely on cell phone and high speed data 

communications for many purposes. Some potential uses of voice and data include: command and control 

during large incidents as well as day-to-day emergency response, routing of emergency apparatus through 

electronic mapping, accessing critical pre-incident planning information, relaying of patient information 

to hospitals and communicating with allied agencies.  

222 Fairway Drive 

P.O. Box 5879 
Tahoe City, CA 96145 

530.583.6913 

Fax 530.583.6909 
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Tahoe Regional Planning Agency 

June 5, 2018 

Page 2 

The need for a reliable, survivable high-speed wireless infrastructure throughout the Lake Tahoe basin is 

vital, and I strongly support the placement of cell sites in and around the Tahoe/Truckee area.  

Thank you for your attention to this matter.  Please do not hesitate to contact me with any questions or 

concerns you may have.  

Respectfully, 

Michael Schwartz 

Fire Chief 

SM:km 
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DEVON BELL 
SHERIFF-CORONER-MARSHAL 

Verizon Wireless 

Dear Director, 

PLACER COUNTY 

SHERIFF 
CORONER-MARSHAL 

MAIN OFFICE 
2929 RICHARDSON DRIVE 
AUBURN. CA 95603 
PH: (530)889-7800 FAX: (530)889-7899 

SOUTH PLACER STATION 
6140 HORSESHOE BAR ROAD, SUITE D 
LOOf.llS, CA 95650 
PH: (916) 652-2400 FAX: (916) 652•242� 

NORTII LAKE TAHOE STATIOtl 
P.O. BOX 1710 
TAHOE CITY, CA 961<15 
PH: (530) 581-6300 FAX: (530) 581-6377 

WAYNE WOO 
UNDERSHERIFF 

On behalf of the Placer County Sheriff's Office, I am writing this letter to express our support for the continued 

placement of additional cell sites throughout the north shore region of Lake Tahoe. The Lake Tahoe area is a 

destination for recreational visitors from across the country and the world, and during the peak recreational 

seasons it is not uncommon to have 100,000 plus visitors on the North Shore alone. Basin wide, untold numbers 

of both day visitors and longer term vacationers visit throughout the year, and this can frequently have an 

impact on the ability of existing cell towers to accommodate the fluctuating number of users. 

Public safety agencies rely heavily on wireless communications for both traditional communications as well as 

wireless data systems that support our public safety mission. Our patrol vehicles, deputies and dispatch tools 

utilize wireless data to keep first responders up to date on calls for service, emergency incidents and locations 

where incidents are occurring. The importance of reliable cellular communications with respect to providing 

public safety cannot be understated. 

The combination of mountains, valleys, canyons and forests surrounding our region frequently interfere with 

reliable communications for our first responders. Additionally, the influx of recreational visitors using the same 

towers can, and has, impacted the reliability of our law enforcement systems. To address this issue during 

specific peak events, Verizon has on two occasions and at their own expense, deployed temporary cell towers 

normally used during emergency situations and disasters. Both deployments occurred during the 4
th 

of July time 

period, when the number of visitors at Lake Tahoe exceeded the capacity of key cell towers and our local public 

safety systems went down for extended periods. I appreciate Verizon's commitment to our public safety mission 

and the safety of our visitors and community. 

It is my understanding that Verizon is in the application process for additional cell tower locations within the 

Tahoe Region. Please accept this letter as our support for their continued efforts to expand reliable coverage 

within the Tahoe region. 

Respectfully, 

Captain Dennis Walsh, Tahoe Station Commander 

Placer County Sheriff's Office 

North Lake Tahoe Station 

' 
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