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 DEPARTMENT OF THE NAVY 
OFFICE OF THE ASSISTANT SECRETARY OF THE NAVY 


(ENERGY, INSTALLATIONS AND ENVIRONMENT) 
1000 NAVY PENTAGON 


WASHINGTON, DC  20305-1000  


 


 
November 11, 2019 


 
Ms. Katherine Mullett 
Field Supervisor 
U.S. Fish and Wildlife Service  
Pacific Island Fish and Wildlife Office  
 
Dear Ms. Mullett: 
 
SUBJ: 2019 ANNUAL REPORT FOR BIOLOGICAL OPINION 01EPIF00-2015-F-0025  
           AND 01EPIF00-2016-F-0185 
 
This correspondence is submitted to satisfy the Fiscal Year 2019 (covering October 1, 2018 to 
September 30, 2019) annual reporting requirements (Terms and Conditions L.5.a, p. 158) of 
the U.S. Fish and Wildlife Service Biological Opinion for the Department of the Navy's 
Relocation of the U.S. Marine Corps from Okinawa to Guam and Associated Activities on 
Guam, initially issued on July 31, 2015 (0l EP l F00- 2015-F-0025) with re-initiations 
completed on July 19, 2017 (0l EPIF00- 2016-F-0185) and October 30, 2018. The 
conservation measures and terms and conditions implemented are described in Enclosure (1). 
 
If you have any questions regarding this annual report, the DON's technical point of contact 
is Ms. Coralie Cobb. She can be reached at (720) 542-3085 or email at 
coralie.cobb@navy.mil . 
 


Sincerely,  
 
 
 


Warren R. LeBeau, P.E.  
Captain, Civil Engineer Corps, United States Navy  
Director, Pacific Programs Office 


 
Copy to:  
Chief of Naval Operations (N45) 
Headquarters Marine Corps (Installations & Logistics)  
Headquarters Marine Corps (Plans, Policy & Operations)  
Marine Forces Pacific  
Marine Corps Activity Guam 
Joint Region Marianas 
Naval Facility Engineering Command Pacific 
Naval Facility Engineering Command Marianas 
United States Fish & Wildlife Service, Pacific Region 



mailto:coralie.cobb@navy.mil






SUBJ:  FY2019 ANNUAL REPORT FOR BIOLOGICAL OPINION 01EPIF00-2015-F-0025  
            AND 01EPIF00-2016-F-0185 
 


1       Enclosure (1) 


Annual Report for the Biological Opinion for the Department of the Navy’s Relocation of 
the U.S. Marine Corps from Okinawa to Guam and Associated Activities on Guam 


 
Reporting Period: October 1, 2018 to September, 30 2019 


 
Introduction:  This annual report addresses the implementation of the conservation measures 
and terms and conditions during the Fiscal Year 2019 (FY19) for the relocation of Marine Corps 
personnel from Okinawa, Japan to Guam.  Relocation efforts consist of the construction and 
operation of a main cantonment area, including family housing; and construction and operation 
of a live-fire training range complex (LFTRC); and training activities on Guam.  The format of 
the annual report follows the format of the biological opinions (2015, 2017, & 2018). 
Construction contracts for work at Finegayan, Andersen Air Force Base, Northwest Field (rifle 
range, pistol range, non-standard small arms range and modified record of fire range), Andersen 
South, and Naval Base Guam were on-going or initiated in FY19 (Attachment 1). Construction 
contracts and the resulting ground disturbance prompt the implementation of most conservation 
measures commensurate with the impact associated with the ground disturbance or the operation 
of facilities or training.  Unless otherwise stated, the above construction work and associated 
ground disturbance are the prompts for all the conservation measures and terms and conditions. 
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PART I:  BIOLOGICAL OPINION 01EPIF00-2015-F-0025 OF JULY 31, 2015 (2015 BO) 
 
1.  General Conservation Measures to Contribute to the Recovery of Listed Species 


 
     a.  Forest Enhancement:  Includes the installation of ungulate fencing, removal of ungulates 
and invasive plants, and outplanting of native plant species commensurate with the amount of 
recovery habitat cleared by the Department of the Navy (DON)-related projects. 
 
          Action Implementation:  Includes total clearing associated with listed species recovery 
habitat of approximately 586 acres (237 ha) (Attachment 1). 
 
          Conservation Measure Implementation:  DON awarded a contract in October of 2017 for 
the establishment of a native plant nursery, collection of seed, salvage of plant materials, 
propagation of native limestone forest species, and the operation of a native plant nursery on 
Naval Base Guam Telecommunication Site.  The nursery became operation at the end of 
February 2019.  Additionally, the J-001B project includes the construction of ungulate enclosure 
fence protecting a total of 669 acres (270 ha) of northern Forest Enhancement Site at Finegayan.  
The first phase (encompassing approximately 330 acres or 134 ha) of the fence is scheduled to be 
completed at the end of October 2019. 


 
     b.  Guam Serianthes nelsonii Adult Tree:  Includes fencing around the adult Serianthes tree 
at Northwest Field (NWF) to protect it from ungulates and outplanting of 30 individuals of 
Serianthes nelsonii. 
 
          Action Implementation:  Includes two construction contracts that will remove portions of 
the existing Ritidian ungulate fence.  The first construction contract which is for the known 
distance ranges at NWF was awarded in August of 2017, however, vegetation clearing for this 
project was delayed due to a variety of reasons.  A portion of the existing Ritidian ungulate fence 
was removed as part of the construction clearing on the range footprint (Range Road) at NWF, 
which was initiated on 18 March 2019.  The second construction contract, which will be for the 
Multi-Purpose Machine Gun Range project (the range closest to the Serianthes tree), is planned 
for award in March of 2020. 
 
          Conservation Measure Implementation:  Fence construction was not initiated in FY19, but 
is anticipated to begin in early 2020 and be completed by July of 2021.  No outplanting of the 
Serianthes nelsonii individuals occurred in FY19.  Outplanting will occur as part of forest 
enhancement activities. 


 
     c.  Sea Turtle Public Outreach and Coordination:  An educational program to inform 
military and civilian personnel about sea turtle nesting and the potential impacts to the species 
from nest disturbance, direct harassment of sea turtles, beach disturbance, and other threats. 
 
          Conservation Measure Implementation:  DON developed and distributed sea turtle 
conservation posters, tri-fold brochures and activity booklets for elementary school children.  No 
outreach nor coordination was conducted in FY19 as there has not been an increase in the 
military nor civilian personnel population associated with the Marine Corps relocation program. 
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     d.  Brown Treesnake (BTS) Control and Suppression:  Includes implementation of 
projects in the BTS Technical Working Group Strategic Plan and installation of BTS barriers. 
 
          Conservation Measure Implementation:  DON entered into an Interagency Agreement in 
FY18 with USGS to develop a multi-species barrier fence design and prototypes.  The period of 
performance is from May 2018 through October 31, 2019.  The scope of the project includes 
conducting a literature review, developing and evaluating a multi-species barrier fence, 
constructing a prototype, conducting exclusion prototype trials, and estimating annual and long-
term maintenance costs.  A summary of the project results will be included in the FY20 report. 


 
2.  Conservation Measures to Minimize the Effects of Construction 


 
     a.  Contractor Education Program:  Ensures that construction contractor personnel are 
informed of the biological resources in the project area, including invasive species, special status 
species, avoidance measures, and reporting requirements. 
 
          Conservation Measure Implementation:  Contractors from all active construction projects 
were provided training by the Marine Corps Activity Guam Natural Resources staff in FY19. 


 
     b.  Contractor Plans and Specifications:  All construction will occur within the limits of 
construction shown in the plans and specifications. 
 
          Conservation Measure Implementation:  The construction contracts have language 
included in the Unified Facilities Guide Specifications, under Temporary Environmental 
Controls SECTION 01 57 19 TEMPORARY ENVIRONMENTAL CONTROL 1.6.1 
Preconstruction Survey and Protection of Features, to require the construction contractor to stay 
within the limits of construction.  Officer in Charge of Construction continues emphasis to 
contractors to stay within project limits.  No construction project limits were breached during the 
FY19 reporting period. 


 
     c.  Pre-Construction Surveys for the Mariana Fruit Bat:  For projects within or in the 
vicinity of suitable fruit bat habitat, surveys following the Service-approved Joint Region 
Marianas (JRM) protocol will be conducted one week prior to the onset of work. 
 
          Conservation Measure Implementation:  Marine Corps Activity Group Environmental 
(MCAG EV) bio-monitors conducted surveys at J-001B, P-102 and P-715 (Attachment 2).  To 
further minimize potential impacts to Mariana fruit bats, MCAG provides natural resources 
awareness training to all contractor and DON personnel working within proposed action 
footprint.  Pamphlets are distributed to aide in the identification of Marina fruit bat in the field 
and provide information on reporting protocols for sightings of Mariana fruit bat. 


 
     d.  Guam Landscaping Guidelines:  Appropriate or non-invasive species will be planted in 
all new landscapes. 
 
          Conservation Measure Implementation:  Guam Landscaping Guidelines are included in all 
construction specifications awarded to date.  However, no landscaping actions occurred in FY19. 
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     e.  LFTRC Range Berm Controls:  LFTRC range berms will contain native or non-invasive 
herbaceous vegetation, and other engineering controls. 
 
          Conservation Measure Implementation:  Clearing and grubbing of the range footprint has 
been initiated:  however, no construction of the range berms occurred in FY19.  Since berms 
have not been constructed yet, no conservation measures associated with the berms were 
implemented in FY19. 


 
     f.  Lighting Installation:  Either hooded or “night-adapted” lights will be installed at the 
LFTRC. 
 
          Conservation Measure Implementation:  Lighting design was addressed in the construction 
contract awarded in August 2017.  Clearing and grubbing of the range footprint has been 
initiated; however, no construction of facilities (which would include installation of lighting) has 
occurred in FY19. 


 
     g.  Monitoring Construction Contractors:  DON will be responsible for oversight of 
avoidance, minimization, and conservation measure implementation by the contractors for 
projects associated with the proposed action. 
 
          Conservation Measure Implementation:  Oversight for natural resources compliance was 
completed by bio-monitor staff for all active construction projects (Attachment 3).  Biological 
monitoring was conducted by MCAG natural resources staff and contracted personnel. 
 


In FY 18, the J-001B contractor went outside the project limits and cleared approximately 
2.16 acres (0.85 ha) that included 20 Tuberolabium guamense.  The DON required the 
construction contractor to submit a work plan detailing how they were going to repair the 
damage to the 2.16 acres.  Due to the impacts to Tuberolabium guamense, DON submitted the 
contractor’s restoration work plan to the Service in February 2019, and the work plan was 
approved by the Service in September 2019.  However, associated with the approved work plan, 
there is an outstanding issue regarding the definition of “survival”.  DON conservation measures 
defines “survived” as the documented observation of new root growth after transplantation.  
Although this restoration work was not part of the proposed action, any activities associated with 
the Marine Corps relocation program, authorized or unauthorized, are part of the project.  We 
contend the definition of survived in the BO should apply to this restoration plan. 


 
3.  Conservation Measures to Minimize the Effects of Invasive Species 


 
     a.  Onsite Vegetation Waste Management:  Green waste is handled by the contractors at 
designated laydown areas within the limits of construction.  Contractors are required to divert all 
green waste.  The larger-sized green waste, consisting of trees and stumps, is processed into 
mulch and the smaller sized green waste is processed into compost. 
 
          Conservation Measure Implementation:  Onsite vegetation waste management procedures 
are included in all construction specifications awarded to date. 


 







SUBJ:  FY2019 ANNUAL REPORT FOR BIOLOGICAL OPINION 01EPIF00-2015-F-0025  
            AND 01EPIF00-2016-F-0185 
 


5       Enclosure (1) 


     b.  DON’s Final Guam Landscaping Guidelines:  DON has developed a manual providing 
landscaping design guidelines specific to appropriate plant selection and establishment for all the 
DON construction activities on Guam. 
 
          Conservation Measure Implementation:  Guam Landscaping Guidelines are included in all 
construction specifications awarded to date.  


 
     c.  Biosecurity Outreach and Education:  DON has initiated, and will continue to 
implement, a targeted, comprehensive biosecurity outreach and education program for DoD and 
civilian populations.  These programs focus on biosecurity prevention. 


 
          Conservation Measure Implementation:  The outreach and education project held a kick 
off meeting and the contractor is developing a work plan to align with scheduled military 
training dates. 


 
     d.  HACCP Planning:  A pathway management tool that provides a comprehensive method 
to identify risk and focus procedures to prevent spread of species though pathways. 
 
          Conservation Measure Implementation:  All construction contracts contain a requirement 
to develop a Hazard Analysis Critical Control Point (HACCP) Plan, which will identify risks and 
potential pathways for non-native species and will outline procedures for controlling and 
removing risks identified.  All contracts with HACCP programs include: J-001B/J-006/J-007/J-
755/P-103/P-250/P-260/P-715, little fire ant, bio-monitor and HACCP evaluation surveys.  
Monthly natural resource inspections were conducted by the DON in FY19 to ensure the 
HACCP programs were being implemented.  HACCP Plan reports are available upon request. 


 
     e.  Monitoring to Evaluate Effectiveness of HACCP: To document the effectiveness of the 
HACCP implementation at construction sites, the DON has developed and implemented a long-
term monitoring program for terrestrial vegetation.  If new non-native, invasive species are 
detected, the DON will notify the Service and the DON will develop and implement an 
eradication plan or control effort to prevent infestation. 


 
          Conservation Measure Implementation: The requirement to evaluate effectiveness of 
HACCP is included in Unified Facilities Guide Specifications under Supplemental Temporary 
Environmental Controls DPRI SECTION 01 57 19.04 3.1.4 Biosecurity. Ongoing construction 
activities are implementing their approved HACCP plan. In FY19, long term vegetation program 
HACCP evaluation surveys were conducted for J-001B, 001B/J-006/J-007/J-755/P-102/P-103/P-
250/P-260/P-715.  No new non-native invasive species were detected in FY19.  


 
     f.  Brown Treesnake Interdiction:  DON will fund any increase of current federally funded 
brown treesnake interdiction measures (in Guam, CNMI and Hawaii) where the increase is 
related to direct, indirect and induced growth caused by the Marine Corps relocation to Guam 
and coordinated with the USGS regarding the Brown Treesnake Research Closed Population 
Facility at NWF. 
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          Conservation Measure Implementation:  DON has worked with USDA and the Service to 
determine brown treesnake interdiction cost increases.  As of September 30, 2019, there has been 
no measurable increase in interdiction costs according to USDA.  The LFTRC is still under 
construction and not operational, therefore there has been no coordination with USGS regarding 
the Brown Treesnake Research Closed Population Facility at NWF. 


 
4.  Conservation Measures to Minimize the Effects of Fire 


 
     a.  Fire Management Plan for the LFTRC:  Fire management is a key component of range 
management.  The Fire Management Plan will be finalized for the LFTRC prior to operation of 
the first range at the LFTRC. 
 
          Conservation Measure Implementation:  A cooperative agreement was entered into with 
Colorado State University, Center for Environmental Management of Military Lands in 
September of 2017 for the development of a Fire Management Plan for the LFTRC on Guam. A 
draft of the Fire Management Plan is planned to be submitted on October 31, 2019.  The LFTRC 
is still under construction and will not be operational until calendar year 2022. 


 
5.  Conservation Measures to Minimize the Effects of Training 


 
     a.  Aviation Training in Naval Munitions Site (NMS):  All aviation training will be 
conducted so that flights will approach the southern portion of the NMS over the Talofofo River 
watershed and Fena Reservoir at heights of 1,000ft (305 m) or greater above ground level. 
 
          Conservation Measure Implementation:  No aviation training has been conducted to date. 


 
     b.  Ground Training at NMS: DON will maintain 328 ft (100 m) “no-training buffers” 
around the known Mariana swiftlet nesting coves (eg., Mahlac Cave, Fachi Cave, and Maemong 
Cave) in NMS. 
 
          Conservation Measure Implementation:  No aviation training has been conducted to date. 
 
6.  Other Actions Considered for Analysis 


 
     a.  Guam Micronesian Kingfisher (GMK) Memorandum of Agreement (MOA) 
 
          (1) Since the signing of the Guam Micronesia Kingfisher Memorandum of Agreement 
(MOA) in 2015, the DON has funded a number of projects in support of the MOA objectives, 
including brown tree snake eradication trials, allocating funds for staffing, and planning and 
compliance activities in support of management actions. 
 
          (2) In FY19, we awarded five projects for a total amount of $1,480,189. Projects included: 
(1) Optimizing Monitoring of Brown Treesnakes, (2) Estimation of Brown Treesnake Predation 
Threat Thresholds for Persistence of Reintroduced Birds on Guam, (3) Continuation of HMU 
Monitoring and Eradication Evaluation, (4) Eradication of Brown Treesnakes within the HMU, 
and (5) Barrier Construction (Ungulate Fence) at Haputo Ecological Reserve.  
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          (3) In addition, we have been working with FWS to develop a Structured Decision-Making 
workshop to chart out the various elements related to reintroduction of Guam Micronesian 
kingfishers. Although reintroduction is not the purpose of the MOA, providing durable habitat 
protection to support native habitat restoration and land management for the survival and 
recovery of the Guam Micronesian kingfisher is one of the purposes of the MOA. 


 
7.  Terms and Conditions.   Terms and Conditions from the 2015 BO are superseded by the 
2017 BO amendment.  
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PART II:  BIOLOGICAL OPINION 01EPIF00-2016-F-0185 OF JULY 19, 2017 (2017 BO) 
 


1.  General Conservation Measures to Contribute to the Recovery of Listed Species 
 


     a.  Fencing of the Haputo Ecological Reserve Area (ERA) Access Trail, Signage, and 
Education:  The fencing will prevent overuse by military and civilian personnel and potential 
damage to terrestrial biological resources within the ERA. 
 
          Conservation Measure Implementation:  the Haputo ERA is closed to military and civilian 
personnel.  A contract for the fencing of the northern portion of the Haputo ERA was awarded in 
the fourth quarter of FY19.  Construction will be initiated in the first quarter of FY20. 
 
     b.  Pre-construction Survey, General Listed Plant Salvage and Translocation:  DON will 
conduct pre-construction surveys to identify all listed plant species prior to the commencement 
of construction activities. If pre-construction surveys identify a listed plant species present in the 
construction area and the individuals cannot be avoided or translocated, then healthy plant 
material will be salvaged or available seeds will be collected, and such material will be housed in 
the Native Plant Nursery or directly transplanted into protected habitat or Forest Enhancement 
Sites. 
 
          Conservation Measure Implementation:  DON has conducted pre-construction surveys for 
five construction projects (J-001B, P-715, P-102, P-103 and J-755) to identify all listed plant 
species prior to the commencement of construction activities. Table 1 identifies the number of 
plants salvaged, and the percent survival as of September 20, 2019.  Attachment 4 provides detail 
on the species of plants salvaged by construction project.  


 
Table 1. Percent survival of plants salvaged or seed collected 


Species Name # Salvaged # Alive # Dead # Missing # Seeds % 
Survival  


Bulbophyllum 
guamense 71 71 0     100% 
Cycas 
micronesica 1,460 7 1453     .48% 
Dendrobium 
guamense 20 18 2     90% 
Heritiera 
longipetiolata  0 N/A N/A N/A 6 seeds  N/A 


Tabernaemontana 
rotensis 0 N/A N/A N/A  


Approximately, 
1,392 seeds 
from 20 
different trees  N/A 


Tuberolabium 
guamense 6357 4806 1536 16   76% 
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     c.  Native Plant Nursery:  Developed for the stoage and propagation activities of native and 
listed plant species, associated with the proposed action. 
 
          Conservation Measure Implementation:  The nursery became operational at the end of 
February 2019. The nursery contractor obtained a 10(a)(1)(A) permit in March of 2019. The 
work plan for the threatened and endangered plant collection associated with the Marine Corps 
relocation to Guam was approved in August of 2019. The nursery has accepted approximately, 
1,392 seeds from 20 different T. rotensis trees and 6 H. longipetiolata seeds from P-715. 


 
     d.  Authorized Biologist Qualifications and Propagation/Translocation Authorization 
Process:  Prior to commencing translocation of the listed species the DON shall submit a 
statement of qualifications for potential biologist to the Service. 
 
          Conservation Measure Implementation:  Jessica DeBlieck was approved as an authorized 
biologist for snail work at J-755 in March 2019.  No other authorized biologist requests were 
submitted to the Service in FY19. 


 
     e.  Annual Reporting of Conservation Measures:  The authorized biologist shall record 
each observation of each species handled in an annual monitoring report. 
 
          Conservation Measure Implementation:  A summary of each species handled during FY19 
by authorized biologists is provided as Attachment 5. 


 
     f.  Avoidance of Listed Orchid Species in Small Location at Finegayan:  DON will not 
construct within the area designated as “No Construction Area” within the proposed Main 
Cantonment because the location is not suitable for construction. 
 
          Conservation Measure Implementation:  No construction has occurred within the area 
designated as “No Construction Area” within the main cantonment.  


 
     g.  Forest Enhancement Sites, Ungulate Eradication Areas and BTS Exclusion Fences: 
Contribute to the recovery of listed species within two Forest Enhancement Sites (North 
Finegayan and Finegayan), the NWF Ungulate Control Area, and two BTS Exclusion Fences 
(North Unit and South Unit). 
 
          Conservation Measure Implementation:  Forest enhancement and restoration activities 
conducted to date include: 
 


(1) Identification of forest restoration/enhancement blocks; 
 


(2) Mapping the proposed forest restoration/enhancement area boundaries; 
 
               (3) Authorization received from Andersen Air Force Base for specific area of forest to 
be restored or enhanced and vegetation clearance approach for permanent ungulate fences, 
access-grid trails, and temporary cross fencing; 
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(4) Obtaining clearance for any ground disturbing activities from UXO specialist;  
 


               (5) Performing forest inventory for species density and dominance (ongoing by Iowa 
State University); a draft report expected November 2019, and; 
 
               (6) Constructing permanent ungulate exclusion fence around perimeter of the 
enhancement site (ongoing – anticipated to be complete in October 2019. 


 
     h. Brown Treesnake Exclusion Fences 
 
         Conservation Measure Implementation:  Addressed in Part 1, item 1.d. 


 
     i.  Northwest Field Ungulate Control Area: Construct an ungulate exclusion fence to 
exclude feral ungulates from the LFTRC in NWF. 
 
         Conservation Measure Implementation:  On October 30, 2018, the FWS issued an 
amendment to the July 15, 2015 and July 19, 2017 BO’s to clarify that the total linear feet of 
ungulate fence is 4.06 miles (6.5 km). The initial construction contract included installation of 
3.69 km of security fencing, which will also act as an ungulate control fence.  Fence construction 
has not stated (as of September 30, 2019), but is anticipated to begin in early 2020 and be 
completed by July 2021.  
 
2.  Conservation Measures for Specific Species 


 
     a.  Mariana Eight Spot Butterfly: DON will conduct pre-construction surveys to identify 
any stages of the Mariana eight spot butterfly prior to the commencement of construction 
activities. If any life stage of the Mariana eight spot butterfly is located within a project footprint, 
it will be relocated onto an appropriate host plant within similar sites away from the project 
footprint.  In addition, DON will plant the Mariana eight spot host plants (P. pedunculata and E. 
calcareum) within the Forest Enhancement Sites and on the backside of the earthen berms of 
LFTRC ranges.  
 
          Conservation Measure Implementation:  Pre-construction surveys were conducted in 2018. 
Butterfly life stages were translocated from the P-715 project footprint to the recipient site at 
Northwest Field in July of 2018. One year of monitoring was completed in July of 2019. A draft 
project report has been submitted to DON for review. A copy of the final report can be provided 
to FWS, if requested. 
 
          As of September 30, 2019, no Mariana eight-spot host plants (P. pedunculata and E. 
calcareum) have been planted within the forest enhancement sites or on the backside of the 
earthen berms of LFTRC ranges. No earthen berms have been constructed within the LFTRC 
ranges and the forest enhancement sites have not been fenced to preclude ungulates. 


 
     b.  Guam Tree Snails [Guam, fragile and humped tree snail]:  Pre-construction surveys to 
identify any Guam tree snail, fragile tree snail, or humped tree snail within the project footprint 
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prior to the commencement of construction activities. If any listed snail is found, the authorized 
biologist will translocate the listed snail away from the project footprint and into suitable habitat. 
 
          Conservation Measure Implementation: As of the September progress report, 694 Guam 
tree snails have been salvaged from the J-755 (Andy South) project footprint. The snails have 
been translocated to the Haputo Ecological Reserve Area. 


 
     c.  Mariana Fruit Bat:  Surveys following the Service-recommended JRM protocol will be 
conducted one week prior to the onset of work. 
 
          Conservation Measure Implementation:  MCAG provides natural resources awareness 
training to all contractor and DON personnel working within construction footprint.  Pamphlets 
are distributed to identify Mariana fruit bat in the field and provides information on reporting 
protocols. 


 
     d.  Listed Plant Species:  Healthy listed plants located within a project footprint will be 
transplanted into Forest Enhancement Sites or other suitable protect areas (e.g., NWF Ungulate 
Control Area) prior to clearing. 
 
          Conservation Measure Implementation:  DON conducted plant salvage at fie construction 
sites (J-001B, J-755, P-102, P-103, and P-715).  For more information please refer to Table 1 and 
Attachment 4. 


 
3.  Conservation Measures to Minimize the Effects of Construction:  Addressed under the 
response for the July 31, 2015 Biological Opinion on the Department of the Navy’s Relocation 
of U.S. Marine Corps from Okinawa to Guam and Associated Activities on Guam. (See Part I, 
Paragraph 2 of this report) 


 
4.  Conservation Measures to Minimize the Effects of Invasive Species:  Addressed under the 
response for the July 31, 2015 Biological Opinion on the Department of the Navy’s Relocation 
of U.S. Marine Corps from Okinawa to Guam and Associated Activities on Guam. (See Part I, 
Paragraph 3 of this report) 


 
5.  Conservation Measures to Minimize the Effects of Fire:  Addressed under the response for 
the July 31, 2015 Biological Opinion on the Department of the Navy’s Relocation of U.S. 
Marine Corps from Okinawa to Guam and Associated Activities on Guam. (See Part I, Paragraph 
4 of this report) 


 
6.  Conservation Measures to Minimize the Effects of Training 


 
     a.  Aviation Training in NMS:  Addressed under the response for the July 31, 2015 
Biological Opinion on the Department of the Navy’s Relocation of U.S. Marine Corps from 
Okinawa to Guam and Associated Activities on Guam. (See Part I, Paragraph 5 of this report) 
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     b.  Ground Training in NMS:  Addressed under the response for the July 31, 2015 
Biological Opinion on the Department of the Navy’s Relocation of U.S. Marine Corps from 
Okinawa to Guam and Associated Activities on Guam. (See Part I, Paragraph 5 of this report) 


 
     c.  Designated No Wildlife Disturbance Areas:  Addressed under the response for the July 
31, 2015 Biological Opinion on the Department of the Navy’s Relocation of U.S. Marine Corps 
from Okinawa to Guam and Associated Activities on Guam. (See Part I, Paragraph 5 of this 
report) 


 
7.  Terms and Conditions (T&C) 


 
     a.  Note: Habitat Surrogate Approach - As discussed during the Quarterly Meeting in June, 
DON would like to review the Terms and Conditions with the Service to determine if they are 
consistent with the habitat surrogate approach used to express and monitor the anticipated extent 
of take in the BO. The Reasonable and Prudent Measure for the Mariana fruit bats is to monitor 
the level of incidental take using a habitat-based surrogate. As noted in the biological opinion, it 
is not practical to detect or monitor the take of individuals that are small, cryptic, and are 
exposed to excessive noise levels or other human disturbance. Some of the Terms and 
Conditions focus on the individual and not the habitat-based surrogate. We would like to discuss 
this further during our quarterly meeting in Honolulu on November 15, 2019. 


 
     b.  T&C 1:  Implementation of Conservation Measures:  Addressed in Parts I and II of this 
report. 


 
     c.  T&C 2:  Minimization of the level of incidental take of the Mariana fruit bat, 
Mariana eight spot butterfly, Guam tree snail, humped tree snail, humped tree snail, and 
fragile tree snail 


 
          T&C Implementation:  
 
          [2.a] Surveys have been conducted for Mariana fruit bats.  No bats have been observed to 
date within 492 ft (150 m) of a construction site. 
 
          [2.b] Hooded lighting is being planned for actions within 482 ft (150 m) of all potential 
Mariana fruit bat roost habitat.  No hooded lights have been installed to date. 
 
          [2.c] Educational materials regarding Mariana fruit bat appearance, behavior, and biology 
have been provided to all pertinent DON personnel so that they can correctly identify any 
Mariana fruit bats near or within the action construction and operation area.  The LFTRC is still 
under construction and not operational. 
 
          [2.d] There have been no changes to noise contour as it relates to the action; and, to date, 
no Mariana fruit bat habitat has been subjected to increased noise levels from aircraft operations.  
Operation of the LFTRC is greater than one year out from September 30, 2019. 
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          [2.e] There have been no changes to noise contour as it relates to the action; and, to date, 
no Mariana fruit bat habitat has been subjected to increased noise levels from aircraft operations.  
Operation of the LFTRC is greater than one year out from September 30, 2019. 
 
          [2.f] The construction contract for the MPMG range was not awarded in FY19.  Therefore, 
operations have not started, and no noise studies at the Guam National Wildlife Refuge and 
Ritidian Point have been initiated. 
 
          [2.g] The DON provided the Service with a copy of the work plan in October 2018 and 
received concurrence on the work plan in November 2018.  Removal of snails from J-755 (Andy 
South) is on-going. 
 
          [2.h]  The one-year maintenance and monitoring period for the life stages of the Mariana 
eight spot butterflies relocated from the P715 project footprint was completed in July of 2019. 
The salvage and transplant of butterfly life stages from the P-715 construction footprint 
presented an opportunity to test the success rate of certain methods for Mariana eight-spot 
butterfly salvage. Host plant portions cut and inserted into floral tubes filled with 1% vinegar 
solution survived approximately three weeks after salvage activities. The salvage method was 
successful in preserving host plant portions long enough for dependent life stages to complete 
metamorphosis or relocate. The 1% vinegar solution utilized inside of the floral tubes attracted 
fauna from the surrounding secondary limestone forest (e.g., coconut crabs). Within 5 days of 
transplant, vials appeared to be scratched and clawed in an attempt to retrieve the sugary 
solution. Other sites may not encounter these issues, but it is an observation worth noting when 
considering methods for future salvage projects. Eighty-one percent of the eggs observed over 
the 12-month monitoring period appeared to be parasitized. 


 
     c. T&C 3:  LFTRC Fence.  DON shall complete the NWF Ungulate Control Fence within 
two years of awarding the contract for construction of the portion of the LFTRC that removes the 
existing Ritidian Ungulate Fence. 
 
          T&C Implementation:  
 
          [3.a] The construction contract for work at the known distance ranges (P-715) at NWF was 
awarded in August 2017.  However, construction was delayed.  Clearing and grubbing of the 
project that removed existing portions of the Ritidian ungulate fence did not begin until March 
2019.  The construction contract includes 3.69 km of security fencing. 
 
          [3.b] The NWF ungulate fence has not been constructed to date.  However the cliff line 
section of the new ungulate fence is expected to begin installation in early 2020, while the 
perimeter sections of the ungulate control area are expected to be fenced in early 2021. 


 
     d.  T&C 4:  Take Monitoring Plan 
 
          T&C Implementation: A Take Monitoring Plan for the Mariana fruit bat, Mariana eight 
spot butterfly, Guam tree snail, humped tree snail, and fragile tree snail was provided to the 
Service on September 19, 2017. 
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PART III:  BIOLOGICAL OPINION 01EPIF00-2016-F-0185 OF JULY 19, 2017 
(OCTOBER 30, 2018 -2018 BO AMENDMENT) 
 
1.  General Conservation Measures to Contribute to the Recovery of Listed Species 


 
     a.  Annual Reporting of Conservation Measures – The annual reporting of the 
Conservation Measures shall include the salvage and translocation of threatened and endangered 
plant species covered under separate 10(a)(1)(A) permit(s) for actions conducted in support of 
the Conservation Measures listed in the 2015 and 2017 Bos, as well as this reinitiation. 
 
          Conservation Measure Implementation:  Annual reports are included as Attachment 5. 


 
     b.  Forest Enhancement Sites, Ungulate Eradication Areas, and BTS Exclusion Fences - 
DON added the construction of approximately 1.76 miles (2.81 km) of ungulate control fence at 
NWF.  Fence is to be constructed within three years of awarding the contract for construction of 
the portion of LFTRC that removes the existing Ritidian Ungulate Fence. The construction 
contract for work at the known distance ranges (P-715) at Northwest Field (rifle range, pistol 
range, non-standard small arms range and modified record of fire range) was awarded in August 
of 2017 however construction has been delayed.  Clearing and grubbing of the project footprint 
did not begin until March of 2019.  
 
          Conservation Measure Implementation:  Fence construction has not started, but is 
anticipated to begin in early 2020 and be completed by July of 2021. 
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Project Name Clearing in Recovery 
Habitat (acre)


J001B - Finegayan Utilities 477.55
J006 - Apra Medical / Dental Clinic 0.02
J007 - USMC Waterfront HW Bldg. 0.25
J755 - Urban Combat Training 0.00
P102 - Power Upgrade Training 35.93
P103 - Water Well Fields 2.84
P250 - MALS Facilities & P260 - Corrosion Central Hanger 0.42
P715 - Live Fire Training Range Complex 69.29
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MARIANAS FRUIT BAT SURVEYS


Project / Site Colony or landscape site Date Observer(s)
Tree Species 


Used for 
Roosting


Lunar Phase Cloud Cover 
(25% intervals) Wind Speed Precipitation 


Code Temperature (°F) Start Time End Time Roost 
Count


Fruit Bat 
Observed 


(Y/N)
Notes Grids


J-001B: U&SI / 
Finegayan Survey Area 1, Station 1 3/22/2018 Lauren Gutierrez & Kathleen Plaza N/A Waxing Gibbous 75% 3 0 88 4:40 PM 7:00 PM N/A N No bats observed during survey (I37-I39) - (V37-V39)


J-001B: U&SI / 
Finegayan Survey Area 1, Station 3 3/22/2018 Wien Winner N/A Waxing Gibbous 75% 3 0 88 4:40 PM 7:00 PM N/A N No bats surveyed (I37-I39) - (V37-V39)


J-001B: U&SI / 
Finegayan Survey Area 1, Station 2 3/22/2018 Joshua Salas & Brian Antolin N/A Waxing Gibbous 75% 3 0 84 4:55 PM 7:05 PM N/A N No bats seen (I37-I39) - (V37-V39)


J-001B: U&SI / 
Finegayan Survey Area 1, Station 2 3/23/2018 Christiana Quinata & Kathleen Plaza N/A Waxing Gibbous 75% 5 3 86 5:29 AM 7:29 AM N/A N No bats observed; yellow bitterns and golden plovers were observed (I37-I39) - (V37-V39)


J-001B: U&SI / 
Finegayan Survey Area 1, Station 1 3/23/2018 Wien Winner & Brian Antolin N/A Waxing Gibbous 75% 5 3 86 5:30 AM 7:33 AM N/A N no bats observed (I37-I39) - (V37-V39)


J-001B: U&SI / 
Finegayan Survey Area 1, Station 3 3/23/2018 Joshua Salas N/A Waxing Gibbous 75% 5 3 86 5:30 AM 7:33 AM N/A N No bats seen (I37-I39) - (V37-V39)


J-001B: U&SI / 
Finegayan Survey Area 2, Station 1 3/26/2018 Christiana Quinata N/A Waxing Gibbous 0% 6 0 88 5:00 PM 7:07 PM N/A N


No bats observed. West NW of Artocarpus, observed yellow bitterns,  PI doves, plovers, 
can hear some traffic from Route 3. Can hear use of chaisaws in jungle for around 1820. 
WW surveyed. JS surveyed.


(W08-W10) - (B08-B10) ; 
(X11) ; (Z11-Z12) ; (AA11-
AA13) ; (AB11-AB12)


J-001B: U&SI / 
Finegayan Survey Area 2, Station 3 3/26/2018 Joshua Salas N/A Waxing Gibbous 0% 5 0 82 5:00 PM 7:07 PM N/A N CQ surveyed, WW surveyed, bearing range observed from survey point 36°- 297°). No 


bats seen. 3 individuals collecting wood from P2005 w/ chainsaw.


(W08-W10) - (B08-B10) ; 
(X11) ; (Z11-Z12) ; (AA11-
AA13) ; (AB11-AB12)


J-001B: U&SI / 
Finegayan Survey Area 2, Station 2 3/26/2018   Wien Winner N/A Waxing Gibbous 75% 4 0 84 5:00 PM 7:07 PM N/A N No bats observed during survey. About 4 people showed up to P205 to collect fire wood. 


The first 2 people used chansaw & the second 2 used machete


(W08-W10) - (B08-B10) ; 
(X11) ; (Z11-Z12) ; (AA11-
AA13) ; (AB11-AB12)


J-001B: U&SI / 
Finegayan  Survey Area 2, Station 3 3/27/2018 Joshua Salas N/A Waxing Gibbous 75% 5 0 78 5:20 AM 7:25 AM N/A N CQ surveyed. LG surveyed- No bats seen. No bats seen range observed 36°- 297°)


(W08-W10) - (B08-B10) ; 
(X11) ; (Z11-Z12) ; (AA11-
AA13) ; (AB11-AB12)


J-001B: U&SI / 
Finegayan


 Survey Area 2, Station 1 (looking 
East/SE) 3/27/2018 Christiana Quinata N/A Waxing Gibbous 75% 6 0 82 5:30 AM 7:25 AM N/A N No bats observed during survey. Observed yellow bitterns, drangos. LG surveyed. JS 


surveyed.


(W08-W10) - (B08-B10) ; 
(X11) ; (Z11-Z12) ; (AA11-
AA13) ; (AB11-AB12)


J-001B: U&SI / 
Finegayan  Survey Area 2, Station 2 3/27/2018 Lauren Gutierrez N/A Waxing Gibbous 75% 5 0 78 5:30 AM 7:25 AM N/A N CQ surveyed. LG surveyed- No bats seen. No bats seen range observed 36°- 297°)


(W08-W10) - (B08-B10) ; 
(X11) ; (Z11-Z12) ; (AA11-
AA13) ; (AB11-AB12)


J-001B: U&SI / 
Finegayan Survey Area 3, Staiton 2 3/30/2018 Wien Winner N/A Waxing Crescent 100% 3 3 75 5:20 AM 7:20 AM N/A N LG & KP surveyed. No bats surveyed, 3 bitterns & 2 PI doves observed. JS surveyed.


(AN21-AN28) - (AP21-
AP28) ; (AO29-AQ29) ; 
(AQ28)


J-001B: U&SI / 
Finegayan Survey Area 3, Station 3 3/30/2018 Lauren Gutierrez & Kathleen Plaza N/A Waxing Crescent 100% 3 3 75 5:20 AM 7:20 AM N/A N 7 Bitterns & 1 PI Dove observed. No bats observed. Light rain throughout the survey, 6 


piglets & 2 adult pigs seen. 


(AN21-AN28) - (AP21-
AP28) ; (AO29-AQ29) ; 
(AQ28)


1 Attachment (2)







MARIANAS FRUIT BAT SURVEYS


Project / Site Colony or landscape site Date Observer(s)
Tree Species 


Used for 
Roosting


Lunar Phase Cloud Cover 
(25% intervals) Wind Speed Precipitation 


Code Temperature (°F) Start Time End Time Roost 
Count


Fruit Bat 
Observed 


(Y/N)
Notes Grids


J-001B: U&SI / 
Finegayan Survey Area 3, Station 1 3/30/2018 Joshua Salas N/A Waxing Crescent 100% 3 3 75 5:25 AM 7:22 AM N/A N Bearing range obs. 50°-270°. No bats seen. Wein surveyed. Lauren & Kat surveyed


(AN21-AN28) - (AP21-
AP28) ; (AO29-AQ29) ; 
(AQ28)


J-001B: U&SI / 
Finegayan Survey Area 3, Station 2 3/30/2018 Josefa Munoz N/A Waxing Crescent 50% 0 0 80 4:58 PM 7:15 PM N/A N No bats seen during survey


(AN21-AN28) - (AP21-
AP28) ; (AO29-AQ29) ; 
(AQ28)


J-001B: U&SI / 
Finegayan Survey Area 3, Station 1 3/30/2018 Wien Winner N/A Waxing Crescent 75% N/A 0 82 5:00 PM 7:15 PM N/A N No bats observed


(AN21-AN28) - (AP21-
AP28) ; (AO29-AQ29) ; 
(AQ28)


J-001B: U&SI / 
Finegayan Survey Area 3, Station 3 3/30/2018 Christiana Quinata N/A Waxing Crescent 75% 3 0 81 5:00 PM 7:10 PM N/A N WW surveying. JM surveying. In front of E. joga tree. Yellow bittern spotted. No bats 


during survey.


(AN21-AN28) - (AP21-
AP28) ; (AO29-AQ29) ; 
(AQ28)


J-001B: U&SI / 
Finegayan Survey Area 4, Station 2 4/3/2018 Christiana Quinata & Kathleen Plaza N/A Waning Gibbous 25% 1 0 77 5:27 AM 7:03 AM N/A N no bats observed


(V13-V17) - (Z13-V17) ; 
(T15) ; (U16) ; (U15) ; 
(Y12)


J-001B: U&SI / 
Finegayan Survey Area 4, Station 2 4/3/2018 Christiana Quinata & Kathleen Plaza N/A Waning Gibbous 75% 2 2 77 5:30 AM 7:40 AM N/A N observed yellow bittern and PI dove; no bats observed


(V13-V17) - (Z13-V17) ; 
(T15) ; (U16) ; (U15) ; 
(Y12)


J-001B: U&SI / 
Finegayan Survey Area 4, Station 3 4/3/2018 Joshua Salas N/A Waning Gibbous 75% 0 0 77 5:30 AM 7:30 AM N/A N one-pig, yellow bitterns,PI doves, plovers; no bats seen


(V13-V17) - (Z13-V17) ; 
(T15) ; (U16) ; (U15) ; 
(Y12)


J-001B: U&SI / 
Finegayan Survey Area 4, Station 3 4/3/2018 Wien Winner N/A Waning Gibbous 75% 2 0 82 5:00 PM 7:00 PM N/A N no bats seen; one-plover and two bitterns


(V13-V17) - (Z13-V17) ; 
(T15) ; (U16) ; (U15) ; 
(Y12)


J-001B: U&SI / 
Finegayan Survey Area 4, Station 1 4/3/2018 Lauren Gutierrez N/A Waning Gibbous 75% 2 0 87 5:00 PM 7:00 PM N/A N contractor trucks drove past ~17:08; small flock migratory birds flew overhead; rain sprinkle 


occurred 18:11-18:16; Yellow bitterns observed; no bats seen


(V13-V17) - (Z13-V17) ; 
(T15) ; (U16) ; (U15) ; 
(Y12)


J-001B: U&SI / 
Finegayan Survey Area 4, Station 1 4/4/2018 Christiana Quinata & Kathleen Plaza N/A Waning Gibbous 75% 2 2 77 5:30 AM 7:40 AM N/A N observed yellow bitterns and 2 plovers; no bats observed


(V13-V17) - (Z13-V17) ; 
(T15) ; (U16) ; (U15) ; 
(Y12)


J-001B: U&SI / 
Finegayan Survey Area 5, Station 3 (Building 200) 4/5/2018 Wien Winner N/A Waning Gibbous 75% 4 2 84 5:05 PM 7:10 PM N/A N no bats observed


(W37-W39) - (AJ37-
AJ39) ; (Z36-AJ36) ; 
(AC35- AH35) ; (AF34-
AG34)


J-001B: U&SI / 
Finegayan Survey Area 5, Station 1 (Building 200) 4/5/2018 Christiana Quinata N/A Waning Gibbous 100% 3 4 84 5:07 PM 7:10 PM N/A N light drizzle; workers here until 17:30; several vehicles; people talking; francolin calls; 


hekicopters overhead around 1840; no bats observed


(W37-W39) - (AJ37-
AJ39) ; (Z36-AJ36) ; 
(AC35- AH35) ; (AF34-
AG34)


J-001B: U&SI / 
Finegayan Survey Area 5, Station 2 (Building 200) 4/5/2018 Joshua Salas N/A Waning Crescent 100% 4 3 82 5:09 PM 7:10 PM N/A N Plovers, bitterns, gunshot heard


(W37-W39) - (AJ37-
AJ39) ; (Z36-AJ36) ; 
(AC35- AH35) ; (AF34-
AG34)


J-001B: U&SI / 
Finegayan Survey Area 5, Station 2 (Building 200) 4/6/2018 Lauren Gutierrez N/A Waning Gibbous 75% 3 3 78 5:30 AM 7:30 AM N/A N


5:50 slight sprinkle < 1 min; heard whimbrel, yellow bittern, sparrow, francolin, PI dove; 
observed yellow bittern, PI dove, whimbrel, plover; 06:15 sprinkle becoming shower ~10 
min -> sprinkle 6:37; vehicles arrived onsite 6:22; no bats observed


(W37-W39) - (AJ37-
AJ39) ; (Z36-AJ36) ; 
(AC35- AH35) ; (AF34-
AG34)


2 Attachment (2)
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Project / Site Colony or landscape site Date Observer(s)
Tree Species 


Used for 
Roosting


Lunar Phase Cloud Cover 
(25% intervals) Wind Speed Precipitation 


Code Temperature (°F) Start Time End Time Roost 
Count


Fruit Bat 
Observed 


(Y/N)
Notes Grids


J-001B: U&SI / 
Finegayan Survey Area 5, Station 3 (Building 200) 4/6/2018 Joshua Salas N/A Waning Gibbous 75% 2 3 78 5:30 AM 7:30 AM N/A N 6:03 - saw a flying animal from SW to NE ~100m away, but could not identify; plovers and 


PI doves


(W37-W39) - (AJ37-
AJ39) ; (Z36-AJ36) ; 
(AC35- AH35) ; (AF34-
AG34)


J-001B: U&SI / 
Finegayan Survey Area 5, Station 1 (Building 200) 4/6/2018 Christiana Quinata & Kathleen Plaza N/A Waning Gibbous 100% 2 3 78 5:32 AM 7:32 AM N/A N 2 yellow bitterns, eurasian tree sparrows; workers in area 6:30; no bats observed  during 


survey


(W37-W39) - (AJ37-
AJ39) ; (Z36-AJ36) ; 
(AC35- AH35) ; (AF34-
AG34)


J-001B: U&SI / 
Finegayan Survey Area 6, Station 1 4/9/2018 Wien Winner N/A Waning Crescent 50% 4 0 83 5:00 PM 7:02 PM N/A N No bats observed; saw a PI dove and one bittern


(AJ18-AJ20) - (AK18-
AK20) ; (AL19-AL21) ; 
(AM20-AM22); (AN20-
AN22); (AO21-AO22) - 
(AQ21-AQ22)


J-001B: U&SI / 
Finegayan Survey Area 6, Station 2 4/9/2018 Joshua Salas N/A Waning Crescent 75% 4 0 82 5:00 PM 7:02 PM N/A N Tree sparrows; PI dove; dogs barking in the distance; cat; Fire (smoke) southwest from 


survey point (~120m); No bats seen


(AJ18-AJ20) - (AK18-
AK20) ; (AL19-AL21) ; 
(AM20-AM22); (AN20-
AN22); (AO21-AO22) - 
(AQ21-AQ22)


J-001B: U&SI / 
Finegayan Survey Area 6, Station 2 4/10/2018 Josefa Munoz N/A Waning Crescent 25% 2 0 81 5:30 AM 7:33 AM N/A N one bird flew sw (6:06); two birds flew east (6:37); no bats seen during survey


(AJ18-AJ20) - (AK18-
AK20) ; (AL19-AL21) ; 
(AM20-AM22); (AN20-
AN22); (AO21-AO22) - 
(AQ21-AQ22)


J-001B: U&SI / 
Finegayan Survey Area 6, Station 1 4/10/2018 Christiana Quinata N/A Waning Crescent 25% 1 0 77 5:33 AM 7:33 AM N/A N


Feral dogs; survey area adjacent to construciton site (route 3 widening); three yellow 
bitterns; eurasion sparrows; drongos; PI doves W --> E; construction starts 07:13; no bats 
observed during survey


(AJ18-AJ20) - (AK18-
AK20) ; (AL19-AL21) ; 
(AM20-AM22); (AN20-
AN22); (AO21-AO22) - 
(AQ21-AQ22)


J-001B: U&SI / 
Finegayan Survey Area 7, Station 1 4/11/2018 Wien Winner N/A Waning Crescent 50% 4 0 84 5:00 PM 7:01 PM N/A N No bats observed


J-001B: U&SI / 
Finegayan Survey Area 7, Station 2 4/11/2018 Joshua Salas N/A Waning Crescent 75% 5 0 82 5:01 PM 7:00 PM N/A N No bats seen; plover, francolins, deer (crossed comm line), pig (crossed comm line), 17 


ICC vehicles passed through comm line ~ 1720


J-001B: U&SI / 
Finegayan Survey Area 7, Station 1 4/12/2018 Christiana Quinata N/A Waning Crescent 75% 5 2 77 5:25 AM 7:30 AM N/A N 2 bitterns, PI doves, francolins, pacific golden plovers; no bats observed during survey


J-001B: U&SI / 
Finegayan Survey Area 7, Station 2 4/12/2018 Joshua Salas N/A Waning Crescent 75% 3 2 78 5:30 AM 7:30 AM N/A N ligth rain ~5:35; hear francolins, yellow bitterns, pig crossed comm line, PI dove; ICC truck 


passed by ~7:27; no bats seen


J-001B: U&SI / 
Finegayan Survey Area 7 Station 3 4/12/2018 Josefa Munoz N/A Waning Crescent 50% 3 0 84 4:59 PM 7:02 PM N/A N Two birds flew NE @ 18:06 and 18:22; No bats seen during survey


J-001B: U&SI / 
Finegayan Survey Area 7, Station 4 4/12/2018 Wien Winner N/A Waning Crescent 50% 4 0 85 5:00 PM 7:00 PM N/A N no bats observed; saw 5 bitterns and 1 plover


J-001B: U&SI / 
Finegayan Survey Area 7 Station 3 4/13/2018 Joshua Salas & Kathleen Plaza N/A Waning Crescent 75% 3 1 82 5:30 AM 7:30 AM N/A N 1 francolin, birds flying across comm line, hear bitterns, bitterns flying across comm line, PI 


dove flying across comm line; no bats seen 


J-001B: U&SI / 
Finegayan Survey Area 8, Station 1 4/17/2018 Josefa Munoz N/A Waxing Crescent 50% 3 3 83 5:03 PM 7:04 PM N/A N no bats seen during survey
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Project / Site Colony or landscape site Date Observer(s)
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Used for 
Roosting


Lunar Phase Cloud Cover 
(25% intervals) Wind Speed Precipitation 


Code Temperature (°F) Start Time End Time Roost 
Count


Fruit Bat 
Observed 


(Y/N)
Notes Grids


J-001B: U&SI / 
Finegayan Survey Area 8, Station 2 4/17/2018 Wien Winner N/A Waxing Crescent 50% 4 0 84 5:05 PM 7:05 PM N/A N no bats observed


J-001B: U&SI / 
Finegayan Survey Area 8, Station 3 4/17/2018 Joshua Salas N/A Waxing Crescent 100% 4 2 82 5:10 PM 7:00 PM N/A N yellow bittern, 2 deer, dogs barking 


J-001B: U&SI / 
Finegayan Survey Area 8, Station 1 4/18/2018 Christiana Quinata & Kathleen Plaza N/A Waxing Crescent 50% 3 1 89 5:27 AM 7:30 AM N/A N no bats observed


J-001B: U&SI / 
Finegayan Survey Area 8, Station 2 4/18/2018 Wien Winner N/A Waxing Crescent 50% 3 0 80 5:30 AM 7:30 AM N/A N no bats observed


J-001B: U&SI / 
Finegayan Survey Area 8, Station 3 4/18/2018 Joshua Salas N/A Waxing Crescent 75% 4 2 78 5:36 AM 7:36 AM N/A N dogs barking, francolin calls, bittern calls, PI dove


J-001B: U&SI / 
Finegayan Survey Area 7, Station 4 4/18/2018 Christiana Quinata N/A Waxing Crescent 100% 3 0 78 5:42 AM 7:42 AM N/A N No bats observed; PI dove, francolin


J-001B: U&SI / 
Finegayan Survey Area 10, Station 2 4/19/2018 Wien Winner N/A Waxing Crescent 50% 4 0 84 5:00 PM 7:00 PM N/A N No bats observed; saw 3 PI doves and 1 plover


J-001B: U&SI / 
Finegayan Survey Area 10, Station 1 4/19/2018 Josefa Munoz N/A Waxing Crescent 50% 3 0 84 5:02 PM 7:03 PM N/A N one bird flies east; one bird flies east-one remains on tree south of station


J-001B: U&SI / 
Finegayan Survey Area 10, Station 1 4/20/2018 Joshua Salas & Kathleen Plaza N/A Waxing Crescent 75% 1 0 78 5:23 AM 7:23 AM N/A N Hear deer barking; observed 2 yellow bitterns; multiple cars passing by construction and 


traffic heard from a distance; No bats observed


J-001B: U&SI / 
Finegayan Survey Area 10, Station 2 4/20/2018 Wien Winner N/A Waxing Crescent 75% 3 0 75 5:25 AM 7:25 AM N/A N no bats observed


J-001B: U&SI / 
Finegayan Survey Area 10, Station 4 4/24/2018 Joshua Salas N/A Waxing Gibbous 100% 2 3 82 5:00 PM 7:06 PM N/A N 2 men collecting stuff from the construction site; tree sparrows; bittern; 2 dogs on 


construction site; bittern roosted in ViPa; 2 Helicopters flew over survey area; no bats seen


J-001B: U&SI / 
Finegayan Survey Area 10, Station 3 4/24/2018 Christiana Quinata N/A Waxing Gibbous 100% 3 2 82 5:06 PM 7:06 PM N/A N Veg. type-Vitex dominant; 2 helicopters overhead; 2 eurasian sparrows; no bats observed 


during survey


J-001B: U&SI / 
Finegayan Survey Area 10, Station 3 4/25/2018 Wien Winner & Kathleen Plaza N/A Waxing Crescent 75% 2 3 79 5:25 AM 7:25 AM N/A N no bats observed; saw 1 bittern and 2 PI doves


J-001B: U&SI / 
Finegayan Survey Area 10, Station 4 4/25/2018 Joshua Salas N/A Waxing Crescent 75% 1 3 78 5:25 AM 7:25 AM N/A N PI dove; tree sparrow; 2 dogs; excavator started at 6:56; construction started at 7:10; no 


bats seen
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J-001B: U&SI / 
Finegayan Survey Area 10, Station 5 4/26/2018 Josefa Munoz & Kathleen Plaza N/A Waxing Gibbous 100% 3 3 83 5:00 PM 7:00 PM N/A N Bird flies east


J-001B: U&SI / 
Finegayan Suvey Area 10, Station 6 4/26/2018 Wien Winner N/A Waxing Gibbous 100% 3 3 84 5:00 PM 7:00 PM N/A N No bats observed


J-001B: U&SI / 
Finegayan Survey Area 10, Station 5 4/27/2018 Joshua Salas N/A Waxing Gibbous 100% 3 2 80 5:20 AM 7:20 AM N/A N Francolin calls; deer calls; PI doves; no bats seen


J-001B: U&SI / 
Finegayan Suvey Area 10, Station 6 4/27/2018 Wien Winner N/A Waxing Gibbous 100% 3 0 80 5:20 AM 7:20 AM N/A N No bats observed; Saw PI dove


J-001B: U&SI / 
Finegayan Survey Area 12, Station 1 5/5/2018 Lauren Gutierrez N/A Waning Crescent 75% 4 0 82 5:15 PM 7:15 PM N/A N 4 PI Doves; 1 pig; 4 bitterns; 1 cat; 3 helicopters passed; 2 jets passed; 1 deer barking


J-001B: U&SI / 
Finegayan Survey Area 12, Station 2 5/5/2018 Joshua Salas N/A Waning Crescent 75% 4 0 82 5:23 PM 7:20 PM N/A N Francolin calls; helicopter flies over survey area x2; PI dove; dogs barkinhg in the distance; 


pigs squealing; pigs crossing road; influx of insects; No bats seen


J-001B: U&SI / 
Finegayan Survey Area 12, Station 3 5/5/2018 Christiana Quinata N/A Waning Crescent 75% 4 0 82 5:30 PM 7:15 PM N/A N 75% vitex canopy defoliated (helicopter overhead); 1 francolin; 1 PI dove; No bats 


observed during survey


J-001B: U&SI / 
Finegayan Survey Area 12, Station 1 5/6/2018 Lauren Gutierrez N/A Waning Gibbous 100% 0 0 78 5:10 AM 7:10 AM N/A N 3 deer; 2 pigs; construction traffic began @ 6:06; PI doves; 1 bittern


J-001B: U&SI / 
Finegayan Survey Area 12, Station 2 5/6/2018 Joshua Salas N/A Waning Gibbous 100% 0 0 78 5:19 AM 7:19 AM N/A N Deer calls; francolin calls; yellow bittern fleis; GOJV workers arrive 6:10; POV's seen off 


roading; PI dove; greater banded hornet; no bats seen


J-001B: U&SI / 
Finegayan Survey Area 12, Station 3 5/6/2018 Christiana Quinata N/A Waning Gibbous 100% 0 0 78 5:23 AM 7:23 AM N/A N observed yellow bittern foraging in green waste pile; many francolin calls; no bats observed


J-001B: U&SI / 
Finegayan Survey Area 9, Station 1 5/11/2018 Josefa Munoz N/A Waning Gibbous 75% 1 0 82 5:00 PM 7:05 PM N/A N Two birds fly NE at 17:03


J-001B: U&SI / 
Finegayan Survey Area 9, Station 2 5/11/2018 Joshua Salas N/A Waning Gibbous 75% 2 0 82 5:00 PM 7:05 PM N/A N 2 drongos; 2 PI doves; Francolins calling; yellow bittern; No bats seen


J-001B: U&SI / 
Finegayan Survey Area 9, Station 1 5/14/2018 Josefa Munoz N/A Waning Crescent 0% 1 0 75 5:10 AM 7:10 AM N/A N No bats seen; saw 3 bitterns


J-001B: U&SI / 
Finegayan Survey Area 9, Station 2 5/14/2018 Joshua Salas N/A Waning Crescent 0% 1 0 75 5:10 AM 7:10 AM N/A N Yellow bittern; francolin calls; wild pig crossed comm line; PI dove calls
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J-001B: U&SI / 
Finegayan Survey Area 12 (NW), Station 2 6/20/2018 Wien Winner N/A Waxing Crescent 50% 2 0 86 5:06 PM 7:10 PM N/A N no bats observed; saw two bitterns


J-001B: U&SI / 
Finegayan Survey Area 12 (NW), Station 1 6/20/2018 Joshua Salas N/A Waxing Crescent 50% 2 0 84 5:07 PM 7:10 PM N/A N Dogs barking in distance; pig crosses roadway; Helicopter flew near survey area; Deer 


barks; yellow bittern flies across; No bats seen


J-001B: U&SI / 
Finegayan Survey Area 12 (NW), Station 2 6/21/2018 Lauren Gutierrez N/A Waxing Crescent 75% 3 0 80 5:00 AM 7:00 AM N/A N 3 bitterns; rainfall preceeded survey; roads wet; greenhouse frog heard; vehicles start 


arriving onsite 06;00; 1 PI dove; 6 sparrows


J-001B: U&SI / 
Finegayan Survey Area 12 (NW), Station 1 6/21/2018 Joshua Salas N/A Waxing Crescent 75% 3 0 80 5:06 AM 7:00 AM N/A N bittern calls; bittern flew into survey area and roosted on a Vitex; 4 bitterns flew near survey 


area; francolin calls; No bats seen


J-001B: U&SI / 
Finegayan Survey Area 13, Station 1 6/21/2018 Wien Winner N/A Waxing Gibbous 50% 4 4 84 5:15 PM 7:18 PM N/A N No bats seen; saw 2 PI doves


J-001B: U&SI / 
Finegayan Survey Area 13, Station 3 6/21/2018 Joshua Salas N/A Waxing Gibbous 100% 3 2 84 5:28 PM 7:18 PM N/A N francolin calls; 2 helicopters flew over survey area; pig in fiel; dove calls; dogs barking in 


distance; 3 bitterns flew over survey area; No Bats Seen


J-001B: U&SI / 
Finegayan Survey Area 13, Station 2 6/21/2018 Kathleen Plaza N/A Waxing Gibbous 50% 4 4 84 5:33 PM 7:15 PM N/A N 1 francolin observed; 2 PI doves flying; saw 1 deer


J-001B: U&SI / 
Finegayan Survey Area 13, Station 1 6/22/2018 Wien Winner N/A Waxing Gibbous 50% 4 0 80 5:11 AM 7:15 AM N/A N no bats observed; 2 PI dove and 2 bittern


J-001B: U&SI / 
Finegayan Survey Area 13, Station 3 6/22/2018 Joshua Salas N/A Waxing Gibbous 50% 3 0 80 5:11 AM 7:00 AM N/A N barking frogs heard; roosters crow; dogs bark; francolins call; PI dove flew over across 


survey area x2; bittern flew across survey area; no bats seen


J-001B: U&SI / 
Finegayan Survey Area 13, Station 2 6/22/2018 Kathleen Plaza N/A Waxing Gibbous 75% 4 0 80 5:20 AM 7:20 AM N/A N heard PI dove; observed 1 pig; 1 PI dove flying ; no bats 


J-001B: U&SI / 
Finegayan Survey Area 10 (West), Station 1 7/6/2018 Joshua Salas N/A Waning Gibbous 100% 5 4 78 4:50 PM 6:50 PM N/A N post-tropical storm; bittern flew over


J-001B: U&SI / 
Finegayan Survey Area 10 (West), Station 2 7/6/2018 Wien Winner N/A Waning Gibbous 100% 5 4 78 4:50 PM 6:50 PM N/A N no bats observed


J-001B: U&SI / 
Finegayan Survey Area 10 (West), Station 2 7/7/2018 Wien Winner N/A Waning Gibbous 25% 2 0 78 5:05 AM 7:05 AM N/A N 2 birds seen flying; 3 PI doves observed flying


J-001B: U&SI / 
Finegayan Survey Area 10 (West), Station 1 7/7/2018 Joshua Salas N/A Waning Gibbous 25% 1 0 78 5:09 AM 7:06 AM N/A N francolin calls; deer grazing; no bats seen
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J-001B: U&SI / 
Finegayan Survey Area 15, Station 1 7/19/2018 Joshua Salas N/A Waxing Crescent 75% 2 3 84 5:05 PM 7:05 PM N/A N Dogs barking; no bats seen


J-001B: U&SI / 
Finegayan Survey Area 15, Station 3 7/19/2018 Wien Winner N/A Waxing Crescent 75% 2 3 85 5:05 PM 7:05 PM N/A N No bats observed


J-001B: U&SI / 
Finegayan Survey Area 15, Station 2 7/19/2018 Kathleen Plaza N/A Waxing Crescent 100% 2 1 84 5:05 PM 7:05 PM N/A N 2 PI doves observed; 2 bitterns flying; 1 pig observed


J-001B: U&SI / 
Finegayan Survey Area 15, Station 1 7/20/2018 Joshua Salas N/A Waxing Crescent 100% 3 3 80 5:08 AM 7:08 AM N/A N No bats seen


J-001B: U&SI / 
Finegayan Survey Area 15, Station 2 7/20/2018 Kathleen Plaza N/A Waxing Crescent 100% 1 3 81 5:08 AM 7:08 AM N/A N 1 pig observed; 1 bird flying; PI dove; no bats observed


J-001B: U&SI / 
Finegayan Survey Area 15, Station 3 7/20/2018 Wien Winner N/A Waxing Crescent 100% 3 3 80 5:10 AM 7:10 AM N/A N no bats observed


J-001B: U&SI / 
Finegayan Survey Area 16, Station 3 7/25/2018 Wien Winner N/A Waxing Gibbous 75% 3 0 84 5:30 PM 7:30 PM N/A N no bats observed


J-001B: U&SI / 
Finegayan Survey Area 16, Station 2 7/25/2018 Kathleen Plaza N/A Waxing Gibbous 75% 1 0 84 5:32 PM 7:32 PM N/A N 1 yellow bittern flyying; no bats observed


J-001B: U&SI / 
Finegayan Survey Area 16, Station 1 7/25/2018 Joshua Salas N/A Waxing Gibbous 50% 3 0 84 5:35 PM 7:21 PM N/A N Francolins calling in the distance; helicopter flew near survey area; no bats seen


J-001B: U&SI / 
Finegayan Survey Area 16, Station 3 7/26/2018 Wien Winner N/A Waxing Gibbous 50% 0 0 80 5:20 AM 7:20 AM N/A N no bats observed


J-001B: U&SI / 
Finegayan Survey Area 16, Station 2 7/26/2018 Joshua Salas N/A Waxing Gibbous 0% 0 0 78 5:22 AM 7:22 AM N/A N 1 pig and 2 deer observed


J-001B: U&SI / 
Finegayan Survey Area 16, Station 1  7/26/2018 Christiana Quinata N/A Waxing Gibbous 25% 1 0 80 5:30 AM 7:30 AM N/A N 7 yellow bitterns; no bats observed


J-001B: U&SI / 
Finegayan Phase 6 Group 1, Station 2 10/15/2018 Joshua Salas N/A Waxing Crescent 50% 2 2 82 4:36 PM 6:38 PM N/A N


Plover calling heard; 2 plovers seen flying near survey area; 3 Plovers flying near survey 
area; Yellow bittern flew from survey area; Helicopter flew near area. No fruit bats 
observed. 


J-001B: U&SI / 
Finegayan Phase 6 Group 1 , Station 1 10/15/2018 Kathleen Plaza N/A Waxing Crescent 75% 1 1 82 4:38 PM 6:38 PM N/A N 2 Plovers walking near survey point. Heard deer barking. No Bats observed.


7 Attachment (2)







MARIANAS FRUIT BAT SURVEYS


Project / Site Colony or landscape site Date Observer(s)
Tree Species 


Used for 
Roosting


Lunar Phase Cloud Cover 
(25% intervals) Wind Speed Precipitation 


Code Temperature (°F) Start Time End Time Roost 
Count


Fruit Bat 
Observed 


(Y/N)
Notes Grids


J-001B: U&SI / 
Finegayan Phase 6  Group 1, Station 2 10/16/2018 Joshua Salas & Bertina Mendiola N/A Waxing Crescent 0% 0 2 78 5:13 AM 7:13 AM N/A N Black drongo seen flying through survey area 11; No fruit bats observed. Movement seen 


in pandans but no confirmatino of fruit bat after closer observations. 


J-001B: U&SI / 
Finegayan Phase 6  Group 1, Station 1 10/16/2018 Wien Winner N/A Waxing Crescent 50% 0 1 79 5:20 AM 7:20 AM N/A N No fruit bats observed. 


J-001B: U&SI / 
Finegayan Phase 6  Group 2, Station 2 10/18/2018 Kathleen Plaza & Bertina Mendiola N/A Waxing Gibbous 25% 2 0 84 4:56 PM 6:56 PM N/A N 2 Helicopters flew close to survey area; 1 Plover walking in survey gorund; 4 Bittern flying; 


1 Deer observed. No fruit bats observed. 


J-001B: U&SI / 
Finegayan Phase 6  Group 2, Station 1 10/18/2018 Joshua Salas N/A Waxing Gibbous 50% 3 0 84 4:56 PM 6:56 PM N/A N 2 choppers flew by survey area; Yellow bitterncalls; Plover calls; 2 Bitterns flew across 


survey area.


J-001B: U&SI / 
Finegayan Phase 6  Group 2, Station 1 10/19/2018 Joshua Salas N/A Waxing Gibbous 0% 1 0 78 5:18 AM 7:18 AM N/A N Obseved a flying figure go across survey area North ~400 feet away; Black drongo fllying in 


survey area; 9 Plovers flew over survey area; 2 Doves in survey area; No bats observed. 


J-001B: U&SI / 
Finegayan Phase 6 Group 2, Station 2 10/19/2018 Kathleen Plaza & Bertina Mendiola N/A Waxing Gibbous 50% 0 0 79 5:21 AM 7:21 AM N/A N 1 Deer observed; 11 Bitterns; At 0636, heard people talking close to survey area; 1 Black 


Francolin walking in survey site; Not bats observed.


J-001B: U&SI / 
Finegayan FES Area 1, Station 3 10/22/2018 Kathleen Plaza N/A Waxing Gibbous 25% 1 0 84 4:16 PM 6:16 PM N/A N 2 Deers observed close to survey area; No bats observed.


J-001B: U&SI / 
Finegayan FES Area 1, Station 1 10/22/2018 Joshua Salas N/A Waxing Gibbous 25% 4 0 84 4:20 PM 6:21 PM N/A N Black Francolin seen (x3); Dove flew near survey area; No bats seen. 


J-001B: U&SI / 
Finegayan FES Area 1, Station 2 10/22/2018 Wien Winner N/A Waxing Gibbous 50% 2 0 85 4:20 PM 6:20 PM N/A N Saw 2 PI Doves; No bats observed.


J-001B: U&SI / 
Finegayan FES Area 1, Station 1 10/23/2018 Joshua Salas N/A Waxing Gibbous 0% 3 0 78 5:10 AM 7:10 AM N/A N Yellow bittern seen; Feral dogs; 2 deer; Plover seen; Francolin seen.


J-001B: U&SI / 
Finegayan FES Area 1, Staiton 3 10/23/2018 Kathleen Plaza N/A Waxing Gibbous 50% 2 0 82 5:14 AM 7:14 AM N/A N No bats observed


J-001B: U&SI / 
Finegayan FES Area 1, Station 2 10/23/2018 Wien Winner N/A Waxing Gibbous 75% 2 0 80 5:15 AM 7:15 AM N/A N No bats observed


J-001B: U&SI / 
Finegayan FES Area 1, Station 1 2/5/2019 Wien Winner N/A Waxing Crescent 50% 2 0 81 4:38 PM 6:45 PM N/A N  No bats observed


J-001B: U&SI / 
Finegayan FES Area 1, Station 2 2/5/2019 Bertina Mendiola & Sheeka Tareyama N/A Waxing Crescent 85% 1 0 82 4:38 PM 6:48 PM N/A N No bats observed. Drongos chirpping.
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J-001B: U&SI / 
Finegayan FES Area 1, Station 1 2/6/2019 Wien Winner N/A Waxing Crescent 25% 2 0 78 5:26 AM 7:26 AM N/A N  No bats observed


J-001B: U&SI / 
Finegayan FES Area 1, Station 2 2/6/2019 Bertina Mendiola & Sheeka Tareyama N/A Waxing Crescent 85% 2 0 77 5:26 AM 7:26 AM N/A N No bats observed. Drongos chirpping. One pig observed walking to zone 1.


J-001B: U&SI / 
Finegayan Road 10, Station 1 3/11/2019 Bertina Mendiola N/A Waxing Crescent 75% 2 0 82 5:05 PM 7:05 PM N/A N


No bats observed. 10 bitterns and 1 deer. At 1850 GOJV vehicles (2) came near monitoring point to 
conduct what looks like maintenance on heavy equipment. Bright lights were turned on their 
vehicles. 


J-001B: U&SI / 
Finegayan Road 10, Station 2 3/11/2019 Sheeka Tareyama & Adrienne Loerzel N/A Waxing Crescent 75% 2 0 82 5:05 PM 7:05 PM N/A N


No bats observed. 3 deer walking from J001B into the NIC. One deer walking out of NIC into J001B. 
Several bitterns and plovers flying around. 


J-001B: U&SI / 
Finegayan Road 10, Station 1 3/12/2019 Bertina Mendiola N/A Waxing Crescent 85% 1 0 77 5:20 AM 7:20 AM N/A N No bats observed. 5 bitterns and 2 unknown birds.


J-001B: U&SI / 
Finegayan Road 10, Station 2 3/12/2019 Sheeka Tareyama & Adrienne Loerzel N/A Waxing Crescent 85% 1 0 77 5:20 AM 7:20 AM N/A N


No bats observed. Yellow bitterns flying around. One plover observed feeding in disturbed soil 
area. 


J-001B: U&SI / 
Finegayan Zone 9 Station 1 3/25/2019 Bertina Mendiola N/A Waning Gibbous 100% 0 4 75 5:17 AM 7:17 AM N/A N


No bats observed. Maintenance vehicles come thru. BM noted fruit bat observed 30 minutes after 
fruit  bat survey along Route 3. 


J-001B: U&SI / 
Finegayan Zone 9 Station 1 3/25/2019 Bertina Mendiola N/A Waning Gibbous 70% 3 0 81 4:40 PM 6:40 PM N/A N


No bats observed. Construction activity occuring. Helicopter passing (three times during survey). 
GOJV worker inspecting site near soil. Five yellow bittern observations. Maintenance crew for 
heavy equipment on site at 1820.


J-001B: U&SI / 
Finegayan Road 9 station 1 3/25/2019 Sine Foster & Wien Winner N/A Waning Gibbous 75% 2 0 81 4:40 PM 6:40 PM N/A N No bats observed


J-001B: U&SI / 
Finegayan Zone 9 Station 2 3/26/2019 Sheeka Tareyama N/A Waning Gibbous 90% 1 2‐3 77 5:17 AM 7:17 AM N/A N No bats observed. Francolins calling. Bittern flying. Six plovers. 


J-001B: U&SI / 
Finegayan Zone 9 Station 2 3/26/2019 Sheeka Tareyama N/A Waning Gibbous 70% 2 0 84 4:40 PM 6:40 PM N/A N


No bats observed. Other observations: one doe, four plovers, roosters, francolins calling. GOJV 
person wlaking near area. 


J-001B: U&SI / 
Finegayan Road 9 station 1 3/26/2019 Sine Foster & Wien Winner N/A Waning Gibbous 95% 2 3 78 5:!7 7:17 AM N/A N No bats observed


J-001B: U&SI / 
Finegayan Northeast corner (Potts Junction) Station 2 4/11/2019 Lauren Gutierrez N/A Waxing Crescent 1500% 2 0 85 4:50 PM 7:00 PM N/A N No bats observed. 3 pigs, 1 drongo, 1 bittern, 1 deer. Heard geckos, roosters, greenhouse frog. 


J-001B: U&SI / 
Finegayan Northeast corner (Potts Junction) Station 1 4/11/2019 Sheeka Tareyama N/A Waxing Crescent 2000% 1 0 85 4:55 PM 7:00 PM N/A N No bats observed. 2 dogs, 1 Philippine dove, 2 bitterns.
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J-001B: U&SI / 
Finegayan


Northeast corner (Potts Junction) 
Station 3 4/11/2019 Sine Foster & Christiana Quinata N/A Waxing Crescent 0% 1 0 83 4:56 PM 6:56 PM N/A N No bats observed. 3 Philippine doves.


J-001B: U&SI / 
Finegayan Northeast corner (Potts Junction) Station 3 4/12/2019 Sine Foster & Bertina Mendiola N/A Waxing Crescent 1000% 0 0 78 5:17 AM 7:17 AM N/A N No bats observed. 


J-001B: U&SI / 
Finegayan Northeast corner (Potts Junction) Station 1 4/12/2019 Sheeka Tareyama N/A Waxing Crescent 2000% 0 0 78 5:20 AM 7:20 AM N/A N No bats observed. 2 plovers, 3 dogs, 1 bitter, 2 drongos. 


J-001B: U&SI / 
Finegayan Northeast corner (Potts Junction) Station 2 4/12/2019 Adrienne Loerzel N/A Waxing Crescent 2000% 0 0 77 5:20 AM 7:20 AM N/A N No bats observed. 5 pigs, 2 Philippine doves, 2 drongos, 1 tom cat. 


J-001B: U&SI / 
Finegayan Forest Enhancement Fence Station 1 4/15/2019 Brian Antolin N/A Waxing Gibbous 75% 3 0 88 4:50 PM 6:50 PM N/A N No bats observed. 


J-001B: U&SI / 
Finegayan Forest Enhancement Fence Station 2 4/15/2019 Adrienne Loerzel N/A Waxing Gibbous 75% 1 0 82 4:50 PM 6:50 PM N/A N No bats obsrved. 2 doves, barking frogs, 2 pigs behind fenceline. 


J-001B: U&SI / 
Finegayan Forest Enhancement Fence Station 3 4/15/2019 Christiana Quinata N/A Waxing Gibbous 75% 3 0 80 4:51 PM 6:51 PM N/A N No bats observed. Helicopter at 1755. Ripe pandanus tectorius fruit. 


J-001B: U&SI / 
Finegayan Forest Enhancement Fence Station 5 4/15/2019 Bertina Mendiola N/A Waxing Gibbous 0% 1 0 78 4:55 PM 6:00 PM N/A N No bats observed. 


J-001B: U&SI / 
Finegayan Forest Enhancement Fence Station 7 4/15/2019 Wien Winner N/A Waxing Gibbous 1000% 3 0 83 4:56 PM 6:51 PM N/A N No bats observed. 


J-001B: U&SI / 
Finegayan Forest Enhancement Fence Station 6 4/15/2019 Sine Foster & Sheeka Tareyama N/A Waxing Gibbous 100% 1 0 88 4:56 PM 6:58 PM N/A N No bats observed. Dogs barking. 


J-001B: U&SI / 
Finegayan Forest Enhancement Fence Station 4 4/15/2019 Lauren Gutierrez N/A Waxing Gibbous 90% 3 0 80 5:00 PM 7:00 PM N/A N


No bats observed. Hear: barking frog, francolin, geckos, green house frog. Observed: blue spot 
butterfly, swallowtail, 1 pig, 1 bittern. 


J-001B: U&SI / 
Finegayan Forest Enhancement Fence Station 2 4/16/2019 Adrienne Loerzel & Sine Foster N/A Waxing Gibbous 60% 1 0 80 5:25 AM 7:25 AM N/A N No bats observed. Cat, kakkak, drongo


J-001B: U&SI / 
Finegayan Forest Enhancement Fence Station 1 4/16/2019 Brian Antolin N/A Waxing Gibbous 60% 3 1 84 5:30 AM 7:30 AM N/A N No bats observed. 


J-001B: U&SI / 
Finegayan Forest Enhancement Fence Station 5 4/16/2019 Bertina Mendiola N/A Waxing Gibbous 75% 1 0 79 5:30 AM 7:30 AM N/A N No bats observed. 
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J-001B: U&SI / 
Finegayan Forest Enhancement Fence Station 4 4/16/2019 Lauren Gutierrez N/A Waxing Gibbous 99% 2 0 80 5:30 AM 7:30 AM N/A N


No bats observed. Hear: barking frog, francolin, green house frog, gecko. Observe: 1 bittern, 
swallowtail.


J-001B: U&SI / 
Finegayan Forest Enhancement Fence Station 7 4/16/2019 Wien Winner N/A Waxing Gibbous 75% 4 0 80 5:34 AM 7:34 AM N/A N No bats observed. 


J-001B: U&SI / 
Finegayan Forest Enhancement Fence Station 6 4/16/2019 Sheeka Tareyama N/A Waxing Gibbous 90% 2 0 84 5:34 AM 7:34 AM N/A N No bats observerd. Deer barking. 


J-001B: U&SI / 
Finegayan Forest Enhancement Fence Station 3 4/16/2019 Christiana Quinata N/A Waxing Gibbous 100% 2 0 85 5:34 AM 7:34 AM N/A N No bats observed. 722 construction activity on Route 3A. 


J-001B: U&SI / 
Finegayan Forest Enhancement Fence Station 8 4/22/2019 Lauren Gutierrez N/A Waning Gibbous 60% 2 0 85 5:00 PM 7:00 PM N/A N


No bats observed. Heard gecko, green house frogs, bittern, francolin, barking frog. Observed 
swallow tail, one bittern


J-001B: U&SI / 
Finegayan Forest Enhancement Fence Station 9 4/22/2019 Christiana Quinata N/A Waning Gibbous 60% 1 0 85 5:05 PM 7:05 PM N/A N No bats observed. Heard pigs (Sus scrofa)


J-001B: U&SI / 
Finegayan Forest Enhancement Fence Station 10 4/22/2019 Sheeka Tareyama N/A Waning Gibbous 75% 1 0 85 5:06 PM 7:06 PM N/A N No bats observed.


J-001B: U&SI / 
Finegayan Forest Enhancement Fence Station 8 4/23/2019 Lauren Gutierrez N/A Waning Gibbous 80% 2 0 78 5:30 AM 7:30 AM N/A N


No bats observed. Heard green house frog, gecko, pig, deer, bittern. Observed blu spot butterfly 
Philippine dove, swallowtail.


J-001B: U&SI / 
Finegayan Forest Enhancement Fence Station 9 4/23/2019 Christiana Quinata N/A Waning Gibbous 0% 1 0 78 5:35 AM 7:35 AM N/A N No bats observed. Heard pigs (Sus scrofa)


J-001B: U&SI / 
Finegayan Forest Enhancement Fence Station 10 4/23/2019 Sheeka Tareyama N/A Waning Gibbous 85% 1 0 78 5:36 AM 7:36 AM N/A N No bats observed. Heard francolins. Saw 2 bitterns. 


J-001B: U&SI / 
Finegayan Forest Enhancement Fence Station 15 4/29/2019 Christiana Quinata N/A Waning Crescent 100% 2 0 82 5:00 PM 7:00 PM N/A N


No bats observed. Still hear construction equipment, Walking through survey area before and after 
survey to get to and from survey sites. 


J-001B: U&SI / 
Finegayan Forest Enhancement Fence Station 14 4/29/2019 Sheeka Tareyama N/A Waning Crescent 75% 2 0 80 5:03 PM 7:03 PM N/A N No bats observed. Heard deer and pigs. 


J-001B: U&SI / 
Finegayan Forest Enhancement Fence Station 13 4/29/2019 Adrienne Loerzel N/A Waning Crescent 80% 3 0 80 5:03 PM 7:03 PM N/A N


No bats observed. Saw brown tree snake sliding out of pandanus, heard francolins, geckos, and 
deer.


J-001B: U&SI / 
Finegayan Forest Enhancement Fence Station 12 4/29/2019 Bertina Mendiola N/A Waning Crescent 80% 2 0 81 5:04 PM 7:04 PM N/A N No bats observed. 1 pig, 1 yellow bittern. 
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J-001B: U&SI / 
Finegayan Forest Enhancement Fence Station 11 4/29/2019 Wien Winner N/A Waning Crescent 75% 3 0 82 5:07 PM 7:07 PM N/A N No bats observed.


J-001B: U&SI / 
Finegayan Forest Enhancement Fence Station 15 4/30/2019 Christiana Quinata N/A Waning Crescent 25% 2 0 78 5:20 AM 7:20 AM N/A N No bats observed. 1 deer, 1 francolin. Walked through survey site before and after to get to and 


from survey stations. 


J-001B: U&SI / 
Finegayan Forest Enhancement Fence Station 14 4/30/2019 Sheeka Tareyama N/A Waning Crescent 50% 2 0 78 5:20 AM 7:20 AM N/A N No bats observed. 


J-001B: U&SI / 
Finegayan Forest Enhancement Fence Station 13 4/30/2019 Adrienne Loerzel N/A Waning Crescent 50% 2 0 78 5:22 AM 7:22 AM N/A N No bats observed. Heard francolin, geckos, pig, dove, and deer. 


J-001B: U&SI / 
Finegayan Forest Enhancement Fence Station 12 4/30/2019 Bertina Mendiola N/A Waning Crescent 70% 2 0 81 5:25 AM 7:25 AM N/A N No bats observed. 2 pigs. 


J-001B: U&SI / 
Finegayan Forest Enhancement Fence Station 11 4/30/2019 Wien Winner N/A Waning Crescent 25% 2 0 79 5:30 AM 7:20 AM N/A N No bats observed. 


J-001B: U&SI / 
Finegayan Route 3 Fence Station 3 5/6/2019 Sheeka Tareyama N/A Waxing Crescent 1500% 0 0 86 4:45 PM 6:45 PM N/A N No bats observed. See Eurasian tree sparrows (4), stray dogs (3). GOJV equipment activity ongoing 


inside project fence. 


J-001B: U&SI / 
Finegayan Route 3 Fence Station 1 5/6/2019 Brian Antolin N/A Waxing Crescent 25% 3 0 84 4:45 PM 7:00 PM N/A N No bats observed.


J-001B: U&SI / 
Finegayan Route 3 Fence Station 2 5/6/2019 Sine Foster N/A Waxing Crescent 25% 0 0 79 4:45 PM 6:45 PM N/A N No bats observed. Very busy intersection with POV going into a neighborhood. 2 yellow bitterns


J-001B: U&SI / 
Finegayan Forest Enhancement Fence Station 18 5/6/2019 Bertina Mendiola N/A Waxing Crescent 45% 3 0 85 4:53 PM 6:53 PM N/A N No bats observed. Deer barking


J-001B: U&SI / 
Finegayan Forest Enhancement Fence Station 17 5/6/2019 Lauren Gutierrez N/A Waxing Crescent 60% 2 0 83 5:00 PM 7:00 PM N/A N


No bats observed. Observed skink curious, cycad blue moth, pig. Heard gecko, deer, francolin, 
green house frog, machine gun frog. 


J-001B: U&SI / 
Finegayan Forest Enhancement Fence Station 16 5/6/2019 Adrienne Loerzel N/A Waxing Crescent 60% 1 0 83 5:05 PM 7:05 PM N/A N No bats observed. Heard pigs, francolin, and deer. 2 cycads with seeds outside footprint. 


J-001B: U&SI / 
Finegayan Route 3 Fence Station 3 5/7/2019 Sheeka Tareyama N/A Waxing Crescent 1000% 0 0 78 5:05 AM 7:12 AM N/A N No bats observed. 1 wild dog, 3 Eurasian tree sparrows. 


J-001B: U&SI / 
Finegayan Route 3 Fence Station 1 5/7/2019 Brian Antolin N/A Waxing Crescent 5% 1 0 78 5:10 AM 7:13 AM N/A N No bats observed. 
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J-001B: U&SI / 
Finegayan Route 3 Fence Station 2 5/7/2019 Sine Foster N/A Waxing Crescent 5% 0 0 79 5:11 AM 7:11 AM N/A N No bats observed.


J-001B: U&SI / 
Finegayan Forest Enhancement Fence Station 18 5/7/2019 Bertina Mendiola N/A Waxing Crescent 25% 1 0 79 5:15 AM 7:15 AM N/A N No bats observed. Deer barking, dogs barking.


J-001B: U&SI / 
Finegayan Forest Enhancement Fence Station 16 5/7/2019 Adrienne Loerzel N/A Waxing Crescent 2000% 1 0 520 5:20 AM 7:20 AM N/A N No bats observed. Heard francolins, deer, barking frog, dove, and bittern.


J-001B: U&SI / 
Finegayan Forest Enhancement Fence Station 17 5/7/2019 Lauren Gutierrez N/A Waxing Crescent 80% 1 0 80 5:20 AM 7:20 AM N/A N


No bats observed. Heard green house frog, deer, barking frog. Observed bittern (2), blue spot 
butterfly.


J-001B: U&SI / 
Finegayan Route 3A Fence Station 2 5/13/2019 B. Mendiola N/A Waxing Gibbous 75% 1 0 79 5:07 PM 7:07 PM N/A N No bats observed. 2 doves.


J-001B: U&SI / 
Finegayan Route 3A Fence Station 3 5/13/2019 C. Quinata N/A Waxing Gibbous 75% 2 0 82 5:08 PM 7:08 PM N/A N No bats observed. Saw 3 yellow bitterns


J-001B: U&SI / 
Finegayan Route 3A Fence Station 1 5/13/2019 A. Loerzel N/A Waxing Gibbous 70% 2 0 85 5:09 PM 19:)9 N/A N


No bats observed. Heard francolins, chickens, doves, barking frogs, and geckos. Saw doves and 
bittern. 


J-001B: U&SI / 
Finegayan Route 3A Fence Station 4 5/13/2019 S. Foster N/A Waxing Gibbous 2000% 3 0 82 5:15 PM 7:15 PM N/A N No bats observed.


J-001B: U&SI / 
Finegayan Route 3A Fence Station 2 5/14/2019 B. Mendiola N/A Waxing Gibbous 50% 0 1 81 4:47 AM 6:50 AM N/A N No bats observed. 1 bittern.


J-001B: U&SI / 
Finegayan Route 3A Fence Station 1 5/14/2019 A. Loerzel N/A Waxing Gibbous 25% 0 0 78 4:51 AM 6:51 AM N/A N No bats observed. Heard geckos, chickens, green house frogs. Saw doves. 


J-001B: U&SI / 
Finegayan Route 3A Fence Station 4 5/14/2019 S. Foster N/A Waxing Gibbous 100% 0 2 77 5:00 AM 7:00 AM N/A N No bats observed. Saw 2 doves. Sprinkle at the beginning of observation (5‐10 min.)


J-001B: U&SI / 
Finegayan Route 3A Fence Station 3 5/14/2019 C. Quinata N/A Waxing Gibbous 25% 0 2 78 5:05 AM 7:05 AM N/A N No bats observed. Saw one yellow bittern, one francolin, and 2 chickens.


J-001B: U&SI / 
Finegayan Route 3A Fence Station 7 7/24/2019 J. Salas N/A Waning Gibbous 100% 2 2 78 5:06 PM 7:08 PM N/A N No bats observed. Yellow bittern flew norht across survey area. 


J-001B: U&SI / 
Finegayan Route 3A Fence Station 6 7/24/2019 S. Tareyama N/A Waning Gibbous 100% 2 2 78 5:08 PM 7:10 PM N/A N No bats observed. 
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J-001B: U&SI / 
Finegayan Route 3A Fence Station 5 7/24/2019 S. Foster N/A Waning Gibbous 100% 0 2 79 5:20 PM 7:10 PM N/A N No bats observed. One deer.


J-001B: U&SI / 
Finegayan Route 3A Fence Station 5 7/25/2019 S. Foster N/A Waning Gibbous 40% 0 0 81 5:00 AM 7:00 AM N/A N No bats observed. 2 dogs.


J-001B: U&SI / 
Finegayan Route 3A Fence Station 7 7/25/2019 J. Salas N/A Waning Gibbous 75% 1 0 78 5:01 AM 6:56 AM N/A N No bats observed. Ended because machinery passing through. 


J-001B: U&SI / 
Finegayan Route 3A Fence Station 6 7/25/2019 B. Antolin N/A Waning Gibbous 50% 1 0 78 5:10 AM 7:10 AM N/A N No bats observed. 1 Philippine dove. 


J-001B: U&SI / 
Finegayan Route 3A Commerical Gate 9/23/2019 J. Salas N/A Waning Crescent 50% 2 0 82 5:00 PM 7:00 PM N/A N No bats observed. 1723 dog walks along Route 3a. 


J-001B: U&SI / 
Finegayan Route 3A Commerical Gate 9/24/2019 J. Salas N/A Waning Crescent 100% 4 1 75 5:05 AM 7:05 AM N/A N No bats observed. 


J-001B: U&SI / 
Finegayan J001B Rt. 3 Station 2 9/30/2019 S. Tareyama N/A Waxing Crescent 50% 2 0 82 5:00 PM 7:00 PM N/A N No bats observed.


J-001B: U&SI / 
Finegayan J001B Rt. 3 Station 1 9/30/2019 S. Foster N/A Waxing Crescent 25% 0 0 81 5:08 PM 7:18 PM N/A N No bats observed. Lightning before 7pm. 


J-001B: U&SI / 
Finegayan J001B Rt. 3 Station 2 10/1/2019 A. Loerzel N/A Waxing Crescent 30% 0 0 77 4:55 AM 6:55 AM N/A N No bats observed. 12 birds (doves, plovers, and stilts)


J-001B: U&SI / 
Finegayan J001B Rt. 3 Station 1 10/1/2019 J. Salas N/A Waxing Crescent 25% 2 0 78 5:00 AM 7:00 AM N/A N No bats observed. 0606 feral dog crosses, 0615 pigeon on powerline, 0626 3 puppies and 


2 dogs, 0657 pigeon flies across street heading east.


J-001B: U&SI / 
Finegayan Route 3 Desilting Basin Station 1 10/16/2019 J. Salas N/A Waning Gibbous 50% 1 0 84 4:52 PM 6:52 PM N/A N No bats observed. 1852 lighting from southeast from survey area.


J-001B: U&SI / 
Finegayan Perimeter Fence Station 2 10/16/2019 S. Tareyama N/A Waning Gibbous 25% 2 0 86 4:53 PM 6:53 PM N/A N No bats observed.


J-001B: U&SI / 
Finegayan Perimeter Fence Station 1 10/16/2019 S. Foster N/A Waning Gibbous 0% 0 0 84 5:00 PM 7:00 PM N/A N No bats observed. 2 doves, 2 dogs.


J-001B: U&SI / 
Finegayan Perimeter Fence Station 2 10/17/2019 S. Tareyama N/A Waning Gibbous 25% 0 0 76 4:50 AM 6:55 AM N/A N No bats observed.
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J-001B: U&SI / 
Finegayan Perimeter Fence Station 1 10/17/2019 S. Foster N/A Waning Gibbous 25% 0 0 81 4:58 AM 6:58 AM N/A N No bats observed.


J-001B: U&SI / 
Finegayan Route 3 Desilting Basin Station 1 10/17/2019 J. Salas N/A Waning Gibbous 82% 0 0 81 4:58 AM 6:58 AM N/A N No bats observed. 0510 dog lays in front of survey point for 1.5 hours. 0522 cyclist drives 


by survey point.


J-001B: U&SI / 
Finegayan Forest Enhancement Fence Station 19 10/23/2019 S. Foster N/A Waxing Crescent 100% 2 0 84 5:00 PM 7:00 PM N/A N No bats observed. 1 Deer, 1 male wild pig


J-001B: U&SI / 
Finegayan Forest Enhancement Fence Station 19 10/24/2019 S. Foster N/A Waxing Crescent 25% 1 0 79 5:14 AM 7:14 AM N/A N No bats observed. 6 Deers, 2 Pair of Francolin


P‐102: Power 
Upgrades / Harmon


P102 (Survey Station 1: Survey Area 1) 3/28/2018 Joshua Salas N/A Waxing Gibbous 75% 3 0 82 5:00 PM 7:15 PM N/A N Bearing range observed (30-330), no bats seen, Wien surveyed


P‐102: Power 
Upgrades / Harmon


P102 (Along Route 3 looking W 
between 220° and 260°) 3/28/2018 Wien Winner N/A Waxing Gibbous 75% 3 0 82 5:00 PM 7:15 PM N/A N Josh surveyed, no bats obsereved


P‐102: Power 
Upgrades / Harmon


P102 (station 1, point 2) 3/29/2018 Christina Quinata N/A Waning Gibbous 25% 4 0 79 5:20 AM 7:20 AM N/A N No bats observed during survey. Smoke from fire smelled during survey.


P‐102: Power 
Upgrades / Harmon


P102 (Station 1, point 1) 3/29/2018 Lauren Gutierrez N/A Waning Gibbous 75% 2 to 3 0 79 5:20 AM 7:20 AM N/A N Vitex dominant canopy, SPP observed flocks whimbrels 8-10 ea, Eurasian sparrow, dog, 
smoke from unseen fire smelled during survey (entire)


P‐102: Power 
Upgrades / Harmon


P102 (Survey Area 2, Station 2) 5/3/2018 Wien Winner N/A Waning Gibbous 40% 2 0 84 5:20 PM 7:20 PM N/A N No bats observed, Josh surveyed


P‐102: Power 
Upgrades / Harmon


P102 (Survey Area 2, Station 1) 5/3/2018 Joshua Salas N/A Waning Gibbous 50% 2 0 82 5:20 PM 7:20 PM N/A N No bats see. Tree sparrows, dogs barking, WW surveyed


P‐102: Power 
Upgrades / Harmon


P102 (Survey Area 2, Station 1) 5/4/2018 Joshua Salas N/A Waning Gibbous 0% 1 2 77 5:15 AM 7:15 AM N/A N No bats seen, Tree sparrow, PI dove, light drizzle, WW surveyed


P‐102: Power 
Upgrades / Harmon


P102 (Survey Area 2, Station 2) 5/4/2018 Wien Winner N/A Waning Gibbous 40% 1 2 76 5:15 AM 7:15 AM N/A N No bats observed, Josh surveyed


P‐102: Power 
Upgrades / Harmon


P102 (Station 11, looking E-N) 8/7/2018 Wien Winner N/A Waning Crescent 75% 0 0 86 5:06 PM 7:16 PM N/A N No bats observed


P‐102: Power 
Upgrades / Harmon


P102 (Station 11, looking E-S) 8/7/2018 Kathleen Plaza N/A Waning Crescent 100% 1 0 84 5:06 PM 7:06 PM N/A N A few (4-6) drongos flying, 2 PI doves, bo bats observed. Win observed
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P‐102: Power 
Upgrades / Harmon


P102 (Station 11, looking E-S) 8/8/2018 Christina Quinata N/A Waning Crescent 100% 0 0 78 5:20 AM 7:20 AM N/A N Yellow bitterns (2), Drangos (2), Eurrasian sparrow (2) NO BATS OBSERVED 


P‐102: Power 
Upgrades / Harmon


P102 (Station 11, looking E-N) 8/8/2018 Wien Winner N/A Waning Crescent 100% 0 0 78 5:20 AM 7:20 AM N/A N No bats observed. Saw 2 PI dove. 


P‐102: Power 
Upgrades / Harmon


P102 Station 6 looking N-W 8/15/2018 Joshua Salas N/A Waxing Crescent 75% 3 2 80 5:00 PM 7:00 PM N/A N
Bird flew neardby survey station; PI dove flew across station. Feral  chickens crossed the 
survey area; 2 drongos flew across survey area; bittern flew across survey area. NO BATS 
SEEN!


P‐102: Power 
Upgrades / Harmon


P102 Surey Station 6 looking from W- 
N 8/15/2018 Wien Winner N/A Waxing Crescent 90% 3 2 82 5:00 PM 7:00 PM N/A N No bats observed.


P‐102: Power 
Upgrades / Harmon


P102 Survey Station 6 looking N- W 8/16/2018 Kathleen Plaza N/A Waxing Crescent 100% 0 3 77 5:17 AM 7:17 AM N/A N No bats observed. Heard roosters. Cars started frequenting at 0550h 


P‐102: Power 
Upgrades / Harmon


P102 Station 6 looking W-N 8/16/2018 Joshua Salas N/A Waxing Crescent 100% 14 3 77 5:17 AM 7:17 AM N/A N Dogs barking in th edistance. No bats observed


P‐102: Power 
Upgrades / Harmon


P102 MH 44 - 47 9/14/2018 Christina Quinata N/A Waxing Gibbous 50% 0 0 83 4:36 PM 6:40 PM N/A N CQ, Helicopters overheard @ 1638, helicopters @ 1823, 3 yellow bitterns, 1 drongo, 11 PI 
dove, no bats observed


P‐102: Power 
Upgrades / Harmon


P102 MH 44 looking toward MH 47 9/17/2018 Wien Winner N/A Waxing Gibbous 75% 1 0 78 5:10 AM 7:10 AM N/A N No bats observed , Josh surveyed


P‐102: Power 
Upgrades / Harmon


P102 MH 48- 44 (looking from 44-48) 9/17/2018 Joshua Salas N/A Waxing Gibbous 50% 1 0 87 5:15 AM 7:15 AM N/A N No fruit bats seen


P‐102: Power 
Upgrades / Harmon


P102 MH 48 <-- 51 9/20/2018 Kathleen Plaza N/A Waxing Gibbous 100% 2 3 82 4:14 PM 6:14 PM N/A N No Bats observed. Several bittern and drongos observed flying from the opposite forest 
through the road. Planes, Jets observed flying towards AAFB


P‐102: Power 
Upgrades / Harmon


P102 MH 48--> 51 9/20/2018 Joshua Salas N/A Waxing Gibbous 100% 4 2 84 4:15 PM 6:15 PM N/A N Helecopter flew over survey area, plane flew over survey area, jets flew over survey area, 
black drongo, bomber flew over area. No bats seen


P‐102: Power 
Upgrades / Harmon


P102 MH 48 <-- 51 9/21/2018 Kathleen Plaza N/A Waxing Gibbous 100% 2 2 75 5:08 AM 7:08 AM N/A N No Bats observed. Win observed. Approx. 16 drongos and 2 bitterns observed flying from 
p 102 project footprint to the otherside of the forest across the road


P‐102: Power 
Upgrades / Harmon


P102 MH 48--> 51 9/21/2018 Wien Winner N/A Waxing Gibbous 100% 2 3 78 5:10 AM 7:10 AM N/A N No Bats observed. Kat observed


P‐102: Power 
Upgrades / Harmon


P102 Anderson front gate -- >MH 53 10/1/2018 Wien Winner N/A Waning Gibbous 75% 1 0 85 4:30 PM 6:30 PM N/A N No Bats observed. Kat observed
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P‐102: Power 
Upgrades / Harmon


P102 MH 53- Anderson front gate 10/1/2018 Kathleen Plaza N/A Waning Gibbous 100% 1 1 80 4:30 PM 6:30 PM N/A N 4 Drongos, 4 jets & 1 plane flying over survey area, NO BATS OBSERVED. Wien surveyed


P‐102: Power 
Upgrades / Harmon


P102 Anderson front gate ‐‐ >MH 53 10/2/2018 J. Salas, B. Mendiola N/A Waning Gibbous 25% 0 0 75 5:25 AM 7:25 AM N/A N bittern spotted flying x 2, drongo x2, F. collard dove x1. NO BATS SEEN.


P‐102: Power 
Upgrades / Harmon


P102 MH 53- Anderson front gate 10/2/2018 Kathleen Plaza N/A Waning Gibbous 50% 0 0 78 5:28 AM 7:28 AM N/A N 2 bittern,3 drongos. NO BATS OBSERVED. Joshua and Tina observed


P‐102: Power 
Upgrades / Harmon


P102 MH 53- 56 10/3/2018 Wien Winner N/A Waning Crescent 50% 1 0 85 4:45 PM 6:45 PM N/A N Plane flwe by, helicopter flewby, saw 1 bittern. No bats observed


P‐102: Power 
Upgrades / Harmon


P102 MH 53-56 10/4/2018 Kathleen Plaza N/A Waning Gibbous 100% 3 2 79 5:25 AM 7:25 AM N/A N No bats observed; 3 bitterns, 2 drongos, 3 PI doves observed


P‐102: Power 
Upgrades / Harmon


P102 MH 39‐42 10/29/2018 Christina Quinata N/A Waning Gibbous 25% 1 0 87 4:24 PM 6:24 PM N/A N Plane observed 1653. NO BATS OBSERVED


P‐102: Power 
Upgrades / Harmon


P102 MH 44‐43  10/29/2018 B. Mendiola, K. Plaza N/A Waning Gibbous 25% 2 0 84 4:25 PM 6:25 PM N/A N No bats present; 7 drongos, 1 jet passing through


P‐102: Power 
Upgrades / Harmon


P102 MH 42-43 10/29/2018 Wien Winner N/A Waxing Gibbous 50% 1 0 85 4:30 PM 6:30 PM N/A N No bats observed


P‐102: Power 
Upgrades / Harmon


P102 MH 39-42 10/30/2018 Joshua Salas N/A Waning Gibbous 100% 2 3 79 4:59 AM 7:00 AM N/A N No fruit bats observed, multiple cars passed along rout 11


P‐102: Power 
Upgrades / Harmon


P102 MH 42-43 10/30/2018 Wien Winner N/A Waxing Gibbous 75% 0 4 79 5:10 AM 7:10 AM N/A N No bats observed


P‐102: Power 
Upgrades / Harmon


P102 MH 44-43 10/30/2018 B. Mendiola, K. Plaza N/A Waning Gibbous 75% 1 3 78 5:18 AM 7:18 AM N/A N No bats present; 3 drongos, 2 PI doves observe


P‐102: Power 
Upgrades / Harmon


P102 MH 38-37 (pt. 2 MH 38-37) 11/8/2018 Joshua Salas N/A New Moon 100% 4 0 82 4:05 PM 6:05 PM N/A N No bats seen, Navy cavs passing through


P‐102: Power 
Upgrades / Harmon


P102 MH 36-39 (Pt 1 MH 36- 37) 11/8/2018 Wien Winner N/A Waxing Crescent 100% 1 0 83 4:07 PM 6:07 PM N/A N No bats observed, Josh surveyed, Kat surveyed


P‐102: Power 
Upgrades / Harmon


P102 MH 36-39 (Pt. 3, MH 39-38) 11/8/2018 K. Plaza, B. Mendiola N/A New Moon 100% 3 0 82 4:08 PM 6:08 PM N/A N No bats observed; 2 PI doves, 1 drongo, 2 bitterns obseved 
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P‐102: Power 
Upgrades / Harmon


P102 MH 36- 39 (Pt. 1, MH 36-37) 11/9/2018 Wien Winner N/A Waxing Crescent 75% 1 0 79 5:05 AM 7:05 AM N/A N No bats observed, Josh surveyed, Kat surveyed


P‐102: Power 
Upgrades / Harmon


P102 MH  36-39 (Pt 2, MH 38-39) 11/9/2018 Joshua Salas N/A New Moon 0% 2 0 77 5:10 AM 7:03 AM N/A N No bats seen


P‐102: Power 
Upgrades / Harmon


P102 MH 36-39 (Pt. 3, MH 39-38) 11/9/2018 K. Plaza, B. Mendiola N/A Waxing Crescent 75% 1 0 77 5:25 AM 7:25 AM N/A N No bats observed; 1 PI doves, 2 drongo, 3 plovers, 1 bittern observed


P‐102: Power 
Upgrades / Harmon


P102 MH 16-17 (Pt.1 MH 15) 2/26/2019 Sheeka Tareyama N/A Waning Gibbous 50% 0 0 85 4:47 PM 6:47 PM N/A N No Fruit Bats Observed.


P‐102: Power 
Upgrades / Harmon


P102 MH 16-17 (Pt.2MH 17) 2/26/2019 Wien Winner N/A Waning Gibbous 50% 2 0 83 4:47 PM 6:47 PM N/A N No Fruit Bats Observed.


P‐102: Power 
Upgrades / Harmon


P102 MH 16-17 (Pt.2MH 17) 2/27/2019 Wien Winner N/A Waning Gibbous 25% 1 0 78 5:11 AM 7:15 AM N/A N No Fruit Bats Observed.


P‐102: Power 
Upgrades / Harmon


P102 MH 16-17 (Pt.1 MH 15) 2/27/2019 Sheeka Tareyama N/A Waning Gibbous 50% 0 0 75 5:11 AM 7:15 AM N/A N No Fruit Bats Observed.


P‐103: Water Wells 
AAFB


Test Well 1 1/23/2019 Wien Winner N/A Waning Gibbous 50% 2 0 82 4:55 PM 6:55 PM 0 N No Fruit Bats Observed.


P‐103: Water Wells 
AAFB


Test Well 1 1/23/2019 Bertina Mendiola N/A Waning Gibbous 75% 3 0 82 4:55 PM 6:55 PM 0 N 1 pig crossing into project boundary. No Fruit Bats Observed


P‐103: Water Wells 
AAFB


Test Well 1 1/24/2019 Wien Winner N/A Waning Gibbous 25% 1 0 78 5:40 AM 6:30 AM 0 N No Fruit Bats Observed.


P‐103: Water Wells 
AAFB


Test Well 1 1/24/2019 Bertina Mendiola N/A Waning Gibbous 50% 1 0 76 5:45 AM 7:45 AM 0 N No Fruit Bats Observed.


P‐103: Water Wells 
AAFB


Bat Reconn Test Well 2, Transect 1 1/29/2019 ChristianaJo Quinata & Katherine 
Brunsen N/A Waning Crescent 100% 3 0 7:02 AM 7:45 AM 0 Y No Bats observed in project footprint. Bats observed at 0620‐0625‐ 3 bats flying over route 3A, 


Direction NW into HMU (1 bat) and North of HMU (2 bats)


P‐103: Water Wells 
AAFB


Bat Reconn Test Well 2, Transect 2 1/29/2019 Bertina Mendiola N/A Waning Crescent 100% 3 0 75 7:02 AM 7:45 AM 0 N No Fruit Bats observed in project footprint. Bearing walking in: 62 deg. NE; Bearing walking out: 
243 deg SW


P‐103: Water Wells 
AAFB


Bat Reconn Test Well 2, Transect 3 1/29/2019 Wien Winner N/A Waning Crescent 75% 3 0 76 7:02 AM 7:45 AM 0 Y Bat observed on the way to TW2 along RTE 3A next to cistern.
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P‐103: Water Wells 
AAFB


Test Well 2 2/19/2019 Sheeka Tareyama N/A Waning Gibbous 95% 5 0 81 5:16 PM 6:45 PM 0 N Hear geckos and frog calling


P‐103: Water Wells 
AAFB


Test Well 2 2/19/2019 Bertina Mendiola N/A Waning Gibbous 95% 4 0 81 5:16 PM 6:45 PM 0 N No Fruit Bats Observed.


P‐103: Water Wells 
AAFB


Test Well 2 2/20/2019 Wien Winner N/A Waning Gibbous 100% 3 3 76 5:31 AM 7:31 AM 0 Y One bat flew from HMU area east toward TW2 at 0623. Same bat that Sheeka saw


P‐103: Water Wells 
AAFB


Test Well 2 2/20/2019 Sheeka Tareyama N/A Waning Gibbous 95% 5 3 75 5:31 AM 7:29 AM 0 Y 0623‐one bat flying from HMU, east toward TW2. Same bat that Wien saw


P250/P260: AAFB 
North Ramp


Station 1 6/20/2019 S. Foster N/A Waxing Gibbous 100% 2 2 82 12:00 AM 12:00 AM N/A N No bats observed. Around 1800 heavy rain (continued for 30 minutes). 


P250/P260: AAFB 
North Ramp


Station 2 6/20/2019 S. Tareyama N/A Waning Gibbous 90% 2 4 82 12:00 AM 12:00 AM N/A N No bats observed.


P250/P260: AAFB 
North Ramp


Station 1 6/21/2019 A. Loerzel N/A Waning Gibbous 80% 2 0 80 12:00 AM 12:00 AM N/A N No bats observed. Saw many yellow bitterns and sparrows, Philippine dove. 0614 light rain. Heard 
chickens, yellow bittern, Sali, drongo, sparrows, francolins.


P250/P260: AAFB 
North Ramp


Station 2 6/21/2019 S. Tareyama N/A Waning Gibbous 90% 2 0 79 12:00 AM 12:00 AM N/A N No bats observed.


P‐715: LFTRC / 
Northwest Field


RTE. 3A Phase 1 station 3 9/5/2018 C. Quinata N/A Waxing Crescent 100% 0 0 78 5:26 PM 7:06 PM N/A N Helicopter flew by around 1730. No bats observed. Saw 4 yellow bittern


P‐715: LFTRC / 
Northwest Field


RTE. 3A Phase 1 station 1 9/5/2018 W. Winner N/A Waxing Crescent 100% 0 0 83 5:28 PM 7:12 PM N/A N Helicopter flew by. No bats observed


P‐715: LFTRC / 
Northwest Field


RTE. 3A Phase 1 station 2 9/5/2018 K. Plaza N/A Waxing Crescent 100% 0 0 83 5:28 PM 7:28 PM N/A N


P‐715: LFTRC / 
Northwest Field


RTE. 3A Phase 1 station 1 9/6/2018 M. Ibanez N/A Waxing Crescent 75% 0 0 78 5:10 AM 7:10 AM N/A N No bats observed


P‐715: LFTRC / 
Northwest Field


RTE. 3A Phase 1 station 3 9/6/2018 W. Winner N/A Waxing Crescent 75% 0 0 78 5:10 AM 7:10 AM N/A N No bats observed


P‐715: LFTRC / 
Northwest Field


RTE. 3A Phase 1 station 2 9/6/2018 K. Plaza N/A Waxing Crescent 75% 0 0 78 5:23 AM 7:10 AM N/A N Saw 2 birds. No bats observed.
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P‐715: LFTRC / 
Northwest Field


RTE. 3A Phase 2 station 1 9/6/2018 J. Salas N/A Waxing Crescent 75% 1 2 80 5:10 PM 7:07 PM N/A N Helicopter flew near survey area, multiple cars passing by survey area, no bats observered 


P‐715: LFTRC / 
Northwest Field


RTE. 3A Phase 2 station 2 9/6/2018 C. Quinata N/A Waxing Crescent 75% 1 0 80 5:10 PM 7:10 PM N/A N


P‐715: LFTRC / 
Northwest Field


RTE. 3A Phase 2 station 2 9/7/2018 J. Salas N/A Waxing Crescent 25% 1 0 78 5:27 AM 5:24 AM N/A N Yellow bittern flew over survey area, 1 PI dove


P‐715: LFTRC / 
Northwest Field


RTE. 3A Phase 2 station 1 9/7/2018 M. Mazurek N/A Waxing Crescent 25% 0 0 78 5:30 AM 7:24 AM N/A N Saw 4 dove, 2 flocks sparrow (7 each)


P‐715: LFTRC / 
Northwest Field


RTE. 3A Phase 3 and 4 station 1 10/10/2018 J. Salas N/A Waning Crescent 75% 3 2 82 4:20 PM 6:21 PM N/A N No bats seen


P‐715: LFTRC / 
Northwest Field


RTE. 3A Phase 3 and 4 station 2 10/10/2018 C. Quinata N/A Waning Crescent 75% 3 0 85 4:20 PM 6:20 PM N/A N No bats  observed during survey


P‐715: LFTRC / 
Northwest Field


RTE. 3A Phase 3 and 4 station 3 10/10/2018 K. Plaza/B. Mendiola N/A Waning Crescent 50% 3 0 85 4:21 PM 6:21 PM N/A N Observed birds flying into site. No fruit bats observed


P‐715: LFTRC / 
Northwest Field


RTE. 3A Phase 3 and 4 station 4 10/10/2018 W. Winner N/A Waning Crescent 75% 2 2 84 4:21 PM 6:22 PM N/A N Saw 2 PI dove, saw 2 bittern, no bats observed


P‐715: LFTRC / 
Northwest Field


RTE. 3A Phase 3 and 4 station 3 10/11/2018 K. Plaza/B. Mendiola N/A Waning Crescent 75% 0 0 81 5:17 AM 7:17 AM N/A N 2 yellow bitterns, 2 doves, no bats observed


P‐715: LFTRC / 
Northwest Field


RTE. 3A Phase 3 and 4 station 1 10/11/2018 J. Salas N/A Waning Crescent 75% 3 0 80 5:20 AM 7:20 AM N/A N yellow bittern calls; multiple cars passess, no bats seen


P‐715: LFTRC / 
Northwest Field


RTE. 3A Phase 3 and 4 station 4 10/11/2018 W. Winner N/A Waning Crescent 75% 1 0 80 5:20 AM 7:20 AM N/A N no bats observed


P‐715: LFTRC / 
Northwest Field


RTE. 3A Phase 3 and 4 station 2 10/11/2018 C. Quinata N/A Waning Crescent 75% 3 0 81 5:24 AM 7:24 AM N/A N 2 yellow bittern, no bats observed


P‐715: LFTRC / 
Northwest Field


RTE. 3A Phase 5 and6  station 1 11/13/2018 K. Plaza/B. Mendiola N/A Waxing Crescent 0% 1 0 84 4:00 PM 6:00 PM N/A N No bats observed/ No birds observed


P‐715: LFTRC / 
Northwest Field


RTE. 3A Phase 5 and6  station 2 11/13/2018 W. Winner N/A Waxing Crescent 25% 2 0 84 4:00 PM 6:00 PM N/A N No bats observed/ No birds observed
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P‐715: LFTRC / 
Northwest Field


RTE. 3A Phase 5 and6  station 2 11/14/2018 W. Winner N/A Waxing Crescent 25% 1 0 79 5:20 AM 7:20 AM N/A N No bats observed


P‐715: LFTRC / 
Northwest Field


RTE. 3A Phase 5 and6  station 1 11/14/2018 K. Plaza/B. Mendiola N/A Waxing Crescent 75% 1 0 78 5:20 AM 7:20 AM N/A N 2 Bitterns, No bats observed


P‐715: LFTRC / 
Northwest Field


RTE. 3A Phase 5 and6  station 3 11/15/2018 K. Plaza/B. Mendiola N/A Waxing Crescent 75% 1 0 82 4:18 PM 6:18 PM N/A N No bats observed


P‐715: LFTRC / 
Northwest Field


RTE. 3A Phase 5 and6  station 4 11/15/2018 W. Winner N/A Waxing Crescent 75% 1 2 84 4:20 PM 6:20 PM N/A N  1 bittern, No bats observed


P‐715: LFTRC / 
Northwest Field


RTE. 3A Phase 5 and6  station 4 11/16/2018 W. Winner N/A Waxing Crescent 75% 2 0 80 5:10 AM 7:10 AM N/A N No bats observed


P‐715: LFTRC / 
Northwest Field


RTE. 3A Phase 5 and6  station 3 11/16/2018 K. Plaza N/A Waxing Crescent 100% 2 0 81 5:21 AM 7:21 AM N/A N No bats observed


P‐715: LFTRC / 
Northwest Field


RTE. 3A Phase 5 and6  station 5 11/19/2018 B. Mendiola N/A Waxing Gibbous 25% 3 0 85 3:59 PM 5:59 PM N/A N 2 birds, no bats observed


P‐715: LFTRC / 
Northwest Field


RTE. 3A Phase 5 and6  station 6 11/19/2018 W. Winner N/A Waxing Gibbous 25% 1 0 85 4:00 PM 6:00 PM N/A N No bats observed


P‐715: LFTRC / 
Northwest Field


RTE. 3A Phase 5 and6  station 6 11/20/2018 W. Winner N/A Waxing Gibbous 25% 1 0 79 5:15 AM 7:15 AM N/A N No bats observed


P‐715: LFTRC / 
Northwest Field


RTE. 3A Phase 5 and6  station 5 11/20/2018 K. Plaza N/A Waxing Gibbous 50% 2 0 78 5:30 AM 7:30 AM N/A N 3 plovers, no bats observed


P‐715: LFTRC / 
Northwest Field


Wash Bay Area 12/11/2018 W. Winner N/A Waxing Crescent 50% 2 0 85 4:10 PM 6:10 PM N/A N No bats observed


P‐715: LFTRC / 
Northwest Field


Wash Bay Area 12/12/2018 W. Winner N/A Waxing Crescent 25% 1 0 80 5:15 AM 7:15 AM N/A N Saw 1 bittern, no bats observed


P‐715: LFTRC / 
Northwest Field


RTE. 3A Phase 7 to 9 station 1 12/13/2018 K. Plaza N/A Waxing Crescent 100% 1 0 83 4:24 PM 6:24 PM N/A N No bats observed


P‐715: LFTRC / 
Northwest Field


RTE. 3A Phase 7 to 9 station 3 12/13/2018 W. Winner N/A Waxing Crescent 75% 2 0 83 4:30 PM 6:30 PM N/A N No bats observed
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P‐715: LFTRC / 
Northwest Field


RTE. 3A Phase 7 to 9 station 2 12/13/2018 B. Mendiola N/A Waxing Crescent 75% 3 0 82 4:31 PM 6:31 PM N/A N No bats observed


P‐715: LFTRC / 
Northwest Field


RTE. 3A Phase 7 to 9 station 3 12/14/2018 W. Winner N/A Waxing Crescent 75% 1 0 78 5:20 AM 7:20 AM N/A N No bats observed


P‐715: LFTRC / 
Northwest Field


RTE. 3A Phase 7 to 9 station 1 12/14/2018 K. Plaza N/A Waxing Crescent 100% 1 0 84 5:22 AM 7:22 AM N/A N No bats observed


P‐715: LFTRC / 
Northwest Field


RTE. 3A Phase 7 to 9 station 2 12/14/2018 B. Mendiola N/A Waxing Crescent 75% 1 0 75 5:40 AM 7:40 AM N/A N 1 plover, no bats observed


P‐715: LFTRC / 
Northwest Field


RTE. 3A Phase 7 to 9 station 4 12/17/2018 K. Plaza N/A Waxing Gibbous 75% 3 2 82 4:10 PM 6:10 PM N/A N No bats observed


P‐715: LFTRC / 
Northwest Field


RTE. 3A Phase 7 to 9 station 6 12/17/2018 W. Winner N/A Waxing Gibbous 100% 2 2 80 4:15 PM 6:15 PM N/A N No bats observed


P‐715: LFTRC / 
Northwest Field


RTE. 3A Phase 7 to 9 station 5 12/17/2018 B. Mendiola N/A Waxing Gibbous 100% 4 2 81 4:19 PM 6:19 PM N/A N 1 PI dove, 1 unknown bird, 2 drongos, no bats observed


P‐715: LFTRC / 
Northwest Field


RTE. 3A Phase 7 to 9 station 6 12/18/2018 W. Winner N/A Waxing Gibbous 25% 1 0 81 5:15 AM 7:15 AM N/A N 2 Bitterns, No bats observed


P‐715: LFTRC / 
Northwest Field


RTE. 3A Phase 7 to 9 station 4 12/18/2018 K. Plaza N/A Waxing Gibbous 75% 2 0 80 5:37 AM 7:37 AM N/A N 3 PI dove, no bats observed


P‐715: LFTRC / 
Northwest Field


RTE. 3A Phase 7 to 9 station 5 12/18/2018 B. Mendiola N/A Waxing Gibbous 75% 4 0 80 5:50 AM 7:50 AM N/A N 1 unknown bird, 2 PI dove, 4 drongos, no bats observec


P‐715: LFTRC / 
Northwest Field


Boring 10-13 station 2 3/4/2019 W. Winner N/A Waning Crescent 0% 1 0 84 5:00 PM 7:00 PM N/A N No bats observed


P‐715: LFTRC / 
Northwest Field


Boring 10‐13 station 1 3/4/2019 B. Mendiola/P. Foster N/A Waning Crescent 25% 1 0 82 5:00 PM 7:00 PM N/A N Loud banging, 1-deer ran into car, 1-dog spotted, no fruit bat observed


P‐715: LFTRC / 
Northwest Field


Boring 10‐13 station 2 3/5/2019 W. Winner N/A Waning Crescent 25% 1 0 72 5:54 AM 7:54 AM N/A N No bats observed


P‐715: LFTRC / 
Northwest Field


Boring 10-13 station 1 3/5/2019 B. Mendiola/P. Foster N/A Waning Crescent 75% 1 0 72 5:54 AM 7:54 AM N/A N 1-deer observed, no bats observed
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P‐715: LFTRC / 
Northwest Field


Zone 1 Range Road sta. 1 3/14/2019 S. Tareyama N/A Waxing Crescent 85% 2 0 89 4:55 PM 7:01 PM N/A N 1728 person on ATV passes by station, again at 1731, 1737, 1751, mule w/ 4 people 
passes by 1756. No bats observed.


P‐715: LFTRC / 
Northwest Field


Zone 1 Range Road sta. 2 3/14/2019 C. Quinata N/A Waxing Crescent 50% 6 0 89 5:01 PM 7:01 PM N/A N No bats observed


P‐715: LFTRC / 
Northwest Field


Zone 1 Range Road sta. 4 3/14/2019 W. Winner N/A Waxing Crescent 50% 4 0 83 5:01 PM 7:01 PM N/A N No bats observed


P‐715: LFTRC / 
Northwest Field


Zone 1 Range Road sta. 3 3/14/2019 B. Mendiola N/A Waxing Crescent 75% 4 0 83 5:06 PM 7:06 PM N/A N No bats observed


P‐715: LFTRC / 
Northwest Field


Zone 1 Range Road sta. 2 3/15/2019 C. Quinata N/A Waxing Crescent 100% 6 0 78 5:44 AM 7:44 AM N/A N barking deer, 3 bittern flying, no bats observed


P‐715: LFTRC / 
Northwest Field


Zone 1 Range Road sta. 1 3/15/2019 L. Gutierrez N/A Waxing Crescent 90% 6 0 78 5:45 AM 7:45 AM N/A N Observed 1 bittern, 2 pigs, 2 deers


P‐715: LFTRC / 
Northwest Field


Zone 1 Range Road sta. 3 3/15/2019 B. Mendiola N/A Waxing Crescent 100% 1 0 76 5:45 AM 7:45 AM N/A N barking deer, no bats observed


P‐715: LFTRC / 
Northwest Field


Zone 1 Range Road sta. 4 3/15/2019 W. Winner N/A Waxing Crescent 100% 3 0 78 5:45 AM 7:45 AM N/A N No bats observed


P‐715: LFTRC / 
Northwest Field


Zone 1 Range Road sta. 5 3/18/2019 S. Tareyama N/A Waxing Gibbous 40% 2 0 87 4:49 PM 6:50 PM N/A N geckos calling, no bats observed, deer barking coming from east


P‐715: LFTRC / 
Northwest Field


Zone 1 Range Road sta. 6 3/18/2019 C. Quinata N/A Waxing Gibbous 82% 3 0 82 4:52 PM 6:52 PM N/A N No bats observed


P‐715: LFTRC / 
Northwest Field


Zone 1 Range Road sta. 7 3/18/2019 W. Winner N/A Waxing Gibbous 500% 1 0 83 5:52 PM 7:52 PM N/A N No bats observed


P‐715: LFTRC / 
Northwest Field


Zone 1 Range Road sta. 6 3/19/2019 C. Quinata N/A Waxing Gibbous 25% 3 0 78 5:42 AM 7:42 AM N/A N No bats observed


P‐715: LFTRC / 
Northwest Field


Zone 1 Range Road sta. 7 3/19/2019 W. Winner N/A Waxing Gibbous 25% 2 0 78 5:42 AM 7:42 AM N/A N No bats observed


P‐715: LFTRC / 
Northwest Field


Zone 1 Range Road sta. 5 3/19/2019 S. Tareyama N/A Waxing Gibbous 85% 2 0 84 5:42 AM 7:44 AM N/A N 2 unknown birds flew over, no bats observed
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P‐715: LFTRC / 
Northwest Field


Zone 2Pistol Range station 2 3/20/2019 W. Winner N/A Waxing Gibbous 1000% 2 0 83 4:45 PM 6:45 PM N/A N No bats observed


P‐715: LFTRC / 
Northwest Field


Zone 2Pistol Range station 1 3/20/2019 S. Tareyama N/A Waxing Gibbous 50% 2 0 88 4:45 PM 6:45 PM N/A N Francolin calling; Few swallow tail butterflies; deer calling; No bats observed


P‐715: LFTRC / 
Northwest Field


Zone 2Pistol Range station 4 3/21/2019 W. Winner N/A Waxing Gibbous 25% 2 0 77 5:30 AM 7:30 AM N/A N No bats observed


P‐715: LFTRC / 
Northwest Field


Zone 2Pistol Range station 3 3/21/2019 S. Tareyama/P. Foster N/A Waxing Gibbous 70% 1 0 77 5:30 AM 7:30 AM N/A N one francolin; no bats observed


P‐715: LFTRC / 
Northwest Field


Zone 3 KDRR Station 1 3/27/2019 B. Mendiola N/A Waxing Gibbous 1000% 4 0 82 4:52 PM 6:52 PM N/A N 1-Pig, 1-Dove, 1-Barking Deer, No bats observed


P‐715: LFTRC / 
Northwest Field


Zone 3 KDRR Station 4 3/27/2019 W. Winner N/A Waxing Gibbous 1000% 3 0 83 4:52 PM 6:52 PM N/A N No bats observed


P‐715: LFTRC / 
Northwest Field


Zone 3 KDRR Station 2 3/27/2019 L. Gutierrez N/A Waxing Gibbous 30% 4 0 82 4:52 PM 6:52 PM N/A N observed swallow tail butterflies, 2-Bittern; Heard: Francolin,Rooster, Deer; No bats 
observed


P‐715: LFTRC / 
Northwest Field


Zone 3 KDRR Station 3 3/27/2019 S. Tareyama N/A Waxing Gibbous 80% 1 0 83 4:52 PM 6:52 PM N/A N 1-large male deer, deer barking; not bats observed


P‐715: LFTRC / 
Northwest Field


Zone 3 KDRR Station 2 3/28/2019 L. Gutierrez N/A Waxing Gibbous 70% 4 0 76 5:32 AM 7:32 AM N/A N No bats observed


P‐715: LFTRC / 
Northwest Field


Zone 3 KDRR Station 1 3/28/2019 B. Mendiola N/A Waxing Gibbous 1500% 5 0 76 5:33 AM 7:33 AM N/A N 1-Deer; 2-dogs; no bats observed


P‐715: LFTRC / 
Northwest Field


Zone 3 KDRR Station 4 3/28/2019 W. Winner N/A Waxing Gibbous 25% 4 0 76 5:33 AM 7:33 AM N/A N No bats observed


P‐715: LFTRC / 
Northwest Field


Zone 3 KDRR Station 3 3/28/2019 S. Tareyama N/A Waxing Gibbous 70% 1 0 77 5:33 AM 7:33 AM N/A N 2-plovers; 1-Francolin; 0705 KTR on site; 1-Bittern; no bats observed


P‐715: LFTRC / 
Northwest Field


Zone 3 KDRR Station 9 4/4/2019 S. Tareyama N/A Waning Crescent 70% 3 0 84 4:47 PM 6:47 PM N/A N 8-francolins;4-plovers;2-female deer; deer barking; no bats observed


P‐715: LFTRC / 
Northwest Field


Zone 3 KDRR Station 5 4/4/2019 W. Winner N/A Waning Crescent 90% 0 0 81 4:47 PM 6:47 PM N/A N No bats observed
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Notes Grids


P‐715: LFTRC / 
Northwest Field


Zone 3 KDRR Station 7 4/4/2019 C. Quinata N/A Waning Crescent 100% 4 0 80 4:48 PM 6:48 PM N/A N 4-francolin;1-bittern;2-PI dove; no bats observed


P‐715: LFTRC / 
Northwest Field


Zone 3 KDRR Station 6 4/4/2019 B. Mendiola N/A Waning Crescent 100% 5 0 79 4:54 PM 6:54 PM N/A N 1-pig; 5-deer; no bats observed


P‐715: LFTRC / 
Northwest Field


Zone 3 KDRR Station 5 4/5/2019 W. Winner N/A Waning Crescent 100% 0 0 81 5:34 AM 7:34 AM N/A N No bats observed


P‐715: LFTRC / 
Northwest Field


Zone 3 KDRR Station 8 4/5/2019 S. Tareyama N/A Waning Crescent 100% 3 0 76 5:34 AM 7:34 AM N/A N Francolin calling; plovers calling; fog passes through station 9; No bats observed


P‐715: LFTRC / 
Northwest Field


Zone 3 KDRR Station 7 4/5/2019 C. Quinata N/A Waning Crescent 80% 5 0 81 5:37 AM 7:37 AM N/A N No bats observed


P‐715: LFTRC / 
Northwest Field


Zone 3 KDRR Station 6 4/5/2019 B. Mendiola N/A Waning Crescent 100% 5 0 78 5:41 AM 7:41 AM N/A N No bats observed


P‐715: LFTRC / 
Northwest Field


Zone 1 Range Road sta. 11 4/8/2019 S. Tareyama N/A Waxing Crescent 75% 1 0 88 4:57 PM 6:57 PM N/A N No bats observed. Francolins calling, two plovers. After fruit bat survey (approx. 1915), ST 
one bat was observed flying over northwest field. 


P‐715: LFTRC / 
Northwest Field


Zone 1 Range Road sta. 10 4/8/2019 B. Mendiola/P. Foster N/A Waxing Crescent 60% 1 0 83 5:00 PM 7:00 PM N/A N No bats observed. Airplane passing. One bittern. After fruit bat survey, ST noted one bat 
was observed flying over northwest field. 


P‐715: LFTRC / 
Northwest Field


Zone 1 Range Road sta. 8 4/8/2019 B. Antolin N/A Waxing Crescent 75% 2 0 83 5:00 PM 7:00 PM N/A N No bats observed.


P‐715: LFTRC / 
Northwest Field


Zone 1 Range Road sta. 9 4/8/2019 C. Quinata N/A Waxing Crescent 75% 2 0 80 5:01 PM 7:01 PM N/A N n/a


P‐715: LFTRC / 
Northwest Field


Zone 1 Range Road sta. 10 4/9/2019 B. Mendiola/P. Foster N/A Waxing Crescent 1500% 0 0 77 5:18 AM 7:22 AM N/A N No bats observed. 


P‐715: LFTRC / 
Northwest Field


Zone 1 Range Road sta. 11 4/9/2019 S. Tareyama N/A Waxing Crescent 30% 1 0 80 5:20 AM 7:20 AM N/A N No bats observed. Francolins calling. 2 PI doves. 0700 Relyant on site head toward KDRR. 
0705 IA Archaeology onsite. 3 plovers. 4 francolins flying


P‐715: LFTRC / 
Northwest Field


Zone 1 Range Road sta. 8 4/9/2019 A. Loerzel N/A Waxing Crescent 2000% 2 0 79 5:21 AM 7:21 AM N/A N No bats observed. 1 large pig, many butterflies. 


P‐715: LFTRC / 
Northwest Field


Zone 1 Range Road sta. 9 4/9/2019 C. Quinata N/A Waxing Crescent 25% 4 0 75 5:25 AM 7:25 AM N/A N No bats observed. 2 francolins, chickens, 2 PI dove. 0723 contruction noise. 
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P‐715: LFTRC / 
Northwest Field


Zone 1 Range Road sta. 12 4/17/2019 C. Quinata N/A Waxing Gibbous 25% 3 0 80 5:09 PM 7:09 PM N/A N No bats observed. 


P‐715: LFTRC / 
Northwest Field


Zone 1 Range Road sta. 14 4/17/2019 W. Winner N/A Waxing Gibbous 1000% 3 0 83 5:15 PM 7:15 PM N/A N No bats observed


P‐715: LFTRC / 
Northwest Field


Zone 1 Range Road sta. 13 4/17/2019 L. Gutierrez N/A Waxing Gibbous 50% 3 0 80 5:15 PM 7:15 PM N/A N 1-swallow tail; 1-deer; heard deer, francolin, gecko


P‐715: LFTRC / 
Northwest Field


Zone 1 Range Road sta. 12 4/18/2019 C. Quinata N/A Waxing Gibbous 75% 4 0 78 5:28 AM 7:28 AM N/A N No bats observed; spotted feral dog


P‐715: LFTRC / 
Northwest Field


Zone 1 Range Road sta. 14 4/18/2019 W. Winner N/A Waxing Gibbous 1500% 3 0 78 5:30 AM 7:30 AM N/A N No bats observed


P‐715: LFTRC / 
Northwest Field


Zone 1 Range Road sta. 13 4/18/2019 L. Gutierrez N/A Waxing Gibbous 80% 2 0 78 5:30 AM 7:30 AM N/A N 2-bittern; Turnstone plover, fawn, swallow tails, blue spot butterfly, heard francolon, deer, 
geckos, dog, pig; no bats observed


P‐715: LFTRC / 
Northwest Field


Zone 3 KDRR Station 9 4/22/2019 A. Loerzel N/A Waning Gibbous 1500% 3 0 86 5:07 PM 7:07 PM N/A N saw 2-francolin, 1-dog; heard 2-deer, francolin, geckos; No bats observed


P‐715: LFTRC / 
Northwest Field


Zone 3 KDRR Station 11 4/22/2019 W. Winner N/A Waning Gibbous 1000% 2 0 85 5:11 PM 7:11 PM N/A N No bats observed


P‐715: LFTRC / 
Northwest Field


Zone 3 KDRR Station 10 4/22/2019 B. Mendiola N/A Waning Gibbous 25% 3 0 84 5:14 PM 7:00 PM N/A N 3-deer, heard deer barking; no bats observed


P‐715: LFTRC / 
Northwest Field


Zone 3 KDRR Station 9 4/23/2019 A. Loerzel N/A Waning Gibbous 95% 3 0 78 5:39 AM 7:39 AM N/A Y saw bat after bat survey while walking out


P‐715: LFTRC / 
Northwest Field


Zone 3 KDRR Station 11 4/23/2019 W. Winner N/A Waning Gibbous 25% 2 0 80 5:42 AM 7:42 AM N/A N No bats observed


P‐715: LFTRC / 
Northwest Field


Zone 3 KDRR Station 10 4/23/2019 B. Mendiola N/A Waning Gibbous 50% 1 0 78 5:42 AM 7:42 AM N/A N 1-dog, 1-francolin; heard deer barking, No fruit bats observed


P‐715: LFTRC / 
Northwest Field


Zone 3 KDRR Station 12 4/23/2019 C. Quinata N/A Waning Crescent 90% 2 0 80 5:47 AM 7:47 AM N/A N No bats observed. 4 deer observed.


P‐715: LFTRC / 
Northwest Field


Zone 3 KDRR Station 13 4/23/2019 A. Loerzel N/A Waning Crescent 90% 2 0 80 5:47 AM 7:47 AM N/A N No bats observed. 
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P‐715: LFTRC / 
Northwest Field


Zone 3 KDRR Station 14 4/23/2019 S. Tareyama N/A Waning Crescent 90% 2 0 79 5:47 AM 7:47 AM N/A N No bats observed. Heard deer, green house frogs. 


P‐715: LFTRC / 
Northwest Field


Zone 3 KDRR Station 13 4/23/2019 S. Foster N/A Waning Crescent 98% 2 0 82 5:15 PM 5:10 PM N/A N No bats observed. 1 deer.


P‐715: LFTRC / 
Northwest Field


Zone 3 KDRR Station 12 4/23/2019 C. Quinata N/A Waning Crescent 100% 2 0 82 5:15 PM 7:15 PM N/A N No bats observed.


P‐715: LFTRC / 
Northwest Field


Zone 3 KDRR Station 14 4/23/2019 S. Tareyama N/A Waning Crescent 100% 2 0 80 5:15 PM 7:15 PM N/A N No bats observed. 1 plover.


P‐715: LFTRC / 
Northwest Field


Range Road Sation 17 5/8/2019 L. Gutierrez N/A Waxing Crescent 70% 2 0 82 5:00 PM 7:00 PM N/A N No bats observed.


P‐715: LFTRC / 
Northwest Field


Range Road Sation 15 5/8/2019 S. Tareyama N/A Waxing Crescent 75% 1 0 82 5:00 PM 7:00 PM N/A N No bats observed. Deer barking. Observed 5 deer. Hear starling calling


P‐715: LFTRC / 
Northwest Field


Range Road Sation 16 5/8/2019 A. Loerzel N/A Waxing Crescent 1500% 1 0 82 5:01 PM 7:01 PM N/A N No bats observed.


P‐715: LFTRC / 
Northwest Field


Range Road Sation 15 5/9/2019 S. Tareyama N/A Waxing Crescent 25% 2 0 80 5:25 AM 7:25 AM N/A N No bats observed.


P‐715: LFTRC / 
Northwest Field


Range Road Sation 16 5/9/2019 A. Loerzel N/A Waxing Crescent 40% 1 0 80 5:25 AM 7:25 AM N/A N No bats observed.


P‐715: LFTRC / 
Northwest Field


Range Road Sation 17 5/9/2019 C. Quinata N/A Waxing Crescent 25% 3 0 80 5:34 AM 7:34 AM N/A N No bats observed. Blue banded king butterfly. Starlings at 641.


P‐715: LFTRC / 
Northwest Field


MRFR Station 1 5/15/2019 S. Tareyama N/A Waxing Gibbous 75% 2 0 83 4:55 PM 6:55 PM N/A N No bats observed.


P‐715: LFTRC / 
Northwest Field


MRFR Station 2 5/15/2019 S. Foster N/A Waxing Gibbous 75% 2 0 84 4:55 PM 6:55 PM N/A N No bats observed.


P‐715: LFTRC / 
Northwest Field


MRFR Station 3 5/15/2019 B. Mendiola N/A Waxing Gibbous 25% 2 0 80 5:00 PM 7:00 PM N/A N No bats observed. 1 deer barking. 


P‐715: LFTRC / 
Northwest Field


MRFR Station 1 5/16/2019 S. Tareyama N/A Waxing Gibbous 100% 1 2 80 5:12 AM 7:12 AM N/A N No bats observed.
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P‐715: LFTRC / 
Northwest Field


MRFR Station 2 5/16/2019 C. Quinata N/A Waxing Gibbous 100% 1 1 80 5:12 AM 7:12 AM N/A N No bats observed. Heard yellow bittern and francolins.


P‐715: LFTRC / 
Northwest Field


MRFR Station 3 5/16/2019 B. Mendiola N/A Waxing Gibbous 100% 0 2 80 5:13 AM 7:13 AM N/A N No bats observed. Noted unidentifiable bird flying sourtheast from project footprint. 


P‐715: LFTRC / 
Northwest Field


MRFR Station 4 5/20/2019 S. Tareyama N/A Waxing Gibbous 90% 1 0 83 5:15 PM 7:15 PM N/A N No bats observed.


P‐715: LFTRC / 
Northwest Field


MRFR Station 5 5/20/2019 A. Loerzel N/A Waxing Gibbous 90% 1 0 84 5:15 PM 7:19 PM N/A N No bats observed. Heard deer, geckos, green house frogs, dogs. 


P‐715: LFTRC / 
Northwest Field


MRFR Station 6 5/20/2019 S. Foster N/A Waxing Gibbous 90% 1 0 82 5:19 PM 7:19 PM N/A N No bats observed.


P‐715: LFTRC / 
Northwest Field


MRFR Station 5 5/21/2019 A. Loerzel N/A Waxing Gibbous 85% 1 0 79 5:15 AM 7:15 AM N/A N No bats observed. Saw 1 yellow bittern. Heard deer, greenhouse frogs, yellow bittern, 
francolins. 


P‐715: LFTRC / 
Northwest Field


MRFR Station 6 5/21/2019 S. Foster N/A Waxing Gibbous 85% 1 0 79 5:15 AM 7:15 AM N/A N No bats observed. 


P‐715: LFTRC / 
Northwest Field


MRFR Station 4 5/21/2019 S. Tareyama N/A Waxing Gibbous 90% 1 0 79 5:15 AM 7:15 AM N/A N No bats observed.


P‐715: LFTRC / 
Northwest Field


Maintenance Building Station 1 6/3/2019 B. Mendiola N/A Waning Crescent 1500% 3 0 86 5:00 PM 7:00 PM N/A N No bats observed. Observed 2 pigs, 1 dog. 


P‐715: LFTRC / 
Northwest Field


Maintenance Building Station 2 6/3/2019 S. Tareyama N/A Waning Crescent 25% 2 0 86 5:02 PM 7:02 PM N/A N No bats observed. Observed 6 deer, 2 pigs, 2 yellow bittern. Hear francolins, yellow 
bitterns, deer, and pig.


P‐715: LFTRC / 
Northwest Field


Maintenance Building Station 1 6/4/2019 A. Loerzel N/A Waxing Crescent 25% 3 0 82 5:02 AM 7:02 AM N/A N No bats observed. Observed 1 yellow bittern, 1 dove, 4 deer, 1 pig, and 1 francolin. 


P‐715: LFTRC / 
Northwest Field


Maintenance Building Station 2 6/4/2019 S. Tareyama N/A Waxing Crescent 25% 2 0 82 5:02 AM 7:08 AM N/A N No bats observed. 


P‐715: LFTRC / 
Northwest Field


NSSA Station 1 6/26/2019 B. Mendiola, A. Aflague N/A Waning Crescent 25% 2 0 86 5:15 AM 7:15 AM N/A N No bats observed. 


P‐715: LFTRC / 
Northwest Field


NSSA Station 1 6/26/2019 S. Foster N/A Waning Crescent 1500% 3 0 86 5:01 PM 7:10 PM N/A N No bats observed. No boonie dog, no pig, no bat.
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P‐715: LFTRC / 
Northwest Field


NSSA Station 2 6/27/2019 J. Salas N/A Waning Crescent 25% 2 0 80 5:15 AM 7:15 AM N/A N No bats observed. 


P‐715: LFTRC / 
Northwest Field


NSSA Station 2 6/27/2019 J. Salas N/A Waning Crescent 50% 5 0 80 5:08 PM 7:10 PM N/A N No bats observed.


P‐715: LFTRC / 
Northwest Field


NSSA Station 3 7/8/2019 J. Salas, A. Aflague N/A Waning Crescent 75% 2 0 88 5:30 PM 7:30 PM N/A N No bats observed. 


P‐715: LFTRC / 
Northwest Field


NSSA Station 4 7/8/2019 S. Tareyama, A. Loerzel N/A Waning Crescent 75% 0 0 88 5:30 PM 7:30 PM N/A N No bats observed. 


P‐715: LFTRC / 
Northwest Field


NSSA Station 5 7/8/2019 B. Mendiola, S. Foster N/A Waning Crescent 75% 0 0 88 5:30 PM 7:30 PM N/A N No bats observed. 


P‐715: LFTRC / 
Northwest Field


NSSA Station 3 7/9/2019 J. Salas, A. Aflague N/A Waning Crescent 50% 2 0 80 5:15 AM 7:15 AM N/A N No bats observed. 


P‐715: LFTRC / 
Northwest Field


NSSA Station 5 7/9/2019 C. Quinata, S. Foster N/A Waning Crescent 50% 0 0 82 5:15 AM 7:15 AM N/A N No bats observed. 


P‐715: LFTRC / 
Northwest Field


NSSA Station 4 7/9/2019 S. Tareyama, A. Loerzel N/A Waning Crescent 75% 0 0 80 5:17 AM 7:17 AM N/A N No bats observed. 


P‐715: LFTRC / 
Northwest Field


Cycad FEA Station 1 9/9/2019 A. Loerzel N/A Waning Gibbous 100% 0 3 77 4:54 PM 6:54 PM N/A N No bats observed. 


P‐715: LFTRC / 
Northwest Field


Cycad FEA Station 2 9/9/2019 S. Foster N/A Waning Gibbous 100% 0 4 79 4:54 PM 6:54 PM N/A N No bats observed. Heavy rain all 2 hours. 


P‐715: LFTRC / 
Northwest Field


Cycad FEA Station 1 9/10/2019 A. Loerzel N/A Waning Gibbous 90% 1 0 79 5:00 AM 7:00 AM N/A N No bats observed. Saw 3 doves, 1 pig. Heard pigs, deer, cat, yellow bittern, dogs, 
chickens. 


P‐715: LFTRC / 
Northwest Field


Cycad FEA Station 2 9/10/2019 J. Salas N/A Waning Gibbous 75% 3 2 78 5:01 AM 7:01 AM N/A N No bats observed. 0520 dogs barking, 0642 2 doves, 0650 2 doves. 


P‐715: LFTRC / 
Northwest Field


Comm Line Station 4 10/22/2019 W. Winner N/A Waning Crescent 90% 0 0 82 5:07 PM 6:30 PM N/A N No bats observed. 


P‐715: LFTRC / 
Northwest Field


Comm Line Station 1 10/22/2019 B. Mendiola N/A Waning Crescent 95% 0 0 82 5:07 PM 6:34 PM N/A N 1 baby deer
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P‐715: LFTRC / 
Northwest Field


Comm Line Station 2 10/22/2019 A. Loerzel N/A Waning Crescent 90% 0 0 83 5:57 PM 6:34 PM N/A N No bats observed. Heard doves, deer, pigs, geckos


P‐715: LFTRC / 
Northwest Field


Comm Line Station 1 10/23/2019 B. Mendiola N/A Waning Crescent 75% 0 0 78 5:20 AM 7:30 AM N/A N 1 pig, 1 deer


P‐715: LFTRC / 
Northwest Field


Comm Line Station 2 10/23/2019 A. Loerzel N/A Waning Crescent 2000% 0 0 79 5:25 AM 7:20 AM N/A N heard deer, pigs, geckos, doves, saw 2 pigs, No bats observed


P‐715: LFTRC / 
Northwest Field


Comm Line Station 4 10/23/2019 W. Winner N/A Waning Crescent 25% 0 0 79 5:25 AM 6:30 AM N/A N No bats observed. 


P-735: MPMG / 
Northwest Field Area 1, Station 1 3/18/2019 B. Antolin N/A Waxing Gibbous 1000% 1 0 82 4:45 PM 7:00 PM N/A N No bats observed. 


P-735: MPMG / 
Northwest Field Area 1, Station 3 3/18/2019 A. Loerzel N/A Waxing Gibbous 1500% 2 0 82 4:50 PM 6:50 PM N/A N No bats observed. 


P-735: MPMG / 
Northwest Field Area 1, Station 2 3/18/2019 L. Gutierrez N/A Waxing Gibbous 80% 2 0 87 4:52 PM 6:52 PM N/A N No bats observed. Hear Francolins, Citris swallowtail (few), Blue spot using STUR for 


nectar (many), flies, geckos, rooster, 1 large deer. 


P-735: MPMG / 
Northwest Field Area 1, Station 1 3/19/2019 B. Antolin N/A Waxing Gibbous 1000% 1 0 77 5:45 AM 8:00 AM N/A N No bats observed.


P-735: MPMG / 
Northwest Field Area 1, Station 3 3/19/2019 A. Loerzel N/A Waxing Gibbous 70% 30 0 76 5:45 AM 7:45 AM N/A N No bats observed. 


P-735: MPMG / 
Northwest Field Area 1, Station 2 3/19/2019 L. Gutierrez N/A Waxing Gibbous 75% 2 0 76 5:45 AM 7:45 AM N/A N No bats observed. Francolin, roster, citurs swallow tail (few) blu spot, slugs, 3 deer, 1 


plover, contractor entered site at 0712.


P-735: MPMG / 
Northwest Field Area 2, Station 1 3/21/2019 C. Quinata N/A Full 25% 1 0 82 4:55 PM 6:55 PM N/A N No bats observed. Checkens and multiple deer. 


P-735: MPMG / 
Northwest Field Area 2, Station 2 3/21/2019 S. Tareyama N/A Full 30% 1 0 89 4:55 PM 6:55 PM N/A N No bats observed. Froncolin calling, deer calling, 2 pigs near station 2, roosters, many blue 


spot and swallowtail butterflies, two baby deear (alone).


P-735: MPMG / 
Northwest Field Area 2, Station 3 3/21/2019 L. Gutierrez N/A Full 60% 2 0 82 4:55 PM 6:55 PM N/A N No bats observed. Hear franoclins, roosters (2). Observed plovers (5), hen with chicks, 


deer (2), few swallowtail and blue spot butterflies. 


P-735: MPMG / 
Northwest Field Area 2, Station 1 3/22/2019 C. Quinata N/A Full 25% 1 0 77 5:41 AM 7:41 AM N/A N No bats observed. Pigs, francolins, and chickens. 
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P-735: MPMG / 
Northwest Field Area 2, Station 2 3/22/2019 S. Tareyama N/A Full 80% 2 0 75 5:41 AM 7:41 AM N/A N No bats observed. Animal calls: deer, rooster, pigs, dogs, flover, francoling. Hear pack of 


dogs attachking pig. 


P-735: MPMG / 
Northwest Field Area 2, Station 3 3/22/2019 L. Gutierrez N/A Full 80% 2 0 75 5:41 AM 7:41 AM N/A N No bats observed. Hear deer, rooster, francolin, dog pack (in distance), plover (4), 


Philippine dove (2), few blue spot and swallowtail butterflies, francolin. 


P-735: MPMG / 
Northwest Field Area 3, Station 1 4/16/2019 A. Loerzel N/A Waxing Gibbous 70% 3 0 83 4:55 PM 6:55 PM N/A N No bats observed. 3 doves, 1 plover. 


P-735: MPMG / 
Northwest Field Area 3, Station 2 4/16/2019 S. Tareyama N/A Waxing Gibbous 100% 2 0 83 4:55 PM 6:56 PM N/A N No bats observed. 2 plovers, 1 Philippine dove. At 1730 gun shooting coming from north of 


station (stopped at 1800)


P-735: MPMG / 
Northwest Field Area 3, Station 1 4/17/2019 A. Loerzel N/A Waxing Gibbous 30% 3 0 77 5:21 AM 7:21 AM N/A N No bats observed. 3 drongos, 1 francolin. 


P-735: MPMG / 
Northwest Field Area 3, Station 2 4/17/2019 S. Tareyama N/A Waxing Gibbous 70% 2 0 75 5:21 AM 7:22 AM N/A N No bats observed. Francolins calling, 1 pig, 1 deer, 1 plover. 


P-735: MPMG / 
Northwest Field Area 3, Station 3 4/24/2019 B. Mendiola N/A Waning Gibbous 1500% 5 0 84 5:03 PM 7:03 PM N/A N No bats observed. Deer barking.


P-735: MPMG / 
Northwest Field Area 3, Station 4 4/24/2019 W. Winner N/A Waning Gibbous 25% 3 0 84 5:11 PM 7:11 PM N/A N No bats observed. 


P-735: MPMG / 
Northwest Field Area 3, Station 5 4/24/2019 C. Quinata N/A Waning Gibbous 75% 4 0 82 5:12 PM 7:12 PM N/A N No bats observed. Feral chickens. 


P-735: MPMG / 
Northwest Field Area 3, Station 3 4/25/2019 B. Mendiola N/A Waning Gibbous 100% 3 4 78 5:31 AM 7:31 AM N/A N No bats observed. Deer barking.


P-735: MPMG / 
Northwest Field Area 3, Station 4 4/25/2019 S. Tareyama N/A Waning Gibbous 90% 5 4 78 5:40 AM 7:40 AM N/A N No bats observed. Heavy rain, fog passes over Area 3. One plover. 


P-735: MPMG / 
Northwest Field Area 3, Station 5 4/25/2019 C. Quinata N/A Waning Gibbous 100% 5 4 78 5:40 AM 7:40 AM N/A N No bats observed. Jungle chickens.
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MEMORANDUM FOR FILE 
SUBJECT: PRE-CONSTRUCTION SURVEY AT P-102 POWER UPGRADE, Harmon to AAFB, Guam 


INTRODUCTION: 
In accordance with the cultural and natural resources conservation measures related to the Marine Corps 
relocation from Okinawa to Guam (US Fish and Wildlife Service 2015 Biological Opinion (BO) and the 
Reinitiation of the 2015 Biological Opinion, 2017), the Department of Navy (DON) conducted pre-
construction surveys on August 07, 2017 to August 25, 2017 for the Power Upgrade project (P-102) from 
Harmon to Andersen Air Force Base (AAFB).  Survey was conducted by Marine Corps Activity Guam 
(MCAG) staff: Gerard Aguon and Wien Winner.  The purpose of this survey was to identify, tag, and 
document all federally protected Endangered Species Act (ESA) listed species and culturally important 
high value tree (HVT) species. 


BACKGROUND: 
The P-102 project is located along Route 3 and Route 9 from Harmon substation to AAFB. 


METHODS: 
Biological survey was conducted to document any existence of ESA listed species within P102 construction 
footprint. Distance variance between survey lines were developed to account for forest understory 
density and line of sight distances; forest canopy (7-10m) and open developed areas (10-40m). 
Reconnaissance transects were navigated using Trimble GPS units (Figure 1 to 5).  Line of sight 
observations were recorded on each side of the survey transects.  All survey transects were mapped and 
stored as line layers and all recorded species as point layers. GPS data was loaded onto the GIS computer 
after survey.   


The attributes that were collected in the Trimble data dictionary for ESA listed plant species included: 
Tuberolabium guamense (host plant, orchid location on host plant, direction which orchid is facing). 
Generic points were to be taken for any incidental observations of ESA listed species; bats, butterflies, 
snails/snail shells and skinks. 


RESULTS: 
Flora composition: Due to the linear shape and ten mile length of the project located adjacent to Route 3 
and Route 9, the P-102 vegetation community is broken into five distinct vegetation habitat categories: 
(1) along Route 3 the disturbed grassland/shrubland consists of the pioneer species Hibiscus tiliaceus,
Pennisetum purpureum, and Nephrolepis hirsutula (Fig. 1), (2) along Route 3  the disturbed limestone Vitex
forest consists of a dominant canopy of the invasive Vitex parviflora with an understory of Guamia
mariannae (Fig.2), (3) along Route 9 near Potts Junction the disturbed limestone forest consists of V.
parviflora and H. tiliaceus dominants and the epiphytic endangered Tuburolabium guamense orchids (Fig.
3), (4) along Route 9 the disturbed native limestone forest is punctuated with the native emergent tree
species Elaeocarpus joga and Artocarpus mariannensis and a dominant canopy of Hibiscus tiliaceus and
Premna serratifolia with an understory  Piper guamense dominance (Fig.4) and (5)  along roads in AAFB
are regularly maintained habitats composed of a mixture of cosmopolitan non-native weeds and mowed
landscapes (Fig 5).
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ESA listed Species:  There was one ESA listed species that was recorded within P102 construction footprint 
Tuberolabium guamense (Table 1).   
 
High value trees: 44 high value trees were located within P102 construction footprint (Table 1).  
 
Coconut rhinoceros beetle (CRB) and Little Fire Ant (LFA) presence:  There was evidence of CRB presence 
observed in the survey area but no LFA presence. 
 
                      Table 1. ESA listed species and HVT recorded at the P-102 Power Upgrade. 


ESA listed species Quantity 


Tuberolabium guamense 105 


High Value Trees   


Elaeocarpus joga 7 


Artocarpus mariannensis 37 
 
 
REFERENCES: 
1.  Fosberg, F.R. The vegetation of Micronesia: 1. General descriptions, the vegetation of the Mariana 
Islands, and a detailed consideration of the vegetation of Guam. Bulletin of the American Museum of 
Natural History 119:76 pp. New York. 1960. 
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                    Figure 1. Route 3 disturbed grassland/shrubland 


                   
 
          
                  Figure 2. Route 3 Vitex forest 
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                        Figure 3. Along Route 9 Potts Junction ESA listed Species (Tuberolabium guamense) 


                        
 
 
                      Figure 4. Along Route 9 disturbed limestone native forest 


                      
 


4 Attachment (3)







                      Figure 5. Along roads on AAFB, regularly maintained grassland landscape 
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MEMORANDUM FOR FILE 
SUBJECT: PRE-CONSTRUCTION SURVEY AT P-290 EARTH COVERED MAGAZINE, AAFB, GUAM 


 
INTRODUCTION: 
In accordance with the cultural and natural resources conservation measures related to the Marine Corps 
relocation from Okinawa to Guam (US Fish and Wildlife Service 2015 Biological Opinion (BO) and the 
Reinitiation of the 2015 Biological Opinion, 2017), the Department of Navy (DON) conducted pre-
construction surveys on October 12, 2017 to April 03, 2018 for the Earth Covered Magazine project (P-
290) located at Andersen Air Force Base (AAFB). Continued biological surveys were also conducted from 
February 20, 2019 to March 01, 2019 to reflect modification of the project site boundaries.  Surveys were 
conducted by Marine Corps Activity Guam (MCAG) staff: Lauren Gutierrez, Christiana Quinata, Joshua 
Salas, Kathleen Plaza, Sheeka Tareyama, Bertina Mendiola, and Wien Winner.  The purpose of the surveys 
was to identify, tag, and document all federally protected Endangered Species Act (ESA) listed species and 
culturally important high value tree (HVT) species. 
 
BACKGROUND: 
The P-290 project is located within Munition Storage Area (MSA) on AAFB.  
 
METHODS: 
Biological surveys were conducted to document the presence/absence of ESA listed species within the P-
290 construction footprint. Distance variance between survey lines varied from 5m to 30m depending on 
vegetation density and landscape habitats. Reconnaissance transects were navigated using Trimble GPS 
units.  All survey transects were mapped and stored as line layers and all recorded species as point layers. 
GPS data was loaded onto the GIS computer after survey.   
 
Attributions collected in the Trimble data dictionary for ESA listed plant species included: Cycas 
micronesica (height, reproduction (buds, fruit, flowers)), Tuberolabium guamense (host plant, orchid 
location on host plant, direction which orchid is facing), HVT (diameter at breast height (DBH), and 
phenology (flowers, fruit).Generic points were taken for any incidental observations of ESA listed species; 
bats, butterflies, snails/snail shells and skinks. 
 
RESULTS: 
Flora composition: The P-290 vegetation community is described as a disturbed mixed moist limstone 
forest that contains an even mix of canopy species (Fosberg.1960).  The dominant emergent canopy 
consisted of the native species: Elaeocarpus joga.  Overstory canopy contained the predominant invasive 
tree Vitex parviflora. The native understory was dominated by Guamia mariannae. Forest ground cover 
lacked diversity due to extreme ungulate pressure consisting of deer grazing and pig rooting.  Exposed, 
disturbed and landscaped areas were dominated by a variety of cosmopolitan non-native weeds.   
 
ESA listed Species:  Two ESA listed species were recorded within the P-290 construction footprint (Table 
1, Fig. 1).   
 
High value trees: Intsia bijuga, Artocarpus mariannesis and Elaeocarpus joga were recorded within the P-
290 construction footprint (Fig. 1).  
 
Coconut rhinoceros beetle (CRB) and Little Fire Ant (LFA) presence:  There was evidence of CRB presence 
observed in the survey area but no LFA presence. 
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Table 1. ESA listed species and HVT recorded at the P-290 Earth Cover Magazine. 


 
ESA listed species Quantity 


Cycas micronesica 66 


Tuberolabium guamense 56 


High Value Trees Quantity 


Artocarpus mariannesis 3 


Elaeocarpus joga 17 


Intsia bijuga 5 
 
 
REFERENCES: 


1. Fosberg, F.R. The vegetation of Micronesia: 1. General descriptions, the vegetation of the 
Mariana Islands, and a detailed consideration of the vegetation of Guam. Bulletin of the 
American Museum of Natural History 119:76 pp. New York. 1960. 


 
Figure 1. Recorded ESA listed species and high value trees.    
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MEMORANDUM FOR FILE 
SUBJECT: PRE-CONSTRUCTION SURVEYS AT P‐296 Ordnance Operations Administrative 
Building, AAFB, Guam (Revised: July 2019) 
 
INTRODUCTION: 
In accordance with the cultural and natural resources conservation measures related to the Marine Corps 
relocation from Okinawa to Guam (US Fish and Wildlife Service 2015 Biological Opinion and the 
Reinitiation of the 2015 Biological Opinion, 2017), the Department of Navy (DON) conducted pre-
construction surveys on April 11, 2018 and following construction footprint expansion in  July 17, 2019 
for the Ordnance Operations Administrative Building project (P-296) located at Andersen Air Force Base 
(AAFB). Survey was conducted by Marine Corps Activity Guam (MCAG) staff: Joshua Salas, Kathleen 
Plaza, Josepha Munoz, Wien Winner, and Sheeka Tareyama. The purpose of the surveys was to identify, 
tag, and document all federally protected Endangered Species Act (ESA) listed species and culturally 
important high value tree (HVT) species. 
 
BACKGROUND: 
The P-296 project is located on AAFB. The base occupies a mostly flat, uplifted limestone plateau 
containing rubble karst in the northern portion of the island of Guam. The majority of the northern interior 
of the island, including the immediate area of the proposed P-296 project, is comprised of Mariana 
Limestone. 
 
METHODS: 
This biological surveys were conducted to document the existence of ESA-listed species within the P296 
construction footprint originally consisting of 1.39 acres and then expanded to 2.69 acres. Distance variance 
between survey lines were developed to account for forest understory density and line of sight distances; 
forest canopy (7-10m) and open developed areas (10-40m). Reconnaissance transects were navigated using 
Trimble GPS units (Figure 1). Line of sight observations were recorded up to five-10 meters on each side 
of the survey transects within vegetation. All survey transects were mapped and stored as line layers and 
all recorded species as point layers. GPS data was loaded onto the GIS computer after survey. 
 
Attributes collected in the Trimble data dictionary for ESA-listed plant species included: Cycas micronesica 
(height, reproduction (buds, fruit, flowers)) and HVT species included: Instia bijuga (height, stem diameter, 
phenology (seeds, flowers)). Generic points were to be taken for any incidental observations of ESA-listed 
species; bats, butterflies, snails/snail shells and skinks. 
 
RESULTS: 
Flora composition: The P-296 vegetation community is described as a disturbed mixed moist forest that 
contains an even mix of canopy species (Fosberg.1960). Canopy contained a predominant native mix of 
Aglaia mariannensis, and Ochrosia mariannensis. The native understory included Guamia mariannae and 
Hibiscus tiliaceus. Forest ground cover lacked diversity due to extreme ungulate pressure consisting of deer 
grazing and pig rooting resulting in a sparsely vegetated strata of Pteris tripartita and Pandanus tectorius. 
In the west section of the project footprint a small cluster of Cocos nucifera observed. Exposed, disturbed 
and landscaped areas were dominated by a variety of cosmopolitan non-native weeds. 
 
ESA-listed Species: One ESA-listed species was recorded within the P296 construction footprint (Table 1). 
No listed-snails were found within the project footprint. 
 
High value trees: One high value tree was located within the P296 construction footprint 
(Table 1). 
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Ordinance Operations Administrative Building Pre-construction surveys – P-296  July 2019 


2 
 


Coconut rhinoceros beetle (CRB) and Little Fire Ant (LFA) presence: There was evidence of CRB presence 
observed in the survey area. No LFA presence observed. 
Table 1. ESA-listed species and HVT recorded at the Ordnance Operations Administrative 
Building. 
 


ESA-listed species Quantity 


Cycas micronesica 15 


HVT  


Instia bijuga 1 
 
 
REFERENCES: 
1. Fosberg, F.R. The vegetation of Micronesia: 1. General descriptions, the vegetation of the Mariana 
Islands, and a detailed consideration of the vegetation of Guam. Bulletin of the American Museum of 
Natural History 119:76 pp. New York. 1960. 
 
Figure 1. P296 project footprint reconnaissance transects and recorded HVT and ESA-listed species  
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MEMORANDUM FOR FILE 
SUBJECT: PRE-CONSTRUCTION SURVEY AT P-735 MACHINE GUN RANGE, 


NORTHWEST FIELD ANDERSEN, GUAM (revised June 2019) 
  


 
INTRODUCTION: 
In accordance with the cultural and natural resources conservation measures related to the Marine Corps 
relocation from Okinawa to Guam (US Fish and Wildlife Service 2015 Biological Opinion (BO) and the 
Reinitiation of the 2015 Biological Opinion, 2017), the Department of Navy (DON) conducted pre-
construction surveys between September 7, 2016 to January 5, 2017 and on April 18, 2019 for the 
Machine Gun Range project (P-735) located at Andersen Air Force Base (AAFB).  Surveys were conducted 
by Marine Corps Activity Guam (MCAG) staff: Christiana Quinata, Lauren Gutierrez, Maria Cruz, Nicole 
Olmsted, Wien Winner, Adrienne Loerzel, Sheeka Tareyama, Sine Foster, and Bertina Mendiola.  The 
purpose of this survey was to identify, tag, and document all federally protected Endangered Species Act 
(ESA) listed species and culturally important high value tree (HVT) species (Figure 1 and Figure 3).  Butterfly 
host plants were also surveyed for Hypolimnas octocula marianensis (Mariana eight spot butterfly) 
presence (Figure 2).  
 
BACKGROUND: 
Land usage and disturbance located on the predominately vegetated project site include a section of 
ungulate exclusion fence, an AAFB 2006 BO conservation measure related to the Intelligence, Surveillance, 
Reconnaissance, and Strike Capability (ISR Strike) project.  A formal ungulate eradication program for 
Philippine sambar deer (Rusa marianna) and pigs (Sus scrofa) within the fence has not been initiated 
although at present recreational hunting is managed and conducted by the Volunteer Conservation 
Officers (VCOs) through AAFB.  Additionally an unpaved road utilized by AAFB security forces crosses 
through the south west sector culminating at the overlook tower at Ritidian Point.  Historically a former 
Explosive Ordnance Disposal (EOD) range MRS UXO 4A is located in the south east sector and was primarily 
used for the burning and explosive destruction of bomb fuses between 1959 and 1981 (CH2M.2018). 
 
METHODS: 
Using a geographic information system (GIS) transect lines were spatially delineated three to ten meters 
apart within the P735 project boundaries and were then imported into handheld Geo7x GPS units to be 
utilized as survey guidelines.   Distance variance between survey guidelines were developed to account 
for karst morphology and line of sight distances; pinnacle karst (3-5m), honeycomb karst (5-7m) and open 
understory forest (7-10m). Transects were navigated using Trimble GPS units following the survey 
guidelines (Figure 2).  Line of sight observations were recorded up to five meters on each side of the survey 
guidelines.  All survey transects were mapped and stored as line layers and all recorded species as point 
layers. GPS data was loaded onto the GIS computer after each field day.   
 
Attributes that were collected in the Trimble data dictionary for butterfly host plant observations 
included: location, quantity, type of butterfly presence (adult, larvae, chrysalis, eggs), stage of plant 
development (seedling, juvenile, mature) and host plant damage type (caterpillar, slug, ungulate and 
insects).  Attributions collected in the Trimble data dictionary for ESA listed plant species included: cycas 
(height, reproduction (buds, fruit, flowers)), HVT (diameter at breast height (DBH), and phenology 
(flowers, fruit). Generic points were taken for any incidental observations of ESA listed species; bats, 
butterflies, snails/snail shells and skinks. 
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Survey transects were not employed in the Explosive Ordnance Disposal (EOD) range MRS UXO 4A area 
located in the middle sector due to safety concerns (Figure 2).  This area contains no trees and is vegetated 
only with non-native invasive Cestrum diurnum shrubs and a sparse ground cover of sedges and grasses. 
 
RESULTS: 
Flora composition: The P735 vegetation community is described as a mixed moist forest that contains an 
even mix of canopy species (Fosberg.1960).  The dominant emergent canopy consisted of the native 
species: Ficus prolixa, Ficus microcarpa var. saffordii, Macaranga thompsonii, Tristiropsis obtusangula, 
Intsia bijuga and Pisonia grandis while as the typhoon pruned overstory canopy contained a predominant  
mix of Aglaia mariannensis, Ochrosia mariannensis, Eugenia reinwardtiana, Guamia mariannae and 
Premna serratifolia. The native understory was dominated by Cycas micronesica, Eugenia palumbis and 
Cynometra ramiflora. Ground cover strata was poorly developed due to extreme ungulate pressure 
consisting of deer grazing and pig rooting.  Native ground cover species found in karst pockets or 
inaccessible karst features were vegetated with Procris pedunculata and Elatostoma calcareum.  Gap and 
edge species were almost exclusively dominated by the non-native invasive shrub species Cestrum 
diurnum and Triphasia trifoliata and the native shrub Wikstroemia elliptica.  Exposed cliff edges were 
dominated by Casuarina equisetifolia, Eugenia bryanii and Excoecaria agallocha. Disturbed forest edges 
and open field gaps were dominated by the grass Saccharum spontaneum, ground cover sedge Fimbristylis 
cymosa and invasive Cestrum diurnum shrubs. 
 
ESA listed Species:  Seven ESA listed species were recorded: two orchids, three trees, and seven Mariana 
eight spot butterflies and their growth phases. (Table 1).   
 
High value trees: Two HVT species were recorded: Elaeocarpus joga and Intsia bijuga. Both species of 
butterfly host plants were recorded on site: Elatostema calcareum and Procris penduculata 
 
Coconut rhinoceros beetle (CRB) and Little Fire Ant (LFA) presence:  No evidence of CRB or LFA presence 
observed in the survey area. 
 
                      Table 1. ESA listed species and HVT recorded at the P-735 Machine Gun Range. 


ESA listed species Quantity 


Cycas micronesica *1423 


Dendrobium guamense 6 


Heritiera longipetiolata 10 


Tabernaemontana rotensis 173 


Tuberolabium guamense 21 


High Value Trees   


Elaeocarpus joga 2 


Intsia bijuga *80 


Hypolimnas octocula marianensis   


adult 7 


chrysalis 9 


eggs 19 


larvae 69 


Butterfly host plants   


Elatostema calcareum 14 


Procris penduculata 93 


* updated to include species recorded during survey conducted on April 18, 2019. 
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REFERENCES: 
1.  CH2M. Contract N62470-16-D-9000. Task Order: 0108. Work Plan Removal Action for Munitions 
Response Site UXO 4A.Andersen Air Force Base, Guam. March, 2018. 
2.  Fosberg, F.R. The vegetation of Micronesia: 1. General descriptions, the vegetation of the Mariana 
Islands, and a detailed consideration of the vegetation of Guam. Bulletin of the American Museum of 
Natural History 119:76 pp. New York. 1960 


                  Figure 1. Recorded ESA listed species and high value trees. 
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          Figure 2. Recorded butterfly host plants overlaid on surveyed transect lines. 
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 Figure 3. Additional recorded ESA listed species and high value trees on April 18, 2019. 
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SALVAGE AND TRANSPLANTATION BY PROJECT


Project 
Site


Transplant 
Date


End of 
Monitoring 


Period
Activity


Survey Start 
Date


# of individuals 
identified in pre‐


construction surveys


# 
Salvaged


Transplant 
Site


# Alive # Dead
# 


Missing
# Seeds


Contractor/Permitted 
Individual 


Comments


J‐001B 10/1/17 10/1/18 Salvage & Transplant 1186 FEA 777 409 HDR/McConnell
J‐001B 11/1/17 11/1/18 Salvage & Transplant 1912 FEA 1451 461 HDR/McConnell
J‐001B 12/1/17 12/1/19 Salvage & Transplant 371 FEA 313 58 HDR/McConnell
J‐001B 2/1/18 2/1/19 Salvage & Transplant 1258 FEA 883 375 HDR/McConnell
J‐001B 3/1/18 3/1/19 Salvage & Transplant 273 FEA 158 115 HDR/McConnell


P‐103 7/1/18 7/1/19 Salvage & Transplant 171 FEA Sundance/EA/ Demeulenaere


P‐103 8/1/18 8/1/19 Salvage & Transplant 1019 FEA Sundance/EA/ Demeulenaere


P‐715 7/1/18 7/1/19 Salvage & Transplant 12/19/2017 50 67 FEA 60 2 6 Sundance/EA/ Demeulenaere Orchid salvage and translocation was completed in July 2018. 


P‐102 10/1/18 10/1/19 Salvage & Transplant 5/14/2018 178 (98 mature, 80 seedlings) 100 FEA 89 11 SWCA/McConnell
The irrigation system’s wire short circuited and prompted the irrigation to turn back on. We were notified by NAVFAC and was addressed and shut down 
immediately.  The orchids have already passed their weaning stage.


Dendrobium guamense
J‐001B 10/1/17 10/1/18 Salvage & Transplant 4 FEA 3 1 HDR/McConnell
J‐001B 2/1/18 2/1/19 Salvage & Transplant 16 FEA 15 1 HDR/McConnell


J‐001B 10/1/17 10/1/18 Salvage & Transplant 10 FEA 10 0 HDR/McConnell
J‐001B 12/1/17 12/1/18 Salvage & Transplant 61 FEA 61 0 HDR/McConnell


J‐001B 10/1/18 10/1/19 Salvage & Transplant 8/14/2017 8 6 FEA 4 2 HDR/Wescom


Six transplanted cycads are maintained and monitored weekly. Periodic rainfall is recorded on Guam after a prolonged drought.
• Cycads #2, 3 and 4 continue to appear to be scale free and healthy.
   ‐ On 19 August 2019 Cycad #4 was noted to have sprouting new leaves on a dormant pup, the pup is probably too small to survive separation from the main 
stem. 
   ‐ New leaf growth was also observed on 19 August 2019 on Cycads #2 and #3.
• Cycad #8 continues to show no signs of life and has been determined dead.
• Cycad #1 had been wilting and turning yellow over the past two months.
   ‐  Scale had been present; however, imidacloptid (BioAdvanced insecticide) appears to be effective in controlling the scale since the scale has turned brown and is
easily removed. No other pathogens have been observed. Another application of Bio Advanced was made to Cycads #1 and #9 on 17 June 2019.
   ‐ On 22 July 2019 a developing male cone was observed emerging on Cycad #1. Given the weakened state of Cycad #1 and advice of a regional cycad expert, it 
was recommended to remove the male cone since it serves no biological function and will place additional stress on the plant. This recommendation was 
forwarded to the Navy, and USFWS. The USFWS initially declined to grant permission to remove the male cone.
    ‐ On 19 August 2019 Cycad #1 was showing new leaf growth on a second stem.
• Cycad #9 leaves began rapidly wilting and yellowing in June 2019, and the tree showed evidence (frass) of stem tunneling by the native stem longhorn beetle 
(Cerambycidae). Another application of Bio Advanced was made to Cycads #1 and #9 on 17 June 2019. The effectiveness of imidacloptid, the active ingredient in 
BioAdvanced, against the longhorn beetle larva is unknown, however no additional fresh frass has been observed. This cycad continues to be monitored closely.
• The one‐year of monitoring will be completed on 3 October 2019 and it is currently expected that 4 of the 6 cycads will be surviving. The 4 surviving cycads are 
expected to be #1 (at least one stem), #2, #3, and #4.


P‐715 Salvage & Transplant 12/19/2017 1   NPN 6 seeds    Sundance/EA/ Demeulenaere NPN = Native Plant Nursery


P‐715 Seed collection 12/19/2017 150   NPN    
~ 1,392 seeds from 


20 different T. 
rotensis trees


Sundance/EA/ Demeulenaere


Seed collection fieldwork is ongoing.
• Tabernaemontana rotensis monitoring and high value tree (HVT) seed collection site visits took place on 7, 15, & 22 of August.
• On 7, 15, & 22 August, 34, 38 & 45 T. rotensis trees were observed to be flowering, budding, or to have immature fruit, resp.
• No T. rotensis fruits or seeds were ready to be collected.
• ~ 0.55 pounds of HVT seeds were collected in August from six species. Total collected to date is approximately 1.13 pounds (HVT seeds collected in August have 
not been delivered to the nursery, so weights are subject to government acceptance).


P‐715 7/1/18 7/1/19 Salvage & Transplant 12/26/2017 See Comments 24
Northwest Field 
Ungulate Control 


Area
Sundance/EA/Fiedler


Life stages observed on E. calcareum included 72 eggs (over 50% were black), one adult, one empty chrysalis, and two larvae. Approximately 242 eggs (over 50% 
were black), one adult, and five empty chrysalises were recorded on P. pedunculata within the project footprint. Insect, ungulate, and slug feeding and grazing 
damages on both host plants in the project footprint were observed. Exact numbers of translocated life stages, and feeding & grazing damages will be recorded 
during translocation activities.


J‐755 1/9/19 1/9/20 Salvage & Transplant 2/1/2017 694 694
Haputo 


Ecological 
Reserve Area


HDR/Janeke


• The fourth snail fieldwork event began on 31 July and continued through August 21. The fieldwork focused on surveying the fenceline encroachment areas, the 
CVOC, the MOUT, and the Grenade Range. A new snail salvage area was identified in the Grenade Range, immediately south of other snail populations along the 
dirt road. No additional snails were translocated during the fourth fieldwork event. The results of all of the surveys in suitable snail habitat at the end of the fourth 
fieldwork event are shown in Attachment 1.
• A fifth snail fieldwork and translocation event is expected in September/October. This fieldwork will survey the remaining suitable snail habitat in the 
construction footprint and then continue with translocation efforts.


 Salvage operations occurred within a portion of Test Well #1 and all of Test Well #2.  Additional plant salvage will occur within Test Well #1 and the Pump Station.  
Date TBD.  


Tuberolabium guamense


Partula radiolata


11,847


1075 105 10


8/14/2017 68


8/14/2017


8/14/2017 17


3/7/2018
3,310                       


(see comments)


Tabernaemontana rotensis


• FEA = Forest Enhancement Area
• Project Complete


Project is complete.  


Bulbophyllum guamense


Cycas micronesica


Hypolimnas octocula mariannensis


Heritiera longipetiolata


Project is complete.  
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January 31, 2019 


United States Fish and Wildlife Service (USFWS) 


Pacific Islands Fish and Wildlife Office (PIFWO):  


FW1PIE_RecPermitAnnRpt@fws.gov 


Pacific Regional Office (PRO):  


permitsR1ES@fws.gov  


Attn: Recovery Permit Coordinators 


Subject:  2018 Annual Report for Recovery Subpermit FWSPIFWO-26 


On October 21, 2017, Recovery Subpermit FWSPIFWO-26, Amendment 26 (SPITS 
TE 039990-26) (Subpermit) was issued under the Regional Blanket Permit (TE-702631) 
(Permit).  As required under number 27(a) of the terms and conditions of the Permit, the 
following subpermittee is submitting this annual summary report for activities conducted under 
the Subpermit in 2018. 


 Robert Wescom


This individual is authorized to independently conduct all activities under the attached 
Preliminary Final Salvage and Transplantation Work Plan: Salvage and Transplantation of 
Federally Listed Plant Species at Utilities and Site Improvements Phase 1 (NAVFAC Work 
Plan), and agreed on revisions, for Cycas micronesica on Guam. 


Introduction 
Authorized activities in 2018 took place with the J-001B Utilities and Site Improvements Phase I 
footprint construction project, which is located on Naval Base Guam Telecommunication Site 
(NBGTS) in northern Guam (Figure 1). The primary objective of this project is to provide 
salvage and transplanting services for federally listed plants found within the Utilities and Site 
Improvements Phase I (J-001B) at NBGTS.  


For this project, the subpermittee is contracted under Naval Facilities Engineering Command 
(NAVFAC) Pacific contract N62742-15-D-1822 (Contract Task Order [CTO] N6274217F0101 
dated June 29, 2017) to provide the following services:  


 Perform a field assessment of the location and condition of plant species to determine
salvage and transplant methods.


 Salvage a minimum of five (5) C. micronesica within the J-001B project footprint.


 Transplant salvaged plants to a Government-approved location.


 Provide one year of maintenance and monitoring after transplantation.
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A modification to CTO N6274217F0101 in April 2018 included the option for whole-stem 
excavation and transplanting of eight (8) C. micronesica trees within the Utilities and Site 
Improvements Phase I (J-001B) at NBGTS.  


 
Figure 1. J-001B Construction Footprint 


Methods 
The methods used for the field assessment, plant salvage, and transplanting are described in 
detail in the attached Final Work Plan, dated March 2018 (Attachment 1). USFWS staff 
reviewed the Work Plan and the Navy submitted responses to comments in 2018. The Final 
Work Plan stated that if an approved nursery is not authorized for use in advance of the planned 
construction vegetation clearing schedule, an alternate method for C. micronesica salvage 
might be used. This would involve direct transplant of adult C. micronesica from their existing 
locations to a pre-determined outplant location in the Forest Enhancement Area. 


Results 


Field Assessment and Population Analysis 


A second field assessment was conducted on May 23, 2018. The purpose of the site visit was to 
reassess the condition and health of eight (8) C. micronesica plants. 
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In approaching the site identified as Not In Contract Area C, vegetation clearing and 
construction activity was observed in the vicinity of where two C. micronesica plants were 
assessed in August 2017. Vegetation had been felled and piled, pushed into a windrow, a pile of 
gravel, and a concrete structure that appeared to be a manhole. 


Using GPS coordinates of the previously assessed C. micronesica plants, two C micronesica 
plants were located that had recently been felled. One tree stump was located in the open 
cleared area, and the second stump was located within the windrow of felled vegetation. Based 
on a prior numbering system, these two C. micronesica plans were identified as Tree 6 and 7 in 
the Salvage and Transplantation Work Plan. 


After locating the two felled C. micronesica trees, the remaining six (6) C. micronesica trees 
were reassessed (Figure 2). Initially, the recommendation was to salvage apical stems and any 
viable pups; however, since an approved plant nursery was not available, the option for whole-
stem excavation and direct transplant to a pre-determined outplant location in the Forest 
Enhancement Area was identified as the only viable alternative.  


Salvage of the six C. micronesica stems occurred between September 28, 2018 and October 4, 
2018. 


 


Figure 2. Original location of C. micronesica at NBGTS. 
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The location and salvage recommendation of each tree is described in Table 1. 


Table 1. C. micronesica Assessment and Final Salvage Recommendations 


ID 
Coordinates 


Salvage Recommendation 
Northing Easting 


Cycad 1 1502963 267160 Whole-stem excavation of two stems 


Cycad 2 1502988 267160 Whole-stem excavation of one stem 


Cycad 3  1503059 267187 Whole-stem excavation of one stem 


Cycad 4 1503217 267094 Whole-stem excavation of one stem  


Cycad 8 1503083  266869 Whole-stem excavation of one stem. 


Cycad 9 1503070 266886 Whole-stem excavation of one stem 


 


Salvage, Transplant, and Monitoring 


Six (6) individual plants were salvaged and transplanted in 2018 as summarized in Table 2.  


Table 2.  Summary of Authorized Plant Species Salvaged in 2018 


Plant Species Salvaged Transplanted 


Cycas micronesica 6 6 


 


On June 13, 2018 Safari insecticide was applied to the soil around the six C. micronesica. A 
total of 234 g (46.8 g a.i.) were applied by the subpermittee, a Certified Pesticide Applicator. 


On September 19, 2018 the subpermittee conducted a site visit to the six C. micronesica plants 
and observed that construction clearing had commenced and four (4) of the six (6) C. 
micronesica were now surrounded by felled trees making access more difficult.  


On September 26, 2018 the team visited each of the six C. micronesica plants determine the 
most appropriate access and approach to whole-tree salvage. Surrounding felled trees had 
been piled allowing for easier access.  


The team encountered C. micronesica tree number 5, which had previously determined to be 
dead; however, it had three small leaves indicating that it was alive. After consultation with Dr. 
Marler it was concluded to have an extremely low probability of survivorship; therefore, not 
salvageable. 


On September 27, 2018 the UXO technicians conducted a sweep of the outplant area prior to 
the backhoe beginning excavation of the six transplanting holes. 


On September 28, 2018 the team began salvage of C. micronesica plant number 8. Excavation 
was deeper than anticipated with lateral roots not encountered until the excavation was greater 
than 60-cm deep. Lateral roots were cut using a battery powered Saws-All. Once all of the 
lateral roots and taproot were cut all of the leaves and other growth (e.g. seeds, ferns) were 
removed. Five gallon buckets were filled with excavated soil to be added to the transplanting 
hole.  
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The excavated C. micronesica was moved via the backhoe to the ATV and trailer. The 
C. micronesica was transported to a water source where the roots were washed clean before 
moving the C. micronesica to the previously excavated transplanting site.  


The cleaned roots were further cut with a knife and fine-toothed Saws-All blade. The cut 
surfaces were treated with 10% bleach solution, and sprayed with a solution of Daconil 
fungicide (29.6% a.i.). The cut surfaces were air dried and sealed with a tar-like tree pruning mix 
before being placed in the excavated transplant hole and supported by the backhoe while five-
gallon buckets of soil from the excavation site were poured around the root system. The stem 
was supported with 3/8-inch rope running through rubber hose and secured to surrounding 
trees. The remaining hole was filled with soil excavated from the transplant hole.  


Five-gallon buckets of water were poured into the surrounding soil to remove any potential large 
air pockets. Following successful transplanting the entire stem was sprayed with Distance 
insecticide to control cycad aulacaspis scale (Aulacaspis yasumatsui) by the subpermittee, who 
is a Guam Certified Pesticide Applicator. 


Operations were suspended over the weekend (September 29-30, 2018). Tropical disturbance 
30-W passed north of Guam over the weekend bringing strong winds and heavy rainfall. 


Salvage operations continued on October 1, 2018 with the salvage and transplanting of 
C.  micronesica tree number 9. The same procedures as tree number 8 were followed. 


C. micronesica trees 1 and 2 were salvaged and transplanted on October 2, 2018. 
C. micronesica tree 1 had two stems, which had grown up through two large rocks, which the 
backhoe carefully pulled apart before salvage continued. The two stems are connected; 
therefore, treated as a single stem. Attachment 2 shows photographs of the progression 
C. micronesica tree 1 following transplanting. 


C. micronesica tree 3 was salvaged and transplanted on October 3, 2018 using the same 
procedure as trees 1 and 2. 


C. micronesica tree 4 was the last to be salvaged and transplanted on October 4, 2018. This 
tree was growing in very deep loamy soil and had very large lateral roots and taproot.  


Table 3 describes the location of the six outplanted C. micronesica trees. 
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Table 3. Description and GPS location of six outplanted C. micronesica trees at NBGTS. 


Cycad ID DBH (cm) Height (m) Pups HorizEstAcc (m) Northing Easting 


1 17.50 1.50 0 0.27 1501419.87 266217.00 


2 12.50 1.75 0 0.11 1501426.75 266208.12 


3 20.50 2.25 0 0.49 1501424.76 266209.96 


4 22.00 2.50 2 0.42 1501422.66 266213.46 


8 21.00 3.50 20 0.17 1501432.50 266194.77 


9 15.40 2.20 1 0.12 1501429.90 266199.48 


Coordinates of the C. micronesica transplanting locations were recorded using a Trimble R2 
GPS and Trimble Ranger 3 tablet computer running ESRI ArcPad software. GPS positions were 
recorded in WGS-84 Zone 55N (m) coordinates. Post processing of the GPS positions was 
completed using Trimble Positions software in order to obtain the required one meter horizontal 
estimated accuracy (HorizEstAcc). 


The one-year monitoring period for these individuals was initiated on October 4, 2018. 
Monitoring of the six transplanted C. micronesica stems occurred on October 5, October 17, 
November 1, November 13, November 29, December 6, and December 20, 2018. Table 4 
shows dates when new leaf growth was observed on the six (6) C. micronesica outplanted 
trees. 


Table 4. Dates of transplanting and observed new leaf growth of six (6) C. micronesica. 


Cycad ID Date Outplanted Date when new leaf growth observed 


1 October 2, 2018 October 17, 2018 


2 October 2, 2018 October 17, 2018 


3 October 3, 2018 November 29, 2018 


4 October 4, 2018 November, 13, 2018 


8 September 28, 2018 
November 17, 2018* (New leaves on multiple pups, new 
apical leaves observed; however, the new leaves died) 


9 October 1, 2018 October 17, 2018 


 


On November 26, 2018 an application of Distance insecticide was applied to control cycad 
aulacaspis scale (Aulacaspis yasumatsui); by the subpermittee, who is a Guam Certified 
Pesticide Applicator, to the leaves and stems of all six (6) outplanted C. micronesica. 
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Figure 2. Location of transplanting site of six C. micronesica trees at NBGTS (Note: gray area 
in lower left represents road). 


Other Authorized Activities 


Other than the salvage and transplantation of six (6) C. micronesica, no propagation of 
C. micronesica from the J-001B project site took place in 2018. No additional propagules, 
vegetative samples, vouchers, or tissues samples were collected as summarized in Table 5.  
Additionally, no individual plants were damaged or destroyed.   


Table 5.  Summary of Other Activity with Authorized Plant Species in 2018 


Plant Species 
Number of 
Propagules 
Collected 


Number of 
Vegetative 
Samples 
Collected 


Number of 
Herbarium 
Vouchers 
Collected 


Number of 
Tissue 


Samples 
Collected 


Number of 
Plants 


Damaged or 
Destroyed 


Cycas micronesica 0 0 0 0 0 


 


Further, no genetic testing was performed on any individuals salvaged or transplanted in 2018. 


Unintentional Takes 


No other federally listed plant or wildlife species were subject to unintentional takes in 2018. 
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Table 6.  Summary of Unintentional Takes in 2018 


Plant Species 
Number of 
Individuals 
Salvaged 


Number of 
Individuals 
Injured or 


Killed 


Date 
Taken 


Location 
(Coordinates)


Outcome 


Other Plants 
and Wildlife 


0 0 N/A N/A N/A 


 


Conclusions 
Other pertinent observations made regarding the status or ecology of the species in 2018 
include: 


 Excavation of the six living C. micronesica within the J-001B Utilities and Site 
Improvements Phase I footprint construction project required a backhoe. The depths to 
lateral roots of the six C. micronesica were deeper and larger than expected. Manual 
excavation, extraction, and transplanting of the six C. micronesica would have been 
extremely difficult using only manual labor (e.g. shovels and pickaxe) due to root depth 
and, rocky soil. 


 Due to their large size and weight the excavated C. micronesica had to be transported 
and loaded on to the trailer and placed in the excavated transplanting hole with the 
assistance of the backhoe. Manual handling of the six C. micronesica was not practical. 


 New leaf growth on the outplanted C. micronesica occurred rapidly. 


 Pups also exhibited rapid new leaf growth. 


 Cycad aulacaspis scale (Aulacaspis yasumatsui) continues to infect the outplanted 
C. micronesica trees, especially Cycad #1. Continued application of Distance insecticide 
is recommended. 


 No cycad blue butterfly (Chilades pandava) insects or damage was observed on any of 
the living C. micronesica. 


 Multiple C. micronesica pups are present on Cycad #8, which could be harvested and 
grown in the NBGTS native tree nursery after the 12-month maintenance period. 


 Because of continued rainfall, supplemental watering on the outplanted C. micronesica 
was not necessary in 2018.  


 


Under the Subpermit the authorized individual is planning to conduct the following activities in 
2019: 


 Monitoring of outplanted C. micronesica individuals and maintenance of transplant site 
as needed till October 4, 2019. 


Please contact Robert Wescom by email at wesmurph@outlook.com or by telephone at 671-
486-6119 should you have any questions or concerns regarding this report. 
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Attachment 1 – Final Work Plan 
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GPEPP Guam Plant Extinction Prevention Program   
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NWF Northwest Field 


PM Project Manager 


POAM Plan of Action and Milestones 


PWS Performance Work Statement 
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1. Salvage and Transplantation Work Plan 
Overview 


1.1 Introduction 


This Work Plan presents background information, project management details, proposed 
methodology, required deliverables, and an anticipated schedule for the salvage and 
transplantation of federally listed plant species identified within the footprint for the Utilities and 
Site Improvements Phase I (J‐001B) at Naval Base Guam Telecommunication Site (NBGTS).  


Specifically, this Work Plan describes the efforts that will be performed by the HDR Team to 
salvage and transplant 5 Cycas micronesica, 5,000 Tuberolabium guamense, 20 Dendrobium 
guamense, and 70 Bulbophyllum guamense from within the J-001B project footprint for the 
Utilities and Site Improvements Phase I at NBGTS as described in the contract’s task order 
Performance Work Statement (PWS), signed June 29, 2017 and modified on December 12, 
2017. This work will be conducted under contract to Naval Facilities Engineering Command 
(NAVFAC) Pacific, contract N62742-15-D-1822. Rebecca Ralston (HDR) will serve as the 
Project Manager, WESMURPH Consulting and Landscape Management Systems (LMS Inc.) 
will perform field activities.  


1.2 Project Description 


The purpose of this project is the salvage and transplantation of federally listed plant species 
identified within the construction footprint for the J‐001B at NBGTS.  


All work will be performed following applicable and appropriate Department of Defense 
guidance and policy and consider all site documentation and reports available to the date of this 
Work Plan. The period of performance of this Contract Task Order is from June 29, 2017, 
through July 31, 2019. The following services will be provided: 


1. Perform a field assessment of the location and condition of plant species to determine 
salvage and transplant methods. 


2. Salvage five Cycas micronesica, 5,000 Tuberolabium guamense, 20 Dendrobium 
guamense, and 70 Bulbophyllum guamense from within the J-001B project footprint. 


3. Transplant salvaged plants to a Navy-approved location. 


4. Provide one year of maintenance and monitoring after transplantation. 


1.2.1 Project Location 


The J001B Utilities and Site Improvements Phase I footprint construction project is on NBGTS 
in northern Guam (Figure 1). Orchid and cycad salvage will be done within the construction 
footprint which has been divided into four priority areas ranked in order of anticipated work by 
the construction contractor (as of September 6, 2017; subject to change). Two Forest 
Enhancement Areas have been designated—one in the southern portion of NBGTS and the 
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other in the northern portion of NBGTS/southern portion of AAFB NWF. Transplantation 
activities will be done in one or both of those designated areas.  


1.3 Objective 


Project team members will assess the best method to salvage 5 Cycas micronesica, 5,000 
Tuberolabium guamense, 20 Dendrobium guamense, and 70 Bulbophyllum guamense, treat 
and maintain them in an approved nursery (if appropriate), transplant them (when appropriate), 
and provide 12 months of maintenance and monitoring of the transplanted plants with a 
minimum of a 50 percent plant survivorship after one year from the date of transplant of the 
individual plant. Survivorship is defined for Cycas micronesica pups as a new canopy of healthy 
fronds and leaf formation one year after transplanting from trunk cuttings and for Orchidaceae 
species as the documented observation of new root growth after transplantation into a protected 
area. 


Based on the results of the field assessment, this task order will salvage 4 Cycas micronesica, 
5,000 Tuberolabium guamense, up to 20 Dendrobium guamense, and up to 70 Bulbophyllum 
guamense, with a minimum survivorship of 2 C. micronesica, 2,500 T. guamense individuals, 10 
D. guamense individuals, and 35 B. guamense individuals. The minimum survivorship will be 
based on the final number of individuals salvaged in the event that fewer than the required 
number of individuals are located or salvageable. 


1.4 Project Management 


Under this task order, assigned management staff will have the appropriate experience and 
skills necessary to meet the needs of the PWS objectives. The field assessment, salvage and 
transplantation operations, plant care, monitoring and maintenance and associated documents 
prepared under this task order will provide sufficient documented information to assist the 
Department of the Navy in managing lands on NBGTS Guam.  


The management effort required for this task order includes continuous oversight for the length 
of the project, including management of resources and schedules; budget tracking and review; 
periodic liaison with Marine Corps Activity Guam (MCAG) and NAVFAC Pacific points of contact 
as required. Section 6 includes a contact list of project personnel. 


HDR Project Manager Rebecca Ralston will be responsible for the planning and execution of 
task activities, budgeting, and technical coordination for this effort. She will also supervise the 
development of all deliverables specified in the PWS. WESMURPH Consulting and LMS Inc. 
will perform all field activities. Dustin Janeke, Project Quality Assurance for HDR, will conduct a 
quality assurance/quality control review of deliverables before submission. 


Ms. Nicole Olmsted, Natural Resources Specialist at NAVFAC Pacific, is the Contracting Officer 
Representative (COR)/Navy Technical Representative (NTR) for work performed under this 
contract. The COR/NTR is responsible for monitoring the project team member’s performance 
and for ensuring that work is performed per the requirements and specifications outlined in the 
PWS. Ms. Coralie Cobb is the alternate COR. Ms. Christiana Quinata and Ms. Lauren Gutierrez 
will be NBGTS MCAG contacts.  
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Figure 1. Project Location on NBGTS 
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2. Methodology 
To complete this project, multiple levels of personnel will be used. The Lead Biologist for either 
orchids or cycads has oversight and accountability for the health of the respective species. The 
Lead Biologist and Field Biologists are required to obtain a recovery permit issued under 
Section 10(a)(1)(A) of the Endangered Species Act (ESA), 16 U.S.C. 1531 et seq. and abide by 
the Special Terms and Conditions of the recovery permit. Field Biologists for either cycads or 
orchids are able to work with the respective species without supervision. Field Staff are 
personnel working under the direct guidance and supervision of the Lead and Field Biologists. 


On August 23, 2017 the USFWS approved the following personnel to support this project: 


 Cycad Lead Biologist: Robert Wescom 
 Cycad Field Staff: Dr. Thomas Marler 
 Orchid Lead Biologist: Dr. Jim McConnell 
 Orchid Field Biologist: Jonathan Davis 
 Orchid Field Biologist: Mario Martinez 
 Orchid Field Biologist: Gregorio Borja 
 Orchid Field Staff: John Horeg 


2.1 Field Assessment 


A field assessment was initiated on August 14, 2017, to determine the most viable salvage 
options for 5 Cycas micronesica, 5,000 Tuberolabium guamense, 20 Dendrobium guamense, 
and 70 Bulbophyllum guamense from within the J-001B project footprint for the Utilities and Site 
Improvements Phase I (J‐001B) at Naval Base Guam Telecommunication Site (NBGTS). 


2.1.1 Cycad Field Assessment  


Robert Wescom, the Lead Biologist for cycads, conducted a field assessment on August 14, 
2017, using Navy-provided GIS data (data points, polygons) to locate the five individuals 
previously recorded. The field assessment included the following steps: (i) conduct a site visit to 
identify specimens for salvage and transplant, including assessing the condition of cycads, (ii) 
record all cycads with GPS, and (iii) assess salvage and transplant methods.  


The field assessment determined which individual cycads should be salvaged by inspecting the 
exterior stems of each cycad for termite damage, visible rot, presence of cycad scale, or other 
pests. The following data were recorded for each cycad during the field assessment: 


 GPS location (UTM WGS84 Zone55N meters) 
 signs of termite, cycad scale, and cycad butterfly damage 
 signs of exterior rot 
 number of pups present 
 digital photographs of each cycad (Attachment B). 


The five cycads were located and assessed (Table 3). One cycad was dead, one cycad had two 
apical stems with no pups and three cycads had single apical stems with one of those cycads 
having four pups; therefore, the salvage operation will include the felling of four mature cycads. 
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In addition, five cycads outside of the immediate construction area were identified and assessed 
(Table 3). These cycads are not currently proposed for salvage but may be added to the PWS 
at a later date.   


2.1.2 Orchid Field Assessment 


The Lead and Field Biologists for orchids began a field assessment on August 14, 2017 and 
completed the field assessment on September 6, 2017 utilizing Navy-provided GIS (data points, 
polygons) to locate federally listed plants. The Lead Biologist provided appropriate training and 
resources for field personnel to identify specimens for transplanting. The field assessment 
included the following steps: (i) conduct a site visit to identify specimens for salvage and 
transplant using Navy-provided coordinates, (ii) record species and the number of orchids on 
each host tree, and (iii) record any new host trees with orchid species.  


Field assessment staff included, Dr. McConnell, M. Martinez, J. Horeg, J. Davis, G. Borja, J. 
Andrew, J. Tuquero, C. Valera, M. Hara, H. Simram, and H. Lizama. The field teams surveyed 
along 15-meter transects based on Navy-provided transects from the 2015 survey. The 15-
meter transects focused on areas where orchids were recorded during Navy surveys. Surveyors 
systematically located previously identified host trees and recorded the number of orchids on 
each tree as well as any new host trees with orchids. Table 1 contains orchid data broken down 
by Priority Areas. Table 2 contains host tree species broken down by Priority Areas.  


Table 1. Orchid Assessment for Salvage and Transplantation of Federally Listed Plant Species 
Identified Within the Footprint for the Utilities and Site Improvements Phase I (J‐001B) at Naval 
Base Guam Telecommunication Site (NBGTS). * 


 Host Trees T. guamense D. guamense B. guamense 


Priority Area 1 1,802 9,264 6 68 


Priority Area 2 178 870 6 0 


Priority Area 3  15 32 0  0  


Priority Area 4 60 212 0 0 


Priority Area 5** 35 291 0 0 


Total 1,944 10,669 12 68 


*The revised boundaries of construction priorities areas were provided by the Navy on November 8, 2017. 
**Priority Area 5 boundaries were delineated subsequent to the initial field assessment. 


Table 2. Host Tree by species for Salvage and Transplantation of Federally Listed Plant Species 
Identified Within the Footprint for the Utilities and Site Improvements Phase I (J‐001B) at Naval 
Base Guam Telecommunication Site (NBGTS).  


Species Number  Species Number 


Vitex parviflora 1,795  Hibiscus tiliaceus 19 


Morinda citrifolia 37  Pandanus tectorius 38 


Guamia mariannae  1  Glochidion marianum 1 


Premna obtusifolia 3  Maytenis thomsenii 1 


Ochrosia oppositfolia 16  Ixora triantha 3 


Leucaena leucocephala 6  Dead Branch 24 


   Grand Total 1,944 
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The second part of the field assessment was to assess the most appropriate locations for orchid 
transplanting. Habitats that matched or were similar to the recorded data for the orchid were 
prioritized for out-planting. Surveyed areas began with the areas with the densest populations of 
orchids in the transplanting area. Approximately 500 host trees were located within the two 
Forest Enhancement Areas. 


The field assessment identified a sufficient number of host trees (500) to host 5,090 orchids. 
This allows flexibility in determining which host trees are best suited to host the orchids and will 
allow salvage and transplant over the required 5,090 individuals, should the need arise. A group 
of the host trees are located within a sink hole that is expected to add protection from wind and 
other elements. 


The following data were recorded for each host tree during the field assessment:  


 GPS location (UTM WGS84 Zone55N meters) 
 host tree species 
 orchid species 
 number of orchids on host tree 
 documentation photographs. 


2.1.3 Field Assessment Equipment 


Field equipment for cycad assessment included the following: 


 GPS with geo-tagging camera to mark the locations of cycads and take photographs 
 a note pad with waterproof paper to record the condition of cycads. 


Field equipment for orchid assessment included the following: 


 GPS to mark the locations of the orchids for salvage 
 data forms to record the orchids for salvage 
 flagging tape to mark the orchids for salvage 
 camera to take photographs of the orchids. 


2.2 Salvage 


Project team members will implement salvage assessment methodologies for 5 Cycas 
micronesica, 5,000 Tuberolabium guamense, 20 Dendrobium guamense, and 70 Bulbophyllum 
guamense from within the J-001B project footprint at NBGTS. 


Salvage operations will use the most effective methodology for the site, plant species and health 
of the plant. Salvage operations will focus on Navy-determined priority areas in numerical order 
to stay ahead of potential construction. Salvaged cycads will be taken to an approved nursery 
for care prior to out-planting, while orchids may be directly transplanted to host trees or cared 
for in a nursery until the most appropriate time to transplant. That determination for orchids will 
be made by a Biologist based on the health and viability of the plant at the time of salvage. In 
addition to salvaging orchids, orchid propagation may be utilized to ensure a 50 percent 
survivability threshold is met. The determination to salvage orchids or collect seeds would be 
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dependent on the health of the plant, whether or not it would survive transplantation, and 
whether the plant produces seed. A Biologist will make the determination of health.  


Additionally, the orchid salvage areas will be identified to ensure proper sampling is obtained in 
various locations throughout the construction area including various heights throughout the 
trees. Plants out of reach will be collected by using the salvage equipment discussed in Section 
2.2.4.  


The ability to salvage the plants would be dependent on the health of the plant and whether or 
not it would survive transplantation. The Biologist will take into account that the orchids will 
undergo stress when being relocated, and in order to focus the plant's energy towards root and 
vegetative growth, flowering or fruiting parts will be removed from the plants to avoid expending 
energy trying to make pods before it has established. The Biologist will only select orchids for 
transplanting that have a reasonable chance of survival. 


If the minimum percent survival ratio cannot be met with whole plants or viable seeds from 
within the project footprint, then the project team will pursue seed collection, tissue germination, 
and plant division and/or stem cuttings, as suitable to the species, from other individual 
construction project footprints, where construction has yet to begin, or directly outside a 
construction project footprint in order to protect genetic diversity to provide seedlings to meet 
out-planting success targets. 


2.2.1 Cycad Salvage  


The field assessment conducted on August 14, 2017, determined the status of each of the five 
Cycas micronesica trees originally identified by the Navy. One of the original five cycad trees 
was dead, but the remaining four are healthy enough to obtain stem cuttings or pups for 
propagation. The status of each tree is described in Table 3.  


2.2.1.1 CYCAD SALVAGE USING NURSERY FACILITIES 


The Navy previously conducted a munitions and explosives of concern (MEC) assessment 
around the five cycads. There are anomalies surrounding all five cycads, therefore, when 
deemed necessary, the Lead Biologist would need to cut the cycad at the base and treat them 
in an approved nursery prior to transplantation. The cycad salvage team will use pups from the 
trees that have multiple large pups and will use apical stem sections for the trees that do not 
have pups.  


Attachment B contains photographs from each cycad located during the assessment, and 
Figure 2 provides the GIS map depicting cycad tree location. The percent survival ratio of 
salvaged material for C. micronesica will be based on the number of salvaged whole plants or 
basal suckers, known as cycad pups. 
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Table 3. Cycad Assessment and Salvage Recommendations for Salvage and Transplantation of 
Federally Listed Plant Species Identified Within the Footprint for the Utilities and Site 
Improvements Phase I (J‐001B) at Naval Base Guam Telecommunication Site (NBGTS). 


ID 
Coordinates 


Condition Salvage Recommendation 
Easting Northing 


Cycad 1 1502963 267160 
Two healthy stems, 1.5 meters in 


length. 
Salvage two apical stem cuttings


Cycad 2 1502988 267160 
1.7-meter-tall relatively healthy 


tree. 
Salvage one apical stem cutting 


Cycad 3  1503059 267187 
2.5-meter-tall relatively healthy 


female plant. No pups. 
Salvage one apical stem cutting 


Cycad 4 1503217 267094 
2.5-meter-tall female tree. Four 
pups. Heavy scale infestation. 


Salvage one apical stem cutting 
and four pups  


Cycad 5  1503063 266981 Dead No action 


Cycad 6 1503032 266787 
3.5-meter-tall unhealthy tree. 


Four pups. Heavy scale 
infestation. 


Not currently included in PWS. 
Salavge four pups 


Cycad 7 1503034 266786 
3.5-meter-tall tree. One good 
pup. Heavy scale infestation. 


Not currently included in PWS. 
Salvage one apical stem cutting 


and one pup 


Cycad 8 1503083 266869 
3.5-meter-tall unhealthy tree. 
Numerous pups. Heavy scale 


infestation. 


Not currently included in PWS. 
Salvage numerous pups 


Cycad 9 1503070 266886 
2.5-meter-tall unhealthy tree. No 


pups. 
Not currently included in PWS. 


One apical stem cutting 


Cycad 10 N/A N/A Dead 
Not currently included in PWS. 


No action 


 
Salvage operation will involve the following steps: 


1. One month prior to salvage, a Safari insecticide solution will be poured around the base 
of each of four living cycad plants. The application of Safari insecticide will conform to 
label instructions and be supervised by a Guam Certified Pesticide Applicator. Note: 
Safari is not classified as a Restricted-Use Pesticide. 


2. Epiphytes, debris, termite nests, invasive vines and other non-cycad materials will be 
removed from the apical portion of each tree, and all cycad leaves will be removed with 
hand shears. 


3. Four pups will be removed from the main stem using a sharp blade, not a saw, to slice 
through the base of each pup. 


4. Each cycad tree will be tagged prior to being cut near ground level with a chainsaw and 
lowered manually to the ground. Unique alpha-numeric aluminum tags will be used and 
later mounted on a pole next to the outplanted cycad. 


5. The cut surfaces will be sealed with tree sealant, and each specimen will be covered 
with shade cloth to avoid direct sun exposure. 
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6. Each cycad stem and pup will be placed on a gurney and manually carried to the 
nearest road, loaded onto a truck, and transported to an approved nursery. Once off-
loaded at the nursery, the stems will be kept under 50 percent shade cover. Plants will 
remain isolated from other plants scheduled for outplanting to reduce the spread of pests 
and diseases. 


7. Each stem will be cleaned with pressurized water to reduce the likelihood of persistent 
pathogens. 


8. The entire specimen will be sprayed with an insect growth regulator solution sprayed 
over the entire stem at a close distance (<30 centimeters). The specific brand and 
solution will be selected prior to salvage. 


9. If required, sequential cuts will be made with a handsaw toward the stem apex to 
remove any rot. 


10. Stems will be allowed to air-dry. 


11. The cut surfaces will be sealed with petroleum-based pruning sealant to retain moisture 
and serve as a prophylactic for pathogens. The sealant will be applied to the cut 
surfaces to prevent drying and act as a prophylactic against possible pathogens in the 
rooting medium. The specific sealant will be selected prior to salvage. Cut surfaces will 
then be disinfected by spraying with a 10 percent bleach solution. The basal portion of 
each stem will be immerged in a 10% bleach solution for a minimum of one minute. The 
commercial root-promoting hormone (0.3% indole-3-butyic acid) will be applied to the 
stem, but not the sealed base. 


12. The base of each pup will be placed in perlite and maintained under 50 percent shade 
and watered daily.  


13. Each stem will be placed in a large container as shown in Figure 3. 


14. Each container will be placed on a structure at least 18 inches above ground level and 
supported with guide wire. The wires will be coated in plastic to protect the tree and have 
three anchor points. 


15. Each cycad plant will be monitored for the presence of cycad scale and any other pests, 
watered as needed until sufficient new roots have formed, which is anticipated to take 
approximately 6 months. 
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Figure 2. Map of Cycad Locations 
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Figure 3. Diagram of container where cycad stems will be placed (Marler and Cruz 2017) 


2.2.1.2 CYCAD SALVAGE USING DIRECT TRANSPLANT 


If an approved nursery is not authorized for use in advance of the planned construction 
vegetation clearing schedule, an alternate method for cycad salvage may be used.  This would 
involve direct transplant of adult cycads from their existing locations to a pre-determined 
outplant location in the Forest Enhancement Area. 


Salvage operation using the direct transplant method will involve the following steps: 


1. Reassessment of the living cycads to assess their survivorship potential and 
accessibility.  


2. One month prior to salvage, a Safari insecticide solution will be poured around the base 
of each living cycad plant. The application of Safari insecticide will conform to label 
instructions and be supervised by a Guam Certified Pesticide Applicator. Note: Safari is 
not classified as a Restricted-Use Pesticide. 


3. Selection of new outplanting location within the NBGTS Forest Enhancement Area.  


4. MEC analysis and anomaly clearance of existing and outplant locations, including 
staking locations. 


5. Where feasible clear a path to each cycad plant to allow a backhoe to access each 
cycad plant and its outplanting site.  


6. Remove all of the cycad leaves, all epiphytes, vines, debris, etc. from each cycad plant. 
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7. Carefully excavate the cycad plants from the current locations, either with a backhoe or 
manually, making every effort to protect as many roots as possible. Approximately 12 
inches of each root will be retained at the base of each tree. 


8. Carefully lift the cycad plant out of its existing location.  


9. Carefully transport each salvaged cycad plant to the nearest road for transport to its 
intended outplanting site within the Forest Enhancement Area. 


10. Clean cuts will be made with loppers or shears on every severed root and treated with 
fungicide. Exposed surfaces will be covered with a commercial pruning sealant. 


11. Excavate the planting hole that is approximately twice as wide as the root ball and only 
deep enough so that the resulting planting hole will have the same filled soil level as the 
original hole. 


12. Carefully refill the new hole with the excavated soil, and firm the soil around the root ball. 


13. Water the soil around each cycad plant to remove any large air pockets in the soil. 


14. Carefully secure the transplanted cycad plant with rubber coated wire to three or four 
stakes. 


2.2.2 Orchid Salvage 


To complete orchid salvage on anticipated construction time lines and stay with PWS for this 
project, HDR recommends beginning with the 3,100 T. guamense located in Priority Area 1; 6 
D. guamense located in Priority Area 1; and 7 D. guamense located in Priority Area 2. Following 
a contract modification, an additional 1,900 T. guamense, up to 14 D. guamense, and up to 70 
Bulbophyllum guamense will be salvaged from Priority Areas 1 through 5. 


The Lead Biologist, Dr. James McConnell, will first conduct training for all Biologists and 
assistant field personnel to ensure appropriate methods are utilized. Each Biologist will oversee 
a team of 4-5 people; each team can salvage and transplant 10-50 orchids per day. On-site 
personnel will take pictures daily to provide visual evidence of work progress via a WhatsApp 
group. Any issues encountered will be brought directly to the Lead Biologist for resolution, and 
the Lead Biologist will conduct periodic inspections to ensure transplanting procedures are 
followed. 


The HDR Team, through subcontractor LMS Inc. will utilize a mulcher to create access at the 
point of salvage to minimize mobilization time. Mulching process with comply with green 
management procedures. In creating these access points, LMS Inc. will work with a Field 
Biologist, refer to Section 2 for approved USFWS names, to survey the clearing path to ensure 
no orchids or high value trees are harmed. Further, the HDR Team will avoid areas where 
Hazard Analysis and Critical Control Point (HACCP) projects are on-going or cultural sites are 
present.  


Orchids will be salvaged from as many subpopulations as possible to maintain genetic diversity. 
To the fullest extent possible, the project team shall salvage a sufficient amount from each 
subpopulation to reach an appropriate level of survivability for that particular subpopulation. If all 
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orchids were salvaged from one area the genetics would not be as diverse as collecting from a 
higher number of subpopulations. 


The Biologists will determine the most efficient and safe way to salvage the orchids based on 
site-specific context. For branches 6 inches in diameter or less, field personnel will remove the 
entire branch. The application of water should not be necessary for plant removal. If the orchid 
is on smaller diameter trees, the entire section of orchid and roots will be moved intact. Roots 
will not be separated from the bark. This is expected to result in faster orchid attachment to new 
trees. 


For branches greater than 6 inches in diameter, field personnel will chisel out the bark 
underneath the roots into the xylem to ensure as little damage as possible, essentially removing 
the orchid with the current media intact. The bark will be large enough to support the orchid and 
will be cut in a manner that allows the orchid roots to stay intact.  


Salvage operations will occur tree by tree. Once an area has had the plants collected, the area 
will be turned over to the construction contractor for development. Plants out of arms reach will 
be collected by using climbing gear and salvage equipment mentioned in Section 2.4.4. Work 
will be supervised by competent safety officers on site to ensure that orchids above ground level 
can be safely obtained for transplanting. The ability to salvage the plants would be dependent 
on the health of the plant and whether or not it would survive transplantation. A Biologist will 
make the determination of health. 


All orchid roots will be avoided when cutting branches and extra space (not occupied by roots) 
on the branch ends will be used as the area for securing the branch during transport and 
relocation. Attachment will be done in one of the following ways: (1) tying the chiseled bark to 
the tree with twine or breathable synthetic material (i.e. panty hose) or (2) thin branches, 
approximately 2 inches or less in diameter, may be attached with nylon or nails. Cut branches 
shall deteriorate naturally and nylon, wire, or plastic ties will be removed once orchids are 
holding onto the host tree. Orchids shall be attached to the host tree with nylon and or twine. 
Host trees will be monitored to prevent girdling. The orchids and branches shall be observed 
during the maintenance and monitoring period and supporting nylon will be provided to ensure 
orchids remain affixed to the tree if root growth is not sufficient to anchor the orchid to the tree 
prior to decomposition of the branch. Note that the method of attaching thin branches to trees 
was employed early in this project, but was discontinued for later phases of orchid transplant.  


The field personnel will haul orchids via a transport vehicle with metal racks in the back to hold 
the orchids. Throughout the transportation process, the orchids will remain covered to avoid 
direct sun exposure. Orchids will be transported directly to the transplant site or approved 
nursery. Orchids will be transported in carts with shade cloth to minimize orchid exposure to 
sunlight during the transportation and transplant process. The distance from the donor to 
recipient site is approximately one mile, and much of the terrain is not accessible by vehicle.  
Trails have been cleared to expedite the transportation process where feasible. Covered 
UTV/ATVs are used to help expedite the transport process and ensure that the orchids have as 
little exposure to the elements as possible.   
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2.2.3 Orchid Propagation 


For this project, salvaged material from orchids will be in the form of whole plants. If the 
minimum percent survival ratio cannot be met with whole plants or viable seeds from within the 
project footprint, then the project team will pursue seed collection, tissue germination, and plant 
division and/or stem cuttings, as suitable to the species, from other individual construction 
project footprints, where construction has yet to begin, or directly outside a construction project 
footprint in order to protect genetic diversity to provide seedlings to meet out-planting success 
targets. The Lead Biologist will be following the Hawaii Rare Plant Restoration Guidelines. 


To meet the PWS requirement of a minimum 50 percent survivability for transplanted orchids, 
orchids may be propagated as agreed upon in the July 11, 2017, kick-off meeting. Fruits will be 
collected from orchids at different locations if they are at a mature stage. The fruits can most 
successfully be propagated at the unopened mature stage. Any excess propagated orchids will 
be turned over to the Navy or the USFWS, as directed, upon the completion of this project. 
Propagated orchids will be linked to the original plant’s number for reference. The Center for 
Plant Conservation (CPC) guidelines recommend a minimum of 50 plants be collected from a 
population. If fruits are collected will be dependent on whether or not there are mature fruits to 
collect.  As applicable, the team will follow the recommended guidelines. 


For propagation, Biologists will deliver harvested fruits to the GPEPP tissue culture lab. The 
methodology for seed germination depends on the maturity of the fruit. If the fruits are mature 
and not cracked, the seed will be germinated using green pod culture methods. If the fruits are 
cracked, the seed will be germinated using surface sterilization of the seeds. The seeds will be 
germinated on Modified Vacin & Went media for orchid seed germination. Once the seedlings 
are growing, the seedlings will be transflasked onto Modified Vacin & Went orchid transflasking 
media. The seedlings, in flask, will be transplanted to community pots when they are removed 
from flask. Water may be used to rinse the media from the seedlings. Seed germination would 
be done aseptically and plants will be inspected and monitored for any pests, which will be 
controlled if found. Seeds will be propagated from fruits of different locations throughout the 
area. If seedlings are used, they will be a balanced representation of the population being 
destroyed. CPC guidelines recommend collecting from a minimum of 50 plants per population, 
and those plants should be equally represented at the new site they are introduced into. 
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Figure 4. Map of Orchid Salvage Locations 
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A sample of the propagules would remain in ex situ storage in case the translocation fails, 
therefore it can be repeated with the propagules that were kept via ex situ techniques (tissue 
culture, seed storage, and nursery propagation). 


2.2.4 Salvage Equipment 


Cycad salvage equipment includes the following: 


 ladder 
 pruning shears 
 sharp blade 
 Safari insecticide 
 bleach 
 tree sealant 
 note pad with waterproof paper 
 digital camera 
 gas-powered chainsaw or battery operated Sawzall (™)  
 shade cloth to protect the cycad stem from direct sun 
 gurney to transport the cycad stem to nearby road 
 vehicle to transport the cycad stem to approved nursery. 


Orchid salvage equipment includes the following: 


 chainsaw or Sawzall (™)  
 hand saw 
 loppers 
 pruners 
 twine 
 zip ties 
 wire 
 pliers 
 wire cutters 
 panty hose 
 nails 
 metal tags (alphanumeric) 
 nail gun 
 hammer 
 climber gear (harness, ropes, carabiners) 
 chisels 
 compass  
 GPS  
 ladders  
 metal racks to transport orchids out of the salvage site to the enhancement site 
 vehicle to transport orchids out of the salvage site to the enhancement site 
 water. 
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2.3 Transplant 


Transplantation will occur as soon as feasible for all plants, accounting for situational indicators 
and health of the plant. For orchids, multiple areas will be utilized for transplantation, and 
whenever feasible native trees will be used as host trees based on the Lead Biologist’s analysis 
of microclimate and long-term orchid viability. Cut branches or bark with orchids will be tied to 
the tree using polypropylene twine. Note that the method of attaching thin branches to trees was 
employed early in this project, but was discontinued for later phases of orchid transplant.  


After transplantation, a watering system will be established, and plants will be monitored 
monthly (or more frequently as conditions warrant) for 12 months. The water pressure source 
will be a pump supplied by a water tank. It will be removed after the Biologists determine the 
plants will survive on their own or as otherwise instructed by the Navy. During the monitoring 
period, the Biologists will allow the orchids to adjust and will determine the watering needs of 
the plants. 


When transplanting, approximately 15 individual orchids will be placed onto a single host tree to 
distribute on as many trees as possible while keeping the orchids in close proximity to each 
other for pollination purposes. Pollinators for these orchid species are not known, therefore, 
transplanting the orchids relatively close together allows for smaller pollinators to have a chance 
to cross pollinate, if necessary.    


Project team members will transplant 4 Cycas micronesica, 5,000 Tuberolabium guamense, 20 
Dendrobium guamense, and 70 Bulbophyllum guamense from within the J-001B project 
footprint for the Utilities and Site Improvements Phase I (J‐001B) at NBGTS within designated 
Forest Enhancement Areas. 


2.3.1 Cycad Transplant 


Viable transplanting sites within the two identified Forest Enhancement Areas will be determined 
in advance of out-planting. There are three potential methods for out-planting. The first is to 
have each selected spot evaluated by a qualified Munitions and Explosives of 
Concern/Unexploded Ordnance technician to ensure that there are no underground 
abnormalities (e.g., metal detections). Once sufficient sites have been identified, approved, GPS 
location recorded and flagged, the cycad plants will be covered with shade cloth prior to 
transporting in a pickup truck to the out-planting site. From the nearest access point the cycads 
will be carried to the out-planting site on a gurney.  


A planting hole that is large enough to hold the root system will be either manually or 
mechanically excavated with a backhoe. Since excavating large holes will require the presence 
of an MEC technician, the size of the hole will be determined at the time of outplanting. The 
cycad will be removed from the container and placed in the excavated planting hole and the 
hole filed with native soil which has been examined for presence of pests prior to use. If the 
cycad has come from an approved nursery, any residual perlite or other material will be 
removed prior to outplanting. Since MEC requirements limit that only 1/4 inch of soil may be 
removed without an MEC Tech inspection, availability of sufficient amounts of native soil may be 
an issue, so additional MEC clearance in surrounding habitat may be conducted to obtain 
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additional soil or, if feasible, native soil that has been stockpiled by construction crews in the J-
001B construction areas most closely located to the salvage and outplant areas may be used. 
The planted cycad will be supported with plastic-coated guide wire, monitored regularly for 
health and removal of invasive plants or vines, and watered as needed for one year. Plastic 
coated wire will be loosely tied around each cycad and tied to an adjacent tree or rebar stake 
(following MEC Tech inspection) to support the cycad. 


The second method, intended to avoid the requirement for Munitions and Explosives of Concern 
/Unexploded Ordnance inspection entails locating planting locations that are natural 
indentations or pits in limestone large enough to accommodate the root ball of individual cycads. 
The cycad will be placed in the natural indentation and native soil mixture, previously  examined 
and determined pest free prior to use, will be placed around the root ball. The natural 
depression will help prevent soil erosion from around the root ball. The cycad plants will be 
supported with plastic-coated guide wires, monitored regularly for health and removal of 
invasive plants or vines, and watered as necessary.  


This method assumes an approved nursery is available, and since only viable apical tissue will 
be grown, the size of the outplanting material is expected to be less than a meter in height and 
not the full size of the salvaged plant. Outplanted cycads will be manually watered via a bucket, 
as necessary, dependent on recent rainfall. The initial outplanting stock is not expected to 
transpire a large quantity of water and manual watering will be sufficient until rainy season. 


The third method, assuming an approved nursery is available, is to outplant pups in the same 
manner as rooted stems. Whichever method is used, the GPS position of the planted cycad will 
be recorded, and photographs will be taken of the cycad taken after out-planting and throughout 
the 12-month maintenance period. Per the current PWS, the goal is to have a minimum of two 
living cycad plants one year after out planting to meet the 50 percent survivability ratio. Four 
mature plants will be salvaged; therefore, the 50% survival is a minimum of two plants. C. 
micronesica survival is defined as the documented observation that the plant is alive and new 
leaves have formed. 


2.3.2 Nursery Orchids  


Orchids determined not to be ready for direct transplant will be cared for in the approved 
nursery until the Lead Biologist considers orchid individuals ready for out-planting. 


2.3.3 Orchid Transplant 


Orchids determined to be ready for direct transplant will be transplanted by a Biologist and 
mounted to appropriate trees or other suitable hosts. Appropriate trees are in habitats that 
matched or were similar to the recorded data for the orchids and are prioritized for out-planting. 
Surveyed areas began with the areas with the densest populations of orchids in the 
transplanting area. Specific transplanting methods will be determined based upon the individual 
needs of the plant to maximize survivability of the specimen and orchids will be placed at least 
six feet above the ground to avoid ungulate damage. There are currently ungulates in both the 
salvage and outplanting areas.  
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Based upon the Lead Biologist’s experience and study on the survivability of orchids in this 
specific habitat, orchids have the highest rate of survival within the tree canopy zone (Figure 5). 
As such, Biologists will transplant orchids in tree canopy zone locations that have been 
determined to have the highest rate of survivability based upon independent research and visual 
evidence. Specifically, if feasible Biologist will target the tree canopy zone C and D range per 
the attached illustration. Protective fences will be installed where necessary to facilitate survival 
of orchids.  


The outplanting area (Figure 6) was identified as having T. guamense during previous surveys.  
The project team conducted a field assessment to identify suitable sites within the Forest 
Enhancement Area for transplanting the orchids based on environmental factors such as 
humidity, host tree, and height placement. 


Areas with similar humidity and light levels to the donor/origin site will be prioritized for orchid 
transplant. When possible, orchids will be placed in areas where other orchids currently exist 
and on tree species historically successful in hosting orchids in this environment, thus 
demonstrating a higher likelihood of growth success. Orchids currently on native trees will be 
transplanted onto the same type of native tree. However, in order to achieve the 50% survival 
ratio of salvaged material, the Biologists may elect to transplant on to non-native hosts in order 
to increase survival.  Orchids will only be transplanted to areas within the Forest Enhancement 
Area that already have existing orchids of the same species, which demonstrates that the 
environment is suitable for orchid growth. Tree species that were not observed with orchids on 
them in the salvage area will not be used for transplanting. Where orchids will be transplanted 
depends on the individual orchid needs at the time of salvage. 


 


Figure 5. Diagram of Tree Canopy Zone 
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2.3.4 Transplant Equipment 


Cycad transplant equipment includes the following: 


 note pad with waterproof paper 
 GPS 
 digital camera 
 soil 
 water 
 plastic coated guide wire 
 rebar as staking material (only for direct transplant) 
 backhoe (only for direct transplant) 
 shovel, as needed 
 shade cloth to protect cycad stem from direct sun 
 gurney to transport cycad stem to nearly road 
 vehicle to transport cycad stem to approved nursery. 


Orchid transplant equipment includes the following: 


 note pad with waterproof paper 
 GPS 
 digital camera 
 water 
 drill or hammer  
 nails or screws  
 chainsaw, as needed  
 Sawzall (™), as needed 
 compass  
 ladders  
 climber gear (harness, ropes, carabiners) 
 eyehooks to provide an attachment point for the cut branch during transport 
 metal transport racks  
 transport vehicle.  


2.4 Maintenance and Monitoring 


Project team members will provide maintenance and monitoring for 5 Cycas micronesica, 5,000 
Tuberolabium guamense, 20 Dendrobium guamense, and 70 Bulbophyllum guamense from 
within the J-001B project footprint for the Utilities and Site Improvements Phase I (J‐001B) for a 
period of 12 months. 


2.4.1 Maintenance 


Transplanted cycads will be maintained for one year by the Lead Biologist. Maintenance will 
include watering, as needed, and the removal of vines and/or encroaching competing plants. If 
ungulate damage is observed, a temporary fence structure will be placed around each cycad. 
Temporary fence will be installed in the event that the area is not fenced and ungulates are not 
suppressed at the time of outplanting. 
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Figure 6. Map of Potential Orchid Transplant Locations 
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2.4.2 Monthly Monitoring 


Transplanted cycads will be monitored monthly, or more frequently if deemed necessary, by the 
Lead Biologist. Cycads will be inspected for the presence of stress agents, such as cycad scale, 
ungulate damage, and general plant health. If stress agents are observed, the Lead Biologist 
will draft a recommended action plan for NAVFAC Pacific to remove or reduce the stress 
agent(s) affecting the cycads. If approved, the recommended action plan will be implemented. 
Monitoring records will be maintained for the duration of the project and included in the Draft 
and Final Reports. 


The Biologists will provide regular and routine monitoring of orchids to ensure the minimum 50 
percent survivorship PWS requirement is met and address any orchid health issues early on. 
Specifically, Biologists will inspect the orchid transplant site weekly for the first two months, bi-
weekly for months three and four, and monthly thereafter (unless conditions warrant more 
frequent monitoring). 


During monitoring walkthroughs, Biologists will inspect orchids within the transplant site to 
ensure individuals are not drying out and are growing or flowering. The transplant site will be 
monitored for pests and treated with approved pesticides, if necessary. Individual orchid records 
will be initiated if orchids appear stressed. Each individual orchid will be monitored and if it 
appears stressed it will be recorded. Monitoring records will be maintained for the duration of 
the project and included in the Draft and Final Reports. 
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3. Data and Mapping 


3.1 Salvage and Transplantation Success Results 


Project team members will provide data and mapping for 5 Cycas micronesica, 5,000 
Tuberolabium guamense, 20 Dendrobium guamense, and 70 Bulbophyllum guamense from 
within the J-001B project footprint at NBGTS with a minimum 50% survivability rate after twelve 
months of maintenance and monitoring.  


3.1.1 Data  


Federally listed plant data will include record, map and photo of all specimens removed; 
including identification codes associated with GPS coordinates for each plant, both for salvage 
and transplant. This information will include the data dictionary field information which will note 
the following: 


Cycad data: 


 species 
 GPS location 
 plant height at time of out-planting 
 number of leaves 
 photographs 
 unique alphanumeric tag identifier  


Orchid data: 


 species 
 GPS location 
 height on tree  
 directional orientation 
 health of plant 
 host tree 
 unique alphanumeric tag identifier  
 stage of life 
 vigor 
 reproductive status of the plant (whether it is vegetative, or has buds, flowers, or fruit) 
 photographs 


3.1.2 Mapping 


Project team members will provide detailed maps and GIS layers which will include specific 
locations, including the data dictionary information for individual orchids, for all transplanted 
plant species. 
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4. Schedule and Deliverables 


4.1 Plan of Action and Milestones  


The Plan of Action and Milestones (POAM) prepared for this Salvage and Transplantation Work 
Plan outlines the schedule of actions and deliverables for the project (Table 4). Successful 
execution of milestones and deadlines for deliverables is contingent upon adequate 
coordination, completing tasks on schedule, and timely review cycles. Project team members 
will adhere to the POAM schedule. Any revisions to the POAM that might arise during the 
project will be submitted for approval. “To be determined” dates are contingent upon Work Plan 
approval, approval of nursery facilities, and the construction schedule.  


4.2 Meetings and Deliverables 


4.2.1 Kick-off Meeting 


A kick-off meeting between staff with NAVFAC Pacific, MCAG, HDR, LMS Inc. and 
WESMURPH Consulting was conducted on July 10, 2017. The purpose of the meeting was to 
discuss the direction and development of the project. A draft of the meeting minutes was 
submitted via email to the COR/NTR on July 14, 2017. Final meetings minutes were provided 
on July 25, 2017. 


4.2.2 Final Salvage and Transplantation Work Plan 


HDR will submit a Final Salvage and Transplantation Work Plan incorporating the comments 
received from the COR/NTR and other representatives. The Final Salvage and Transplantation 
Work Plan will be submitted within 10 days of receipt of comments. HDR will provide two hard 
copies and two digital copies on a compact disc (CD) of the Final Salvage and Transplantation 
Work Plan to the COR and Contract Specialist.  


4.2.3 Monthly Progress Reports 


Project team members will provide monthly progress reports that will detail incremental 
accomplishments throughout the project. These reports will contain: the project title, contractor 
name, contract and task order number, date of the report, work completed to-date (including a 
table showing dates of site visits or surveys, personnel attending each visit, findings, 
difficulties/problems encountered and resolutions, etc.), work proposed for the next reporting 
period, an approximate percentage of work completed and an updated POAM. The report 
period will cover the first through the last day of each month. Reports will be submitted on the 
fifth day of each month when work has been conducted. 


4.2.4 Safety Plans (Accident Prevention Plan and Activity Hazard Analysis) 


HDR prepared and submitted a draft Accident Prevention Plan and Hazard Analysis and Critical 
Control Point for Navy review and comments on July 21, 2017. The final Accident Prevention 
Plan and Activity Hazard Analysis was accepted on August 10, 2017.  
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Table 4. Plan of Action and Milestones for Salvage and Transplantation of Federally Listed Plant Species Identified Within the Footprint 
for the Utilities and Site Improvements Phase I (J‐001B) at Naval Base Guam Telecommunication Site (NBGTS). 


 


Note: current as of December 20, 2017; pending confirmation with the Navy 
* all dates shown are for Guam 
**subject to change based on field assessment, need for in-field treatment prior to salvage and first transplantation. 
***subject to change based on actual number of orchids in each priority area 


1 Kickoff Meeting ~2 hours 07/11/17 07/11/17
2 Submit Draft POAM 1 day 07/11/17 07/11/17
3 Prepare and Submit Kick-off Meeting Minutes and Final POAM 4 days 07/11/17 07/15/17
4 Contractor Personnel Training (UXO Safety, Cultural and Natural Resources, etc.) 1 day 08/02/17 08/02/17
5 Prepare and Submit Draft APP/AHA and Draft HACCP 10 days 07/11/17 07/21/17
6 Submit Updated Resumes for USFWS approval 30 days 07/12/17 08/11/17
7 Government Review of Draft APP/AHA and Draft HACCP 10 days 07/21/17 07/31/17
8 Prepare and Submit Final APP/AHA and Final HACCP 7 days 08/05/17 08/12/17
9 Field Assessment ~25 days 08/12/17 09/06/17


10 Prepare and Submit Draft Work Plan ~55 days 07/14/17 09/08/17
11 Government Review of Draft Work Plan 5 days 09/08/17 09/13/17
12 Prepare and Submit Final Work Plan 7 days 09/13/17 09/20/17


12.1 USFWS Review of Work Plan 8 days 09/26/17 10/03/17
12.2 Response to USFWS Work Plan Comments 5 days 10/03/17 10/08/17
12.3 Additional USFWS Work Plan Comments and Responses 5 days 10/08/17 10/13/17
12.4 Prepare and Submit Revised Work Plan 10 days 12/12/17 12/22/17
12.5 Government and USFWS Review of Work Plan 20 days 12/22/17 01/11/18
12.6 Prepare and Submit Final Work Plan 5 days 01/11/18 01/16/18
13 Fieldwork - Cycads*** ~10 days TBD TBD
14 Pup Nursery Care 180 days TBD TBD
15 Cycad Out-planting 10 days TBD TBD
16 Maintenance and Monitoring - Cycads ** ~1 year TBD TBD
17 Fieldwork - Orchids (All Priority Areas) ***  160 days 10/16/17 03/25/18
18 Maintenance and Monitoring - Orchids ** >1 year 10/16/17 03/25/19
19 Prepare and Submit Draft Report for Salvage and Transplanting of ESA‐Listed Plants*** 45 days 03/25/19 05/09/19
20 Government Review of Draft Report 30 days 05/09/19 06/08/19
21 Prepare and Submit Final Report for Salvage and Transplanting of ESA‐Listed Plants 20 days 06/08/19 06/28/19
22 Prepare Monthly Progress Reports, Updated POAM & Monthly Invoices by the 5th of each 1 day Monthly Monthly


Name Start*Duration FinishNo.
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4.2.5 Draft Report for Salvage and Transplantation of Cycads and Orchids  


HDR will submit two electronic copies of the Draft Report on a CD and electronically via email. 
HDR will submit the report within 45 days of completing the final plant transplantation.  


The report will include the following information: 


 title page showing title, date, contact information 


 sub-title page showing title, prepared by listing, prepared for listing, date and 
recommended citation 


 table of contents 


 introduction (including background information) 


 record, map and photo of all specimens removed, including identification codes 
associated with GPS coordinates from construction site, in addition to GPS coordinates 
and maps of each new cycad and orchid relocation site 


 synopsis of insect treatments and efficacy results for each cycad 


 synopsis of cycad and orchid selection and prioritization for transplantation 


 synopsis of cycad and orchid survival and condition for each specimen 


 synopsis of out planting, husbandry, and monitoring methods 


 a master schedule of all project events 


 summary and recommendations. 


4.2.6 Final Report for Salvage and Transplantation of Cycads and Orchids  


HDR will submit five hard copy and two electronic versions of the Final Report on a CD. HDR 
will submit the report within 20 days of receipt of comments from the COR. The Final Report will 
be submitted in Microsoft Word and Portable Document Format (PDF). The PDF file will be 10 
megabytes or less in order to be sent via electronic mail to requesting entities. In addition, HDR 
will provide all figures, graphics, and geographic information system (GIS) data layers used in 
the report as separately labeled files. The electronic files will be delivered on a CD. 


4.2.7 Comment Matrix 


HDR will provide a blank Comment Response Matrix to the Navy on all reports to facilitate 
tracking comments. HDR will incorporate all comments into a single matrix. The comment matrix 
will identify how each comment was addressed by HDR and where in the document the 
corrections are to be found. The comment response matrix will be provided with each report 
submission. 


4.2.8 GIS Data Products 


Project team members will provide GIS data and maps for all salvage and transplant areas. All 
points will be taken with hand-held global positioning system units using World Geodetic System 
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1984 55N and projection provided in Universal Transverse Mercator projection, the above zone, 
and in meters. Digital GIS data will be submitted using ArcGIS 10 or later software. If later 
software is used it will be backwards compatible with ArcGIS 10. GPS equipment used to record 
transplant locations will be able to achieve 1 centimeter accuracy at 1 sigma, but the actual 
error allowed will be no more than 1 meter at any recorded position. Every effort shall be made 
to capture feature locations without using offsets unless obstructions are present. Data sets 
derived from GPS data collection efforts shall include metadata to record descriptions of the 
receiver and other equipment used during collection and processing, base stations used for 
differential corrections, software used for performing differential corrections, estimated 
horizontal and vertical accuracies obtained, and conversion routines used to translate the data 
into final geographic data delivery format. 


Geographic data will be provided in a form that does not require translation, preprocessing, or 
post processing. Final digital geographic maps and the related data sets will be delivered in a 
Spatial Data Standards for Facilities, Infrastructure and Environment (SDSFIE) compliant file 
geodatabase format, and be in a structure consistent with the most current version of the 
SDSFIE. The SDSFIE format shall follow geospatial database table structure, nomenclature, 
and attributes.  


PDF copies of all maps associated with the GIS data for this project will be provided to the 
Navy. All constructed maps will have the associated ArcMap Document File (MXD) delivered to 
allow for future printing and modification. MXDs shall use the relative paths option or layer 
packages. The Table of Contents within the MXD shall be orderly and contain a logical naming 
structure. Metadata will be included in the final GIS deliverable and will be populated to meet 
basic data population standards as identified in the ESRI standard template. Additional data 
shall be provided as appropriate, including, at a minimum: 


 the name and description of the data set or layer, 


 the source of the data and any related data quality information such as accuracy and 
time period of content, 


 description of the data collection method or survey protocols used; a report citation can 
suffice, 


 description of the equipment or instruments used in the data collection, 


 scientific names of the federally listed species to populate in the attribute tables, 


 definitions of codes used in the data fields in the appropriate attribute definitions, 


 description of ranges of numeric fields and the meaning of numeric ranges, 


 definition of fields and attributes not in SDSFIE in the attribute definitions, 


 removal of spatial duplicates from GIS data, and 


 a point of contact to answer to technical questions. 
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4.2.9 Maps 


All map layouts and data display properties will be created using standard mapping procedures 
unless specific direction is provided by the Navy. Map layouts will include the following 
elements: 


 north arrow 
 scale bar and scale text 
 legend 
 title 
 overview map 
 map data 
 projection and coordinate system information 
 Navy-supplied logos 
 HDR 
 disclaimer information. 


Changes to the map layouts will be made after the first round of comments are provided in the 
Draft Report. 


4.2.10 Annual Reporting to USFWS 


USFWS recovery permits require annual reporting that must be submitted to the Recovery 
Permit Coordinator by January 31 of each year the permit is active. The Annual Report will 
follow the requirements provided in Subpermit FWSPIFWO-26.  
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5. Access and Pass Requests 


5.1 Access and Pass Requests 


HDR staff and subcontractors will have a valid DBIDS pass with current access to NBGTS and 
AAFB for access to the project site. A camera pass was requested by subcontractors on 
September 1, 2017, from Joe Cruz at the NBG Security Department Visitor Control Center.  
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6. Points of Contact 


Name Position/Company Email 
Telephone 


Number 


Nicole Olmsted Natural Resource Specialist 
NAVFAC Pacific 


Nicole.M.Olmsted1@navy.mil 808-472-1475 


Coralie Cobb NAVFAC SW, Alternate 
Contracting Officer’s 


Representative 


Coralie.Cobb@navy.mil 720-542‐3085 


Cris Caraang Contract Specialist NAVFAC 
Pacific  


Cris.Caraang@navy.mil 808-471-0130 


Christiana Quinata MCAG, Installation Contact ChristianaJo.Quinat@fe.navy.mil 671-355-3420 


Lauren Gutierrez MCAG, Installation Contact Lauren.Gutierrez@fe.navy.mil 671-355-8050 


Rebecca Ralston Project Manager/Biologist HDR Rebecca.Ralston@hdrinc.com 303-754-4265 


Dustin Janeke HDR QA Lead Dustin.Janeke@hdrinc.com 858-712-8268 
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Attachment 2 – Photographs 


  


Photo 1. Excavating C. micronesica tree 1 on October 2, 2018. Photo 2. Transporting and cleaning C. micronesica following 
excavation. 
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Photo 3. C. micronesica sealed roots prior to transplanting. Photo 4. Outplanted C. micronesica #1 on October 4, 2018. 
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Photo 5. C. micronesica #1 new leaf growth on November 1, 
2018. 


Photo 6. C. micronesica #1 on December 20, 2018. 
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January 31, 2019 


United States Fish and Wildlife Service (USFWS) 
Pacific Islands Fish and Wildlife Office (PIFWO):  


FW1PIE_RecPermitAnnRpt@fws.gov 
Pacific Regional Office (PRO):  


permitsR1ES@fws.gov  
 


Attn: Recovery Permit Coordinators 


Subject:  2018 Annual Report for Recovery Subpermit FWSPIFWO-26 


 
On September 22, 2017, Recovery Subpermit FWSPIFWO-26, Amendment 26 (SPITS TE-
039990-26) (Subpermit) was issued under the Regional Blanket Permit (TE-702631) (Permit).  
A List of Authorized Individuals under the Subpermit was issued on October 12, 2017 and on 
April 16, 2018. As required under number 27(a) of the terms and conditions of the Permit, the 
following subpermittees are submitting this annual summary report for activities conducted 
under the Subpermit in Commonwealth of the Northern Mariana Islands, and the Territory of 
Guam (Guam) in 2017: 


 Gregorio Borja, Jonathan K. Davis, Jim McConnell, and Mario Martinez. 


These individuals are authorized to independently conduct all activities under the attached 
NAVFAC Work Plan, and agreed on revisions, for Tuberolabium guamense, Bulbophyllum 
guamense and Dendrobium guamense on Guam. 


Introduction 
Authorized activities in 2018 took place within the J-001B Utilities and Site Improvements Phase 
I footprint construction project, which is located on Naval Base Guam Telecommunication Site 
(NBGTS) in northern Guam (Figure 1). The primary objective of this project is to provide 
salvage and transplanting services for federally listed plants found within the Utilities and Site 
Improvements Phase I (J-001B) at NBGTS.  


For this project, the subpermittees are contracted under Naval Facilities Engineering Command 
(NAVFAC) Pacific contract N62742-15-D-1822 to provide the following services:  


 Perform a field assessment of the location and condition of plant species to determine 
salvage and transplant methods.  


 Salvage a minimum of 5,000 Tuberolabium guamense, 20 Dendrobium guamense, and 
70 Bulbophyllum guamense from within the J-001B project footprint. 


 Transplant salvaged plants to a Government-approved location.  


 Provide one year of maintenance and monitoring after transplantation.  


Orchid salvage occurred in the construction footprint priority areas, and orchid transplant 
occurred in the Forest Enhancement Area in the southern portion of NBGTS (Figure 1). 
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Methods 
The methods used for the field assessment, plant salvage, and transplanting are described in 
detail in the attached Preliminary Final Work Plan, dated September 2017 and the Final Work 
Plan, dated March 2018 (Attachment 1). The Work Plan was reviewed by USFWS staff and 
responses to comments were submitted by the Navy in late September, early October 2017, 
and December 21, 2017.  The Navy submitted a Final Work Plan that incorporates comment 
responses and modified services, specifically for orchid salvage and transplant.  


Results 


Field Assessment and Population Analysis 
As described in Attachment 1, the field assessment began on August 14, 2017 and was 
completed on September 6, 2017. Results of the field assessment were provided in the 2017 
Annual Report for Recovery Subpermit FWSPIFWO-26.  


Salvage, Transplant, and Monitoring 


In total, 1,547 individuals were salvaged and transplanted in 2018. Salvage and transplant 
activities in 2018 took place from February 2018 to March 2018. 


Table 1 lists the total number of salvaged and transplanted individuals in both 2017 and 2018 
by federally listed plant species. Salvage locations are shown in Figure 1. The associated 
Geographic Information Systems (GIS) data will be included in the Final Report to the Navy.  


Table 1.  Summary of Plant Species Salvaged in 2017 and 2018 


Plant Species 
Salvaged and Transplanted 


2017 2018 


Tuberolabium guamense 3,469 1,531 


Dendrobium guamense 4 16 


Bulbophyllum guamense 71 0 


 
Several challenges had occurred during the salvage and transplant portion of the project. 
Initially, there were no clear path to access the remaining orchids for salvage. The team created 
an additional path through Section F and Section B to finalize the salvage efforts within the 
areas and increase mobility time. A combination of hand clearing and the use of a mulcher was 
used to create the access points, which allowed the team to efficiently move the orchids to the 
Forest Enhancement Site and minimized the stress on the orchids during the transfer.    
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Figure 1: Project Area Showing Location of Salavaged Orchids (green dots) in 2017 and 2018 and  
Outplant Locations (orange dots). 
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In addition, the team spread the extraction of the remaining orchids across six salvage areas 
(points A through F). This potentially resulted in salvage from three to six different 
subpopulations, and allowed the team to create a degree of diversity in salvaging and 
transplanting the orchids. Transplant locations are shown in in Figure 1. Host tree species for 
transplanted orchids are included in Table 2. 


Table 2.  Host Tree Species for Transplanted Orchids in 2017 and 2018 


Species 
Number of Orchids 


Transplanted 
2017 


Number of Orchids 
Transplanted 


2018 


 Aglaia mariannensis  15 0 


Drypetes dolichocarpa 9 0 


Eugenia reinwardtiana 165 121 


Guamia mariannae 28 0 


Hibiscus tiliaceus 33 15 


Ixora triantha 2 0 


Maytenus thompsonii 6 0 


Morinda citrifolia 17 15 


Ochrosia oppositifolia 441 347 


Pandanus tectorius 74 0 


Premna obtusifolia 84 300 


Vitex parviflora 2,657 730 


Artocarpus mariannensis 0 4 


Ficus tinctoria 0 15 


Intsia bijuga 13 0 


Grand Total 3,544 1,547 
 
The one-year monitoring of transplanted orchids began once the first individual plant was placed 
in the new location. The first individuals met the one-year requirement for monitoring on October 
24, 2018 and were evaluated against survivorship criteria as defined in the Work Plan.  Table 3 
below lists the orchid survivability rate for the orchids that completed the one-year requisite of 
maintenance and monitoring during the months of October 2018 to December 2018. 


As described in the Work Plan, orchids were weaned off of the temporary irrigation system after 
six months. Further, the orchids continue to show and demonstrate signs of rooting and 
flowering.  The subpermittees continue to conduct periodic site visits to inspect the plants, 
ensure that the plants remain free from pests, and will closely monitor their progress.   
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Table 3.  Orchid Survivability Rate after One Year of Monitoring 


One Year Monitoring 
Complete Date 


Status after One-Year Monitoring Period Total 
Completed 
Required 
One Year 


Monitoring 


Total 
Remaining 


to Complete 
Required 
One Year 


Monitoring 
                  Species Dead Alive 


October 2018 410 - 790 - 1,200  


  D. guamense 1 25.00% 3 75.00%   


  T. guamense 409 34.49% 777 65.51%   


  B. guamense 0 0.00% 10 100%   


November 2018 461 - 1,451 - 1,912  


  D. guamense 0 0.00% 0 0.00%    


  T. guamense 461 24.52% 1,451 75.89%    


  B. guamense 0 0.00% 0 0.00%    


December 2018 58 - 374 - 432   


  D. guamense 0 0.00% 0 0.00%    


  T. guamense 58 15.63%  313 84.37%     


  B. guamense 0 0.00% 61  100.00%    


Total to Date 929 - 2,615 - 3,544 1,547 


 D. guamense 1 25.00% 3 75.00% 4 16 


 T. guamense 928 26.75% 2,541 73.25% 3,469 1,531 


 B. guamense 0 0.00% 71 100.00% 71 0 


        Total Transplanted 5,091 


 


Other Authorized Activities 
Although authorized in Section 2.2.3 of the Work Plan, no propagation of orchids from the J-
001B project site took place in 2018. Individual orchids were salvaged and directly transplanted 
and no additional seeds, propagules, vegetative samples, vouchers, or tissues samples were 
collected as summarized in Table 4.  Additionally, no individual plants were damaged or 
destroyed during the salvage or transplant activities.   


Table 4.  Summary of Other Activity with Listed Plant Species in 2018 


Plant Species 
Number 
of Seeds 
Collected 


Number of 
Propagules 
Collected 


Number of 
Vegetative 
Samples 
Collected 


Number of 
Herbarium 
Vouchers 
Collected 


Number of 
Tissue 


Samples 
Collected 


Number of 
Plants 


Damaged 
or 


Destroyed 


Tuberolabium guamense 0 0 0 0 0 0 


Dendrobium guamense 0 0 0 0 0 0 


Bulbophyllum guamense 0 0 0 0 0 0 


 
Further, no genetic testing was performed on any individuals salvaged or transplanted in 2018. 
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Unintentional Takes 
No federally listed plant or wildlife species were subject to unintentional takes in 2018. Table 5 
summarizes the individuals incidentally taken during salvage and transplant activities, including 
the dates, location of salvage, and outcome (location of transplant) for those individuals.   


Table 5.  Summary of Unintentional Takes in 2018 


Species 
Number of 
Individuals 
Salvaged 


Number of 
Individuals 
Injured or 


Killed 


Date 
Taken 


Location (Coordinates) Outcome 


Other Plants 
and Wildlife 


0 0 NA NA NA 


 


Conclusions 
Under the Subpermit the authorized individuals are planning to conduct the following activities in 
2019: 


 Monitoring of transplant orchid individuals and maintenance of transplant site as needed. 
 Submit a Final Report of salvage and transplant results to the Navy. 


Please contact Dr. James McConnell at mcconnell@triton.uog.edu should you have any 
questions or concerns regarding this report. 
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1. Salvage and Transplantation Work Plan 
Overview 


1.1 Introduction 


This Work Plan presents background information, project management details, proposed 
methodology, required deliverables, and an anticipated schedule for the salvage and 
transplantation of federally listed plant species identified within the footprint for the Utilities and 
Site Improvements Phase I (J‐001B) at Naval Base Guam Telecommunication Site (NBGTS).  


Specifically, this Work Plan describes the efforts that will be performed by the HDR Team to 
salvage and transplant 5 Cycas micronesica, 5,000 Tuberolabium guamense, 20 Dendrobium 
guamense, and 70 Bulbophyllum guamense from within the J-001B project footprint for the 
Utilities and Site Improvements Phase I at NBGTS as described in the contract’s task order 
Performance Work Statement (PWS), signed June 29, 2017 and modified on December 12, 
2017. This work will be conducted under contract to Naval Facilities Engineering Command 
(NAVFAC) Pacific, contract N62742-15-D-1822. Rebecca Ralston (HDR) will serve as the 
Project Manager, WESMURPH Consulting and Landscape Management Systems (LMS Inc.) 
will perform field activities.  


1.2 Project Description 


The purpose of this project is the salvage and transplantation of federally listed plant species 
identified within the construction footprint for the J‐001B at NBGTS.  


All work will be performed following applicable and appropriate Department of Defense 
guidance and policy and consider all site documentation and reports available to the date of this 
Work Plan. The period of performance of this Contract Task Order is from June 29, 2017, 
through July 31, 2019. The following services will be provided: 


1. Perform a field assessment of the location and condition of plant species to determine 
salvage and transplant methods. 


2. Salvage five Cycas micronesica, 5,000 Tuberolabium guamense, 20 Dendrobium 
guamense, and 70 Bulbophyllum guamense from within the J-001B project footprint. 


3. Transplant salvaged plants to a Navy-approved location. 


4. Provide one year of maintenance and monitoring after transplantation. 


1.2.1 Project Location 


The J001B Utilities and Site Improvements Phase I footprint construction project is on NBGTS 
in northern Guam (Figure 1). Orchid and cycad salvage will be done within the construction 
footprint which has been divided into four priority areas ranked in order of anticipated work by 
the construction contractor (as of September 6, 2017; subject to change). Two Forest 
Enhancement Areas have been designated—one in the southern portion of NBGTS and the 
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other in the northern portion of NBGTS/southern portion of AAFB NWF. Transplantation 
activities will be done in one or both of those designated areas.  


1.3 Objective 


Project team members will assess the best method to salvage 5 Cycas micronesica, 5,000 
Tuberolabium guamense, 20 Dendrobium guamense, and 70 Bulbophyllum guamense, treat 
and maintain them in an approved nursery (if appropriate), transplant them (when appropriate), 
and provide 12 months of maintenance and monitoring of the transplanted plants with a 
minimum of a 50 percent plant survivorship after one year from the date of transplant of the 
individual plant. Survivorship is defined for Cycas micronesica pups as a new canopy of healthy 
fronds and leaf formation one year after transplanting from trunk cuttings and for Orchidaceae 
species as the documented observation of new root growth after transplantation into a protected 
area. 


Based on the results of the field assessment, this task order will salvage 4 Cycas micronesica, 
5,000 Tuberolabium guamense, up to 20 Dendrobium guamense, and up to 70 Bulbophyllum 
guamense, with a minimum survivorship of 2 C. micronesica, 2,500 T. guamense individuals, 10 
D. guamense individuals, and 35 B. guamense individuals. The minimum survivorship will be 
based on the final number of individuals salvaged in the event that fewer than the required 
number of individuals are located or salvageable. 


1.4 Project Management 


Under this task order, assigned management staff will have the appropriate experience and 
skills necessary to meet the needs of the PWS objectives. The field assessment, salvage and 
transplantation operations, plant care, monitoring and maintenance and associated documents 
prepared under this task order will provide sufficient documented information to assist the 
Department of the Navy in managing lands on NBGTS Guam.  


The management effort required for this task order includes continuous oversight for the length 
of the project, including management of resources and schedules; budget tracking and review; 
periodic liaison with Marine Corps Activity Guam (MCAG) and NAVFAC Pacific points of contact 
as required. Section 6 includes a contact list of project personnel. 


HDR Project Manager Rebecca Ralston will be responsible for the planning and execution of 
task activities, budgeting, and technical coordination for this effort. She will also supervise the 
development of all deliverables specified in the PWS. WESMURPH Consulting and LMS Inc. 
will perform all field activities. Dustin Janeke, Project Quality Assurance for HDR, will conduct a 
quality assurance/quality control review of deliverables before submission. 


Ms. Nicole Olmsted, Natural Resources Specialist at NAVFAC Pacific, is the Contracting Officer 
Representative (COR)/Navy Technical Representative (NTR) for work performed under this 
contract. The COR/NTR is responsible for monitoring the project team member’s performance 
and for ensuring that work is performed per the requirements and specifications outlined in the 
PWS. Ms. Coralie Cobb is the alternate COR. Ms. Christiana Quinata and Ms. Lauren Gutierrez 
will be NBGTS MCAG contacts.  
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Figure 1. Project Location on NBGTS 
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2. Methodology 
To complete this project, multiple levels of personnel will be used. The Lead Biologist for either 
orchids or cycads has oversight and accountability for the health of the respective species. The 
Lead Biologist and Field Biologists are required to obtain a recovery permit issued under 
Section 10(a)(1)(A) of the Endangered Species Act (ESA), 16 U.S.C. 1531 et seq. and abide by 
the Special Terms and Conditions of the recovery permit. Field Biologists for either cycads or 
orchids are able to work with the respective species without supervision. Field Staff are 
personnel working under the direct guidance and supervision of the Lead and Field Biologists. 


On August 23, 2017 the USFWS approved the following personnel to support this project: 


 Cycad Lead Biologist: Robert Wescom 
 Cycad Field Staff: Dr. Thomas Marler 
 Orchid Lead Biologist: Dr. Jim McConnell 
 Orchid Field Biologist: Jonathan Davis 
 Orchid Field Biologist: Mario Martinez 
 Orchid Field Biologist: Gregorio Borja 
 Orchid Field Staff: John Horeg 


2.1 Field Assessment 


A field assessment was initiated on August 14, 2017, to determine the most viable salvage 
options for 5 Cycas micronesica, 5,000 Tuberolabium guamense, 20 Dendrobium guamense, 
and 70 Bulbophyllum guamense from within the J-001B project footprint for the Utilities and Site 
Improvements Phase I (J‐001B) at Naval Base Guam Telecommunication Site (NBGTS). 


2.1.1 Cycad Field Assessment  


Robert Wescom, the Lead Biologist for cycads, conducted a field assessment on August 14, 
2017, using Navy-provided GIS data (data points, polygons) to locate the five individuals 
previously recorded. The field assessment included the following steps: (i) conduct a site visit to 
identify specimens for salvage and transplant, including assessing the condition of cycads, (ii) 
record all cycads with GPS, and (iii) assess salvage and transplant methods.  


The field assessment determined which individual cycads should be salvaged by inspecting the 
exterior stems of each cycad for termite damage, visible rot, presence of cycad scale, or other 
pests. The following data were recorded for each cycad during the field assessment: 


 GPS location (UTM WGS84 Zone55N meters) 
 signs of termite, cycad scale, and cycad butterfly damage 
 signs of exterior rot 
 number of pups present 
 digital photographs of each cycad (Attachment B). 


The five cycads were located and assessed (Table 3). One cycad was dead, one cycad had two 
apical stems with no pups and three cycads had single apical stems with one of those cycads 
having four pups; therefore, the salvage operation will include the felling of four mature cycads. 
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In addition, five cycads outside of the immediate construction area were identified and assessed 
(Table 3). These cycads are not currently proposed for salvage but may be added to the PWS 
at a later date.   


2.1.2 Orchid Field Assessment 


The Lead and Field Biologists for orchids began a field assessment on August 14, 2017 and 
completed the field assessment on September 6, 2017 utilizing Navy-provided GIS (data points, 
polygons) to locate federally listed plants. The Lead Biologist provided appropriate training and 
resources for field personnel to identify specimens for transplanting. The field assessment 
included the following steps: (i) conduct a site visit to identify specimens for salvage and 
transplant using Navy-provided coordinates, (ii) record species and the number of orchids on 
each host tree, and (iii) record any new host trees with orchid species.  


Field assessment staff included, Dr. McConnell, M. Martinez, J. Horeg, J. Davis, G. Borja, J. 
Andrew, J. Tuquero, C. Valera, M. Hara, H. Simram, and H. Lizama. The field teams surveyed 
along 15-meter transects based on Navy-provided transects from the 2015 survey. The 15-
meter transects focused on areas where orchids were recorded during Navy surveys. Surveyors 
systematically located previously identified host trees and recorded the number of orchids on 
each tree as well as any new host trees with orchids. Table 1 contains orchid data broken down 
by Priority Areas. Table 2 contains host tree species broken down by Priority Areas.  


Table 1. Orchid Assessment for Salvage and Transplantation of Federally Listed Plant Species 
Identified Within the Footprint for the Utilities and Site Improvements Phase I (J‐001B) at Naval 
Base Guam Telecommunication Site (NBGTS). * 


 Host Trees T. guamense D. guamense B. guamense 


Priority Area 1 1,802 9,264 6 68 


Priority Area 2 178 870 6 0 


Priority Area 3  15 32 0  0  


Priority Area 4 60 212 0 0 


Priority Area 5** 35 291 0 0 


Total 1,944 10,669 12 68 


*The revised boundaries of construction priorities areas were provided by the Navy on November 8, 2017. 
**Priority Area 5 boundaries were delineated subsequent to the initial field assessment. 


Table 2. Host Tree by species for Salvage and Transplantation of Federally Listed Plant Species 
Identified Within the Footprint for the Utilities and Site Improvements Phase I (J‐001B) at Naval 
Base Guam Telecommunication Site (NBGTS).  


Species Number  Species Number 


Vitex parviflora 1,795  Hibiscus tiliaceus 19 


Morinda citrifolia 37  Pandanus tectorius 38 


Guamia mariannae  1  Glochidion marianum 1 


Premna obtusifolia 3  Maytenis thomsenii 1 


Ochrosia oppositfolia 16  Ixora triantha 3 


Leucaena leucocephala 6  Dead Branch 24 


   Grand Total 1,944 
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The second part of the field assessment was to assess the most appropriate locations for orchid 
transplanting. Habitats that matched or were similar to the recorded data for the orchid were 
prioritized for out-planting. Surveyed areas began with the areas with the densest populations of 
orchids in the transplanting area. Approximately 500 host trees were located within the two 
Forest Enhancement Areas. 


The field assessment identified a sufficient number of host trees (500) to host 5,090 orchids. 
This allows flexibility in determining which host trees are best suited to host the orchids and will 
allow salvage and transplant over the required 5,090 individuals, should the need arise. A group 
of the host trees are located within a sink hole that is expected to add protection from wind and 
other elements. 


The following data were recorded for each host tree during the field assessment:  


 GPS location (UTM WGS84 Zone55N meters) 
 host tree species 
 orchid species 
 number of orchids on host tree 
 documentation photographs. 


2.1.3 Field Assessment Equipment 


Field equipment for cycad assessment included the following: 


 GPS with geo-tagging camera to mark the locations of cycads and take photographs 
 a note pad with waterproof paper to record the condition of cycads. 


Field equipment for orchid assessment included the following: 


 GPS to mark the locations of the orchids for salvage 
 data forms to record the orchids for salvage 
 flagging tape to mark the orchids for salvage 
 camera to take photographs of the orchids. 


2.2 Salvage 


Project team members will implement salvage assessment methodologies for 5 Cycas 
micronesica, 5,000 Tuberolabium guamense, 20 Dendrobium guamense, and 70 Bulbophyllum 
guamense from within the J-001B project footprint at NBGTS. 


Salvage operations will use the most effective methodology for the site, plant species and health 
of the plant. Salvage operations will focus on Navy-determined priority areas in numerical order 
to stay ahead of potential construction. Salvaged cycads will be taken to an approved nursery 
for care prior to out-planting, while orchids may be directly transplanted to host trees or cared 
for in a nursery until the most appropriate time to transplant. That determination for orchids will 
be made by a Biologist based on the health and viability of the plant at the time of salvage. In 
addition to salvaging orchids, orchid propagation may be utilized to ensure a 50 percent 
survivability threshold is met. The determination to salvage orchids or collect seeds would be 
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dependent on the health of the plant, whether or not it would survive transplantation, and 
whether the plant produces seed. A Biologist will make the determination of health.  


Additionally, the orchid salvage areas will be identified to ensure proper sampling is obtained in 
various locations throughout the construction area including various heights throughout the 
trees. Plants out of reach will be collected by using the salvage equipment discussed in Section 
2.2.4.  


The ability to salvage the plants would be dependent on the health of the plant and whether or 
not it would survive transplantation. The Biologist will take into account that the orchids will 
undergo stress when being relocated, and in order to focus the plant's energy towards root and 
vegetative growth, flowering or fruiting parts will be removed from the plants to avoid expending 
energy trying to make pods before it has established. The Biologist will only select orchids for 
transplanting that have a reasonable chance of survival. 


If the minimum percent survival ratio cannot be met with whole plants or viable seeds from 
within the project footprint, then the project team will pursue seed collection, tissue germination, 
and plant division and/or stem cuttings, as suitable to the species, from other individual 
construction project footprints, where construction has yet to begin, or directly outside a 
construction project footprint in order to protect genetic diversity to provide seedlings to meet 
out-planting success targets. 


2.2.1 Cycad Salvage  


The field assessment conducted on August 14, 2017, determined the status of each of the five 
Cycas micronesica trees originally identified by the Navy. One of the original five cycad trees 
was dead, but the remaining four are healthy enough to obtain stem cuttings or pups for 
propagation. The status of each tree is described in Table 3.  


2.2.1.1 CYCAD SALVAGE USING NURSERY FACILITIES 


The Navy previously conducted a munitions and explosives of concern (MEC) assessment 
around the five cycads. There are anomalies surrounding all five cycads, therefore, when 
deemed necessary, the Lead Biologist would need to cut the cycad at the base and treat them 
in an approved nursery prior to transplantation. The cycad salvage team will use pups from the 
trees that have multiple large pups and will use apical stem sections for the trees that do not 
have pups.  


Attachment B contains photographs from each cycad located during the assessment, and 
Figure 2 provides the GIS map depicting cycad tree location. The percent survival ratio of 
salvaged material for C. micronesica will be based on the number of salvaged whole plants or 
basal suckers, known as cycad pups. 
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Table 3. Cycad Assessment and Salvage Recommendations for Salvage and Transplantation of 
Federally Listed Plant Species Identified Within the Footprint for the Utilities and Site 
Improvements Phase I (J‐001B) at Naval Base Guam Telecommunication Site (NBGTS). 


ID 
Coordinates 


Condition Salvage Recommendation 
Easting Northing 


Cycad 1 1502963 267160 
Two healthy stems, 1.5 meters in 


length. 
Salvage two apical stem cuttings


Cycad 2 1502988 267160 
1.7-meter-tall relatively healthy 


tree. 
Salvage one apical stem cutting 


Cycad 3  1503059 267187 
2.5-meter-tall relatively healthy 


female plant. No pups. 
Salvage one apical stem cutting 


Cycad 4 1503217 267094 
2.5-meter-tall female tree. Four 
pups. Heavy scale infestation. 


Salvage one apical stem cutting 
and four pups  


Cycad 5  1503063 266981 Dead No action 


Cycad 6 1503032 266787 
3.5-meter-tall unhealthy tree. 


Four pups. Heavy scale 
infestation. 


Not currently included in PWS. 
Salavge four pups 


Cycad 7 1503034 266786 
3.5-meter-tall tree. One good 
pup. Heavy scale infestation. 


Not currently included in PWS. 
Salvage one apical stem cutting 


and one pup 


Cycad 8 1503083 266869 
3.5-meter-tall unhealthy tree. 
Numerous pups. Heavy scale 


infestation. 


Not currently included in PWS. 
Salvage numerous pups 


Cycad 9 1503070 266886 
2.5-meter-tall unhealthy tree. No 


pups. 
Not currently included in PWS. 


One apical stem cutting 


Cycad 10 N/A N/A Dead 
Not currently included in PWS. 


No action 


 
Salvage operation will involve the following steps: 


1. One month prior to salvage, a Safari insecticide solution will be poured around the base 
of each of four living cycad plants. The application of Safari insecticide will conform to 
label instructions and be supervised by a Guam Certified Pesticide Applicator. Note: 
Safari is not classified as a Restricted-Use Pesticide. 


2. Epiphytes, debris, termite nests, invasive vines and other non-cycad materials will be 
removed from the apical portion of each tree, and all cycad leaves will be removed with 
hand shears. 


3. Four pups will be removed from the main stem using a sharp blade, not a saw, to slice 
through the base of each pup. 


4. Each cycad tree will be tagged prior to being cut near ground level with a chainsaw and 
lowered manually to the ground. Unique alpha-numeric aluminum tags will be used and 
later mounted on a pole next to the outplanted cycad. 


5. The cut surfaces will be sealed with tree sealant, and each specimen will be covered 
with shade cloth to avoid direct sun exposure. 
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6. Each cycad stem and pup will be placed on a gurney and manually carried to the 
nearest road, loaded onto a truck, and transported to an approved nursery. Once off-
loaded at the nursery, the stems will be kept under 50 percent shade cover. Plants will 
remain isolated from other plants scheduled for outplanting to reduce the spread of pests 
and diseases. 


7. Each stem will be cleaned with pressurized water to reduce the likelihood of persistent 
pathogens. 


8. The entire specimen will be sprayed with an insect growth regulator solution sprayed 
over the entire stem at a close distance (<30 centimeters). The specific brand and 
solution will be selected prior to salvage. 


9. If required, sequential cuts will be made with a handsaw toward the stem apex to 
remove any rot. 


10. Stems will be allowed to air-dry. 


11. The cut surfaces will be sealed with petroleum-based pruning sealant to retain moisture 
and serve as a prophylactic for pathogens. The sealant will be applied to the cut 
surfaces to prevent drying and act as a prophylactic against possible pathogens in the 
rooting medium. The specific sealant will be selected prior to salvage. Cut surfaces will 
then be disinfected by spraying with a 10 percent bleach solution. The basal portion of 
each stem will be immerged in a 10% bleach solution for a minimum of one minute. The 
commercial root-promoting hormone (0.3% indole-3-butyic acid) will be applied to the 
stem, but not the sealed base. 


12. The base of each pup will be placed in perlite and maintained under 50 percent shade 
and watered daily.  


13. Each stem will be placed in a large container as shown in Figure 3. 


14. Each container will be placed on a structure at least 18 inches above ground level and 
supported with guide wire. The wires will be coated in plastic to protect the tree and have 
three anchor points. 


15. Each cycad plant will be monitored for the presence of cycad scale and any other pests, 
watered as needed until sufficient new roots have formed, which is anticipated to take 
approximately 6 months. 
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Figure 2. Map of Cycad Locations 
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Figure 3. Diagram of container where cycad stems will be placed (Marler and Cruz 2017) 


2.2.1.2 CYCAD SALVAGE USING DIRECT TRANSPLANT 


If an approved nursery is not authorized for use in advance of the planned construction 
vegetation clearing schedule, an alternate method for cycad salvage may be used.  This would 
involve direct transplant of adult cycads from their existing locations to a pre-determined 
outplant location in the Forest Enhancement Area. 


Salvage operation using the direct transplant method will involve the following steps: 


1. Reassessment of the living cycads to assess their survivorship potential and 
accessibility.  


2. One month prior to salvage, a Safari insecticide solution will be poured around the base 
of each living cycad plant. The application of Safari insecticide will conform to label 
instructions and be supervised by a Guam Certified Pesticide Applicator. Note: Safari is 
not classified as a Restricted-Use Pesticide. 


3. Selection of new outplanting location within the NBGTS Forest Enhancement Area.  


4. MEC analysis and anomaly clearance of existing and outplant locations, including 
staking locations. 


5. Where feasible clear a path to each cycad plant to allow a backhoe to access each 
cycad plant and its outplanting site.  


6. Remove all of the cycad leaves, all epiphytes, vines, debris, etc. from each cycad plant. 
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7. Carefully excavate the cycad plants from the current locations, either with a backhoe or 
manually, making every effort to protect as many roots as possible. Approximately 12 
inches of each root will be retained at the base of each tree. 


8. Carefully lift the cycad plant out of its existing location.  


9. Carefully transport each salvaged cycad plant to the nearest road for transport to its 
intended outplanting site within the Forest Enhancement Area. 


10. Clean cuts will be made with loppers or shears on every severed root and treated with 
fungicide. Exposed surfaces will be covered with a commercial pruning sealant. 


11. Excavate the planting hole that is approximately twice as wide as the root ball and only 
deep enough so that the resulting planting hole will have the same filled soil level as the 
original hole. 


12. Carefully refill the new hole with the excavated soil, and firm the soil around the root ball. 


13. Water the soil around each cycad plant to remove any large air pockets in the soil. 


14. Carefully secure the transplanted cycad plant with rubber coated wire to three or four 
stakes. 


2.2.2 Orchid Salvage 


To complete orchid salvage on anticipated construction time lines and stay with PWS for this 
project, HDR recommends beginning with the 3,100 T. guamense located in Priority Area 1; 6 
D. guamense located in Priority Area 1; and 7 D. guamense located in Priority Area 2. Following 
a contract modification, an additional 1,900 T. guamense, up to 14 D. guamense, and up to 70 
Bulbophyllum guamense will be salvaged from Priority Areas 1 through 5. 


The Lead Biologist, Dr. James McConnell, will first conduct training for all Biologists and 
assistant field personnel to ensure appropriate methods are utilized. Each Biologist will oversee 
a team of 4-5 people; each team can salvage and transplant 10-50 orchids per day. On-site 
personnel will take pictures daily to provide visual evidence of work progress via a WhatsApp 
group. Any issues encountered will be brought directly to the Lead Biologist for resolution, and 
the Lead Biologist will conduct periodic inspections to ensure transplanting procedures are 
followed. 


The HDR Team, through subcontractor LMS Inc. will utilize a mulcher to create access at the 
point of salvage to minimize mobilization time. Mulching process with comply with green 
management procedures. In creating these access points, LMS Inc. will work with a Field 
Biologist, refer to Section 2 for approved USFWS names, to survey the clearing path to ensure 
no orchids or high value trees are harmed. Further, the HDR Team will avoid areas where 
Hazard Analysis and Critical Control Point (HACCP) projects are on-going or cultural sites are 
present.  


Orchids will be salvaged from as many subpopulations as possible to maintain genetic diversity. 
To the fullest extent possible, the project team shall salvage a sufficient amount from each 
subpopulation to reach an appropriate level of survivability for that particular subpopulation. If all 
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orchids were salvaged from one area the genetics would not be as diverse as collecting from a 
higher number of subpopulations. 


The Biologists will determine the most efficient and safe way to salvage the orchids based on 
site-specific context. For branches 6 inches in diameter or less, field personnel will remove the 
entire branch. The application of water should not be necessary for plant removal. If the orchid 
is on smaller diameter trees, the entire section of orchid and roots will be moved intact. Roots 
will not be separated from the bark. This is expected to result in faster orchid attachment to new 
trees. 


For branches greater than 6 inches in diameter, field personnel will chisel out the bark 
underneath the roots into the xylem to ensure as little damage as possible, essentially removing 
the orchid with the current media intact. The bark will be large enough to support the orchid and 
will be cut in a manner that allows the orchid roots to stay intact.  


Salvage operations will occur tree by tree. Once an area has had the plants collected, the area 
will be turned over to the construction contractor for development. Plants out of arms reach will 
be collected by using climbing gear and salvage equipment mentioned in Section 2.4.4. Work 
will be supervised by competent safety officers on site to ensure that orchids above ground level 
can be safely obtained for transplanting. The ability to salvage the plants would be dependent 
on the health of the plant and whether or not it would survive transplantation. A Biologist will 
make the determination of health. 


All orchid roots will be avoided when cutting branches and extra space (not occupied by roots) 
on the branch ends will be used as the area for securing the branch during transport and 
relocation. Attachment will be done in one of the following ways: (1) tying the chiseled bark to 
the tree with twine or breathable synthetic material (i.e. panty hose) or (2) thin branches, 
approximately 2 inches or less in diameter, may be attached with nylon or nails. Cut branches 
shall deteriorate naturally and nylon, wire, or plastic ties will be removed once orchids are 
holding onto the host tree. Orchids shall be attached to the host tree with nylon and or twine. 
Host trees will be monitored to prevent girdling. The orchids and branches shall be observed 
during the maintenance and monitoring period and supporting nylon will be provided to ensure 
orchids remain affixed to the tree if root growth is not sufficient to anchor the orchid to the tree 
prior to decomposition of the branch. Note that the method of attaching thin branches to trees 
was employed early in this project, but was discontinued for later phases of orchid transplant.  


The field personnel will haul orchids via a transport vehicle with metal racks in the back to hold 
the orchids. Throughout the transportation process, the orchids will remain covered to avoid 
direct sun exposure. Orchids will be transported directly to the transplant site or approved 
nursery. Orchids will be transported in carts with shade cloth to minimize orchid exposure to 
sunlight during the transportation and transplant process. The distance from the donor to 
recipient site is approximately one mile, and much of the terrain is not accessible by vehicle.  
Trails have been cleared to expedite the transportation process where feasible. Covered 
UTV/ATVs are used to help expedite the transport process and ensure that the orchids have as 
little exposure to the elements as possible.   
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2.2.3 Orchid Propagation 


For this project, salvaged material from orchids will be in the form of whole plants. If the 
minimum percent survival ratio cannot be met with whole plants or viable seeds from within the 
project footprint, then the project team will pursue seed collection, tissue germination, and plant 
division and/or stem cuttings, as suitable to the species, from other individual construction 
project footprints, where construction has yet to begin, or directly outside a construction project 
footprint in order to protect genetic diversity to provide seedlings to meet out-planting success 
targets. The Lead Biologist will be following the Hawaii Rare Plant Restoration Guidelines. 


To meet the PWS requirement of a minimum 50 percent survivability for transplanted orchids, 
orchids may be propagated as agreed upon in the July 11, 2017, kick-off meeting. Fruits will be 
collected from orchids at different locations if they are at a mature stage. The fruits can most 
successfully be propagated at the unopened mature stage. Any excess propagated orchids will 
be turned over to the Navy or the USFWS, as directed, upon the completion of this project. 
Propagated orchids will be linked to the original plant’s number for reference. The Center for 
Plant Conservation (CPC) guidelines recommend a minimum of 50 plants be collected from a 
population. If fruits are collected will be dependent on whether or not there are mature fruits to 
collect.  As applicable, the team will follow the recommended guidelines. 


For propagation, Biologists will deliver harvested fruits to the GPEPP tissue culture lab. The 
methodology for seed germination depends on the maturity of the fruit. If the fruits are mature 
and not cracked, the seed will be germinated using green pod culture methods. If the fruits are 
cracked, the seed will be germinated using surface sterilization of the seeds. The seeds will be 
germinated on Modified Vacin & Went media for orchid seed germination. Once the seedlings 
are growing, the seedlings will be transflasked onto Modified Vacin & Went orchid transflasking 
media. The seedlings, in flask, will be transplanted to community pots when they are removed 
from flask. Water may be used to rinse the media from the seedlings. Seed germination would 
be done aseptically and plants will be inspected and monitored for any pests, which will be 
controlled if found. Seeds will be propagated from fruits of different locations throughout the 
area. If seedlings are used, they will be a balanced representation of the population being 
destroyed. CPC guidelines recommend collecting from a minimum of 50 plants per population, 
and those plants should be equally represented at the new site they are introduced into. 
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Figure 4. Map of Orchid Salvage Locations 
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A sample of the propagules would remain in ex situ storage in case the translocation fails, 
therefore it can be repeated with the propagules that were kept via ex situ techniques (tissue 
culture, seed storage, and nursery propagation). 


2.2.4 Salvage Equipment 


Cycad salvage equipment includes the following: 


 ladder 
 pruning shears 
 sharp blade 
 Safari insecticide 
 bleach 
 tree sealant 
 note pad with waterproof paper 
 digital camera 
 gas-powered chainsaw or battery operated Sawzall (™)  
 shade cloth to protect the cycad stem from direct sun 
 gurney to transport the cycad stem to nearby road 
 vehicle to transport the cycad stem to approved nursery. 


Orchid salvage equipment includes the following: 


 chainsaw or Sawzall (™)  
 hand saw 
 loppers 
 pruners 
 twine 
 zip ties 
 wire 
 pliers 
 wire cutters 
 panty hose 
 nails 
 metal tags (alphanumeric) 
 nail gun 
 hammer 
 climber gear (harness, ropes, carabiners) 
 chisels 
 compass  
 GPS  
 ladders  
 metal racks to transport orchids out of the salvage site to the enhancement site 
 vehicle to transport orchids out of the salvage site to the enhancement site 
 water. 
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2.3 Transplant 


Transplantation will occur as soon as feasible for all plants, accounting for situational indicators 
and health of the plant. For orchids, multiple areas will be utilized for transplantation, and 
whenever feasible native trees will be used as host trees based on the Lead Biologist’s analysis 
of microclimate and long-term orchid viability. Cut branches or bark with orchids will be tied to 
the tree using polypropylene twine. Note that the method of attaching thin branches to trees was 
employed early in this project, but was discontinued for later phases of orchid transplant.  


After transplantation, a watering system will be established, and plants will be monitored 
monthly (or more frequently as conditions warrant) for 12 months. The water pressure source 
will be a pump supplied by a water tank. It will be removed after the Biologists determine the 
plants will survive on their own or as otherwise instructed by the Navy. During the monitoring 
period, the Biologists will allow the orchids to adjust and will determine the watering needs of 
the plants. 


When transplanting, approximately 15 individual orchids will be placed onto a single host tree to 
distribute on as many trees as possible while keeping the orchids in close proximity to each 
other for pollination purposes. Pollinators for these orchid species are not known, therefore, 
transplanting the orchids relatively close together allows for smaller pollinators to have a chance 
to cross pollinate, if necessary.    


Project team members will transplant 4 Cycas micronesica, 5,000 Tuberolabium guamense, 20 
Dendrobium guamense, and 70 Bulbophyllum guamense from within the J-001B project 
footprint for the Utilities and Site Improvements Phase I (J‐001B) at NBGTS within designated 
Forest Enhancement Areas. 


2.3.1 Cycad Transplant 


Viable transplanting sites within the two identified Forest Enhancement Areas will be determined 
in advance of out-planting. There are three potential methods for out-planting. The first is to 
have each selected spot evaluated by a qualified Munitions and Explosives of 
Concern/Unexploded Ordnance technician to ensure that there are no underground 
abnormalities (e.g., metal detections). Once sufficient sites have been identified, approved, GPS 
location recorded and flagged, the cycad plants will be covered with shade cloth prior to 
transporting in a pickup truck to the out-planting site. From the nearest access point the cycads 
will be carried to the out-planting site on a gurney.  


A planting hole that is large enough to hold the root system will be either manually or 
mechanically excavated with a backhoe. Since excavating large holes will require the presence 
of an MEC technician, the size of the hole will be determined at the time of outplanting. The 
cycad will be removed from the container and placed in the excavated planting hole and the 
hole filed with native soil which has been examined for presence of pests prior to use. If the 
cycad has come from an approved nursery, any residual perlite or other material will be 
removed prior to outplanting. Since MEC requirements limit that only 1/4 inch of soil may be 
removed without an MEC Tech inspection, availability of sufficient amounts of native soil may be 
an issue, so additional MEC clearance in surrounding habitat may be conducted to obtain 
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additional soil or, if feasible, native soil that has been stockpiled by construction crews in the J-
001B construction areas most closely located to the salvage and outplant areas may be used. 
The planted cycad will be supported with plastic-coated guide wire, monitored regularly for 
health and removal of invasive plants or vines, and watered as needed for one year. Plastic 
coated wire will be loosely tied around each cycad and tied to an adjacent tree or rebar stake 
(following MEC Tech inspection) to support the cycad. 


The second method, intended to avoid the requirement for Munitions and Explosives of Concern 
/Unexploded Ordnance inspection entails locating planting locations that are natural 
indentations or pits in limestone large enough to accommodate the root ball of individual cycads. 
The cycad will be placed in the natural indentation and native soil mixture, previously  examined 
and determined pest free prior to use, will be placed around the root ball. The natural 
depression will help prevent soil erosion from around the root ball. The cycad plants will be 
supported with plastic-coated guide wires, monitored regularly for health and removal of 
invasive plants or vines, and watered as necessary.  


This method assumes an approved nursery is available, and since only viable apical tissue will 
be grown, the size of the outplanting material is expected to be less than a meter in height and 
not the full size of the salvaged plant. Outplanted cycads will be manually watered via a bucket, 
as necessary, dependent on recent rainfall. The initial outplanting stock is not expected to 
transpire a large quantity of water and manual watering will be sufficient until rainy season. 


The third method, assuming an approved nursery is available, is to outplant pups in the same 
manner as rooted stems. Whichever method is used, the GPS position of the planted cycad will 
be recorded, and photographs will be taken of the cycad taken after out-planting and throughout 
the 12-month maintenance period. Per the current PWS, the goal is to have a minimum of two 
living cycad plants one year after out planting to meet the 50 percent survivability ratio. Four 
mature plants will be salvaged; therefore, the 50% survival is a minimum of two plants. C. 
micronesica survival is defined as the documented observation that the plant is alive and new 
leaves have formed. 


2.3.2 Nursery Orchids  


Orchids determined not to be ready for direct transplant will be cared for in the approved 
nursery until the Lead Biologist considers orchid individuals ready for out-planting. 


2.3.3 Orchid Transplant 


Orchids determined to be ready for direct transplant will be transplanted by a Biologist and 
mounted to appropriate trees or other suitable hosts. Appropriate trees are in habitats that 
matched or were similar to the recorded data for the orchids and are prioritized for out-planting. 
Surveyed areas began with the areas with the densest populations of orchids in the 
transplanting area. Specific transplanting methods will be determined based upon the individual 
needs of the plant to maximize survivability of the specimen and orchids will be placed at least 
six feet above the ground to avoid ungulate damage. There are currently ungulates in both the 
salvage and outplanting areas.  
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Based upon the Lead Biologist’s experience and study on the survivability of orchids in this 
specific habitat, orchids have the highest rate of survival within the tree canopy zone (Figure 5). 
As such, Biologists will transplant orchids in tree canopy zone locations that have been 
determined to have the highest rate of survivability based upon independent research and visual 
evidence. Specifically, if feasible Biologist will target the tree canopy zone C and D range per 
the attached illustration. Protective fences will be installed where necessary to facilitate survival 
of orchids.  


The outplanting area (Figure 6) was identified as having T. guamense during previous surveys.  
The project team conducted a field assessment to identify suitable sites within the Forest 
Enhancement Area for transplanting the orchids based on environmental factors such as 
humidity, host tree, and height placement. 


Areas with similar humidity and light levels to the donor/origin site will be prioritized for orchid 
transplant. When possible, orchids will be placed in areas where other orchids currently exist 
and on tree species historically successful in hosting orchids in this environment, thus 
demonstrating a higher likelihood of growth success. Orchids currently on native trees will be 
transplanted onto the same type of native tree. However, in order to achieve the 50% survival 
ratio of salvaged material, the Biologists may elect to transplant on to non-native hosts in order 
to increase survival.  Orchids will only be transplanted to areas within the Forest Enhancement 
Area that already have existing orchids of the same species, which demonstrates that the 
environment is suitable for orchid growth. Tree species that were not observed with orchids on 
them in the salvage area will not be used for transplanting. Where orchids will be transplanted 
depends on the individual orchid needs at the time of salvage. 


 


Figure 5. Diagram of Tree Canopy Zone 


Attachment (5)







Naval Base Guam Telecommunications Site | NAVFAC Pacific | Salvage and Transplantation Work Plan
METHODOLOGY


 


22 


2.3.4 Transplant Equipment 


Cycad transplant equipment includes the following: 


 note pad with waterproof paper 
 GPS 
 digital camera 
 soil 
 water 
 plastic coated guide wire 
 rebar as staking material (only for direct transplant) 
 backhoe (only for direct transplant) 
 shovel, as needed 
 shade cloth to protect cycad stem from direct sun 
 gurney to transport cycad stem to nearly road 
 vehicle to transport cycad stem to approved nursery. 


Orchid transplant equipment includes the following: 


 note pad with waterproof paper 
 GPS 
 digital camera 
 water 
 drill or hammer  
 nails or screws  
 chainsaw, as needed  
 Sawzall (™), as needed 
 compass  
 ladders  
 climber gear (harness, ropes, carabiners) 
 eyehooks to provide an attachment point for the cut branch during transport 
 metal transport racks  
 transport vehicle.  


2.4 Maintenance and Monitoring 


Project team members will provide maintenance and monitoring for 5 Cycas micronesica, 5,000 
Tuberolabium guamense, 20 Dendrobium guamense, and 70 Bulbophyllum guamense from 
within the J-001B project footprint for the Utilities and Site Improvements Phase I (J‐001B) for a 
period of 12 months. 


2.4.1 Maintenance 


Transplanted cycads will be maintained for one year by the Lead Biologist. Maintenance will 
include watering, as needed, and the removal of vines and/or encroaching competing plants. If 
ungulate damage is observed, a temporary fence structure will be placed around each cycad. 
Temporary fence will be installed in the event that the area is not fenced and ungulates are not 
suppressed at the time of outplanting. 
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Figure 6. Map of Potential Orchid Transplant Locations 
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2.4.2 Monthly Monitoring 


Transplanted cycads will be monitored monthly, or more frequently if deemed necessary, by the 
Lead Biologist. Cycads will be inspected for the presence of stress agents, such as cycad scale, 
ungulate damage, and general plant health. If stress agents are observed, the Lead Biologist 
will draft a recommended action plan for NAVFAC Pacific to remove or reduce the stress 
agent(s) affecting the cycads. If approved, the recommended action plan will be implemented. 
Monitoring records will be maintained for the duration of the project and included in the Draft 
and Final Reports. 


The Biologists will provide regular and routine monitoring of orchids to ensure the minimum 50 
percent survivorship PWS requirement is met and address any orchid health issues early on. 
Specifically, Biologists will inspect the orchid transplant site weekly for the first two months, bi-
weekly for months three and four, and monthly thereafter (unless conditions warrant more 
frequent monitoring). 


During monitoring walkthroughs, Biologists will inspect orchids within the transplant site to 
ensure individuals are not drying out and are growing or flowering. The transplant site will be 
monitored for pests and treated with approved pesticides, if necessary. Individual orchid records 
will be initiated if orchids appear stressed. Each individual orchid will be monitored and if it 
appears stressed it will be recorded. Monitoring records will be maintained for the duration of 
the project and included in the Draft and Final Reports. 
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3. Data and Mapping 


3.1 Salvage and Transplantation Success Results 


Project team members will provide data and mapping for 5 Cycas micronesica, 5,000 
Tuberolabium guamense, 20 Dendrobium guamense, and 70 Bulbophyllum guamense from 
within the J-001B project footprint at NBGTS with a minimum 50% survivability rate after twelve 
months of maintenance and monitoring.  


3.1.1 Data  


Federally listed plant data will include record, map and photo of all specimens removed; 
including identification codes associated with GPS coordinates for each plant, both for salvage 
and transplant. This information will include the data dictionary field information which will note 
the following: 


Cycad data: 


 species 
 GPS location 
 plant height at time of out-planting 
 number of leaves 
 photographs 
 unique alphanumeric tag identifier  


Orchid data: 


 species 
 GPS location 
 height on tree  
 directional orientation 
 health of plant 
 host tree 
 unique alphanumeric tag identifier  
 stage of life 
 vigor 
 reproductive status of the plant (whether it is vegetative, or has buds, flowers, or fruit) 
 photographs 


3.1.2 Mapping 


Project team members will provide detailed maps and GIS layers which will include specific 
locations, including the data dictionary information for individual orchids, for all transplanted 
plant species. 
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4. Schedule and Deliverables 


4.1 Plan of Action and Milestones  


The Plan of Action and Milestones (POAM) prepared for this Salvage and Transplantation Work 
Plan outlines the schedule of actions and deliverables for the project (Table 4). Successful 
execution of milestones and deadlines for deliverables is contingent upon adequate 
coordination, completing tasks on schedule, and timely review cycles. Project team members 
will adhere to the POAM schedule. Any revisions to the POAM that might arise during the 
project will be submitted for approval. “To be determined” dates are contingent upon Work Plan 
approval, approval of nursery facilities, and the construction schedule.  


4.2 Meetings and Deliverables 


4.2.1 Kick-off Meeting 


A kick-off meeting between staff with NAVFAC Pacific, MCAG, HDR, LMS Inc. and 
WESMURPH Consulting was conducted on July 10, 2017. The purpose of the meeting was to 
discuss the direction and development of the project. A draft of the meeting minutes was 
submitted via email to the COR/NTR on July 14, 2017. Final meetings minutes were provided 
on July 25, 2017. 


4.2.2 Final Salvage and Transplantation Work Plan 


HDR will submit a Final Salvage and Transplantation Work Plan incorporating the comments 
received from the COR/NTR and other representatives. The Final Salvage and Transplantation 
Work Plan will be submitted within 10 days of receipt of comments. HDR will provide two hard 
copies and two digital copies on a compact disc (CD) of the Final Salvage and Transplantation 
Work Plan to the COR and Contract Specialist.  


4.2.3 Monthly Progress Reports 


Project team members will provide monthly progress reports that will detail incremental 
accomplishments throughout the project. These reports will contain: the project title, contractor 
name, contract and task order number, date of the report, work completed to-date (including a 
table showing dates of site visits or surveys, personnel attending each visit, findings, 
difficulties/problems encountered and resolutions, etc.), work proposed for the next reporting 
period, an approximate percentage of work completed and an updated POAM. The report 
period will cover the first through the last day of each month. Reports will be submitted on the 
fifth day of each month when work has been conducted. 


4.2.4 Safety Plans (Accident Prevention Plan and Activity Hazard Analysis) 


HDR prepared and submitted a draft Accident Prevention Plan and Hazard Analysis and Critical 
Control Point for Navy review and comments on July 21, 2017. The final Accident Prevention 
Plan and Activity Hazard Analysis was accepted on August 10, 2017.  
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Table 4. Plan of Action and Milestones for Salvage and Transplantation of Federally Listed Plant Species Identified Within the Footprint 
for the Utilities and Site Improvements Phase I (J‐001B) at Naval Base Guam Telecommunication Site (NBGTS). 


 


Note: current as of December 20, 2017; pending confirmation with the Navy 
* all dates shown are for Guam 
**subject to change based on field assessment, need for in-field treatment prior to salvage and first transplantation. 
***subject to change based on actual number of orchids in each priority area 


1 Kickoff Meeting ~2 hours 07/11/17 07/11/17
2 Submit Draft POAM 1 day 07/11/17 07/11/17
3 Prepare and Submit Kick-off Meeting Minutes and Final POAM 4 days 07/11/17 07/15/17
4 Contractor Personnel Training (UXO Safety, Cultural and Natural Resources, etc.) 1 day 08/02/17 08/02/17
5 Prepare and Submit Draft APP/AHA and Draft HACCP 10 days 07/11/17 07/21/17
6 Submit Updated Resumes for USFWS approval 30 days 07/12/17 08/11/17
7 Government Review of Draft APP/AHA and Draft HACCP 10 days 07/21/17 07/31/17
8 Prepare and Submit Final APP/AHA and Final HACCP 7 days 08/05/17 08/12/17
9 Field Assessment ~25 days 08/12/17 09/06/17


10 Prepare and Submit Draft Work Plan ~55 days 07/14/17 09/08/17
11 Government Review of Draft Work Plan 5 days 09/08/17 09/13/17
12 Prepare and Submit Final Work Plan 7 days 09/13/17 09/20/17


12.1 USFWS Review of Work Plan 8 days 09/26/17 10/03/17
12.2 Response to USFWS Work Plan Comments 5 days 10/03/17 10/08/17
12.3 Additional USFWS Work Plan Comments and Responses 5 days 10/08/17 10/13/17
12.4 Prepare and Submit Revised Work Plan 10 days 12/12/17 12/22/17
12.5 Government and USFWS Review of Work Plan 20 days 12/22/17 01/11/18
12.6 Prepare and Submit Final Work Plan 5 days 01/11/18 01/16/18
13 Fieldwork - Cycads*** ~10 days TBD TBD
14 Pup Nursery Care 180 days TBD TBD
15 Cycad Out-planting 10 days TBD TBD
16 Maintenance and Monitoring - Cycads ** ~1 year TBD TBD
17 Fieldwork - Orchids (All Priority Areas) ***  160 days 10/16/17 03/25/18
18 Maintenance and Monitoring - Orchids ** >1 year 10/16/17 03/25/19
19 Prepare and Submit Draft Report for Salvage and Transplanting of ESA‐Listed Plants*** 45 days 03/25/19 05/09/19
20 Government Review of Draft Report 30 days 05/09/19 06/08/19
21 Prepare and Submit Final Report for Salvage and Transplanting of ESA‐Listed Plants 20 days 06/08/19 06/28/19
22 Prepare Monthly Progress Reports, Updated POAM & Monthly Invoices by the 5th of each 1 day Monthly Monthly


Name Start*Duration FinishNo.
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4.2.5 Draft Report for Salvage and Transplantation of Cycads and Orchids  


HDR will submit two electronic copies of the Draft Report on a CD and electronically via email. 
HDR will submit the report within 45 days of completing the final plant transplantation.  


The report will include the following information: 


 title page showing title, date, contact information 


 sub-title page showing title, prepared by listing, prepared for listing, date and 
recommended citation 


 table of contents 


 introduction (including background information) 


 record, map and photo of all specimens removed, including identification codes 
associated with GPS coordinates from construction site, in addition to GPS coordinates 
and maps of each new cycad and orchid relocation site 


 synopsis of insect treatments and efficacy results for each cycad 


 synopsis of cycad and orchid selection and prioritization for transplantation 


 synopsis of cycad and orchid survival and condition for each specimen 


 synopsis of out planting, husbandry, and monitoring methods 


 a master schedule of all project events 


 summary and recommendations. 


4.2.6 Final Report for Salvage and Transplantation of Cycads and Orchids  


HDR will submit five hard copy and two electronic versions of the Final Report on a CD. HDR 
will submit the report within 20 days of receipt of comments from the COR. The Final Report will 
be submitted in Microsoft Word and Portable Document Format (PDF). The PDF file will be 10 
megabytes or less in order to be sent via electronic mail to requesting entities. In addition, HDR 
will provide all figures, graphics, and geographic information system (GIS) data layers used in 
the report as separately labeled files. The electronic files will be delivered on a CD. 


4.2.7 Comment Matrix 


HDR will provide a blank Comment Response Matrix to the Navy on all reports to facilitate 
tracking comments. HDR will incorporate all comments into a single matrix. The comment matrix 
will identify how each comment was addressed by HDR and where in the document the 
corrections are to be found. The comment response matrix will be provided with each report 
submission. 


4.2.8 GIS Data Products 


Project team members will provide GIS data and maps for all salvage and transplant areas. All 
points will be taken with hand-held global positioning system units using World Geodetic System 
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1984 55N and projection provided in Universal Transverse Mercator projection, the above zone, 
and in meters. Digital GIS data will be submitted using ArcGIS 10 or later software. If later 
software is used it will be backwards compatible with ArcGIS 10. GPS equipment used to record 
transplant locations will be able to achieve 1 centimeter accuracy at 1 sigma, but the actual 
error allowed will be no more than 1 meter at any recorded position. Every effort shall be made 
to capture feature locations without using offsets unless obstructions are present. Data sets 
derived from GPS data collection efforts shall include metadata to record descriptions of the 
receiver and other equipment used during collection and processing, base stations used for 
differential corrections, software used for performing differential corrections, estimated 
horizontal and vertical accuracies obtained, and conversion routines used to translate the data 
into final geographic data delivery format. 


Geographic data will be provided in a form that does not require translation, preprocessing, or 
post processing. Final digital geographic maps and the related data sets will be delivered in a 
Spatial Data Standards for Facilities, Infrastructure and Environment (SDSFIE) compliant file 
geodatabase format, and be in a structure consistent with the most current version of the 
SDSFIE. The SDSFIE format shall follow geospatial database table structure, nomenclature, 
and attributes.  


PDF copies of all maps associated with the GIS data for this project will be provided to the 
Navy. All constructed maps will have the associated ArcMap Document File (MXD) delivered to 
allow for future printing and modification. MXDs shall use the relative paths option or layer 
packages. The Table of Contents within the MXD shall be orderly and contain a logical naming 
structure. Metadata will be included in the final GIS deliverable and will be populated to meet 
basic data population standards as identified in the ESRI standard template. Additional data 
shall be provided as appropriate, including, at a minimum: 


 the name and description of the data set or layer, 


 the source of the data and any related data quality information such as accuracy and 
time period of content, 


 description of the data collection method or survey protocols used; a report citation can 
suffice, 


 description of the equipment or instruments used in the data collection, 


 scientific names of the federally listed species to populate in the attribute tables, 


 definitions of codes used in the data fields in the appropriate attribute definitions, 


 description of ranges of numeric fields and the meaning of numeric ranges, 


 definition of fields and attributes not in SDSFIE in the attribute definitions, 


 removal of spatial duplicates from GIS data, and 


 a point of contact to answer to technical questions. 
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4.2.9 Maps 


All map layouts and data display properties will be created using standard mapping procedures 
unless specific direction is provided by the Navy. Map layouts will include the following 
elements: 


 north arrow 
 scale bar and scale text 
 legend 
 title 
 overview map 
 map data 
 projection and coordinate system information 
 Navy-supplied logos 
 HDR 
 disclaimer information. 


Changes to the map layouts will be made after the first round of comments are provided in the 
Draft Report. 


4.2.10 Annual Reporting to USFWS 


USFWS recovery permits require annual reporting that must be submitted to the Recovery 
Permit Coordinator by January 31 of each year the permit is active. The Annual Report will 
follow the requirements provided in Subpermit FWSPIFWO-26.  


  


Attachment (5)







Naval Base Guam Telecommunications Site | NAVFAC Pacific | Salvage and Transplantation Work Plan
SCHEDULE AND DELIVERABLES


 


33 


This page intentionally left blank. 


 


Attachment (5)







Naval Base Guam Telecommunications Site | NAVFAC Pacific | Salvage and Transplantation Work Plan
ACCESS AND PASS REQUESTS


 


34 


5. Access and Pass Requests 


5.1 Access and Pass Requests 


HDR staff and subcontractors will have a valid DBIDS pass with current access to NBGTS and 
AAFB for access to the project site. A camera pass was requested by subcontractors on 
September 1, 2017, from Joe Cruz at the NBG Security Department Visitor Control Center.  
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6. Points of Contact 


Name Position/Company Email 
Telephone 


Number 


Nicole Olmsted Natural Resource Specialist 
NAVFAC Pacific 


Nicole.M.Olmsted1@navy.mil 808-472-1475 


Coralie Cobb NAVFAC SW, Alternate 
Contracting Officer’s 


Representative 


Coralie.Cobb@navy.mil 720-542‐3085 


Cris Caraang Contract Specialist NAVFAC 
Pacific  


Cris.Caraang@navy.mil 808-471-0130 


Christiana Quinata MCAG, Installation Contact ChristianaJo.Quinat@fe.navy.mil 671-355-3420 


Lauren Gutierrez MCAG, Installation Contact Lauren.Gutierrez@fe.navy.mil 671-355-8050 


Rebecca Ralston Project Manager/Biologist HDR Rebecca.Ralston@hdrinc.com 303-754-4265 


Dustin Janeke HDR QA Lead Dustin.Janeke@hdrinc.com 858-712-8268 
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January 31, 2019 


 


United States Fish and Wildlife Service (USFWS) 


Pacific Islands Fish and Wildlife Office (PIFWO):  


FW1PIE_RecPermitAnnRpt@fws.gov 


Pacific Regional Office (PRO):  


permitsR1ES@fws.gov  


 


Attn: Recovery Permit Coordinators 


Subject:  2018 Annual Report for Recovery Permit TE78730C-0 


 
Recovery Permit Number: TE78730C-0 (Permit) dated August 3, 2018 was issued under the 
authority of section 10(a)(l)(A) of the ESA and its implementing regulations at 50 Code of 
Federal Regulations (CFR). As required under number 2(c) of the terms and conditions of 
the Permit, the following permittee is submitting this annual summary report for activities 
conducted under the Permit in 2018. 


 Robert Wescom 


Mr. Wescom is authorized to purposefully remove/reduce to possession the following federally 
listed plant species from lands under Federal jurisdiction in conjunction with the following 
authorized activities for scientific purposes or to enhance the recovery, survival, and 
propagation of the species as specified in the permittee’s February 19, 2018, recovery permit 
application, in accordance with the Permit’s Special Terms and Conditions. 


Species [Common and 
(Scientific) Name] 


Federal Status Authorized Activities 


Heritiera longipetiolata (ufa 
halomtano) 


Endangered 
Conduct ESA compliance 


contractual activities and salvage 


Cycas micronesica (fading), and 
Tabernaemontana rotensis (no 
common name) 


Threatened 
Conduct ESA compliance 


contractual activities and salvage 


 


Introduction 
Authorized activities in 2018 took place within Andersen South, AAFB in northeast Guam 
(Figure 1). The primary objective of this project is to provide salvage and transplanting services 
for federally listed plants found within the Urban Combat Training Area at Andersen South.  


For this project, the permittee is contracted under Naval Facilities Engineering Command 
(NAVFAC) Pacific contract N62742-15-R-1804, task order N6274218F0113 to provide the 
following service: 


 Perform a field assessment of the previously recorded plant locations and condition of 
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plant species to determine salvage and transplant methods. 
 Salvage 27 C. micronesica, 23 T. rotensis (seeds) from within the J-755 project footprint. 
 Transplant salvaged plants to a Navy-approved location. 
 Provide one year of plant maintenance and monitoring of adult C. micronesica after 


transplantation, and 
 Provide up to 18 months of maintenance and monitoring for C. micronesica pups at a 


Navy-approved nursery, and 
 Provide up to 90 days of storage of T. rotensis seeds. 
 The Navy did not record the location of any H. longipetiolata within the J-755 footprint; 


therefore, no field assessment was conducted for this species. 


 


 
Figure 1. J-755 Construction Footprint. 


Methods 
The methods used for the field assessment and anticipated for use for plant salvage and 
transplanting are described in detail in the draft Plant Salvage and Transplantation Work Plan. 
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Initial Field Assessment Results 


Field Assessment and Population Analysis 


The permittee conducted a field assessment in July 2018 using Navy-provided GPS data (data 
points) to locate and determine the health and most viable salvage options for 27 C. 
micronesica and seed collection from 23 T. rotensis within the J-755 footprint (Figure 2a, 2b, 
2c, 2d). The field assessment included the following steps: 


 Conduct a site visit to identify specimens for salvage and transplant, including assessing 
the condition of C. micronesica and seed availability of T. rotensis 


 Record the location of all plants with GPS  


 Assess salvage, transplant, and seed collection methods 


 


 
Figure 2a. Location of C. micronesica and T. rotensis in western footprint of J-755. 
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Figure 2b. Location of C.micronesica in the center of Andersen South, AAFB. 


 
The field assessment for C. micronesica determined which individuals potentially could be 
salvaged by inspecting the exterior stems of each C. micronesica for termite damage, visible rot, 
presence of cycad scale, or other pests, including little fire ant. The following data were 
recorded for each C. micronesica during the field assessment:  


 
 GPS location (UTM WGS84 Zone 55N)  
 Health assessment rating signs of termite, cycad scale, cycad butterfly damage, and 


little fire ant signs of exterior rot,  
 Number of pups present  
 Digital photographs of each C. micronesica.  
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Figure 2c. Location of C.micronesica along Route 15 of Andersen South, AAFB. 


 
A total of 27 previously identified C. micronesica were located and assessed and an additional 
five (5) C. micronesica were identified and assessed during the course of the fieldwork. Only 
seven (7) of the 32 assessed C. micronesica plants are deemed potentially salvageable with a 
“Good” or ‘Fair” health rating (Table 1). 


  
Table 1. C. micronesica Health Assessment Summary 


Health Rating Count Percentage 
Good 2 6.3% 
Fair 5 15.6% 
Poor 1 3.1% 


Very Poor 2 6.3% 
Dead 22 68.8% 
Total 32 100.0% 


	
Recommendations for each tree are included in Table 2.  
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Figure 2c. Location of T. rotensis along Route 15 of Andersen South, AAFB. 


	
Table 2. C. micronesica Assessment and Salvage Recommendations 


ID Easting Northing 
Health 


Assessment 
Salvage Recommendation 


0*  268174.44  1493754.59  Dead  Not salvageable 
0*  268462.67  1492883.79  Dead  Not salvageable 
1  269374.19  1494460.67  Dead  Not salvageable 
2  269797.65  1494234.57  Dead  Decomposed; Not salvageable 
3  268564.65  1493264.07  Dead  Recently dead; Not salvageable 
4  268435.98  1493703.47  Dead  Not salvageable 
5  268442.11  1493725.28  Dead  Leaning over; Not salvageable 
6  268254.17  1493704.43  Dead  Fallen over; Not salvageable 
7  268244.16  1493702.53  Dead  Not salvageable 
8  268250.46  1493694.65  Dead  Rotten; Not salvageable 
8A  269395.76  1493969.18  Dead  Not salvageable 


9  268278.79  1493700.09  Dead  
Decomposed stump only; Not 


salvageable 
10  268226.67  1493721.54  Dead  Not salvageable 
11  268245.45  1493771.23  Dead  Not salvageable 
12  268257.99  1493703.35  Dead  Not salvageable 
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13  268287.87  1493769.65  Dead  Not salvageable 


14  268317.42  1493783.96  Fair  


2 stems; 5 meters in height so stem is 
too large to move intact; therefore, 


after felling only the top meter of the 
stems should be salvaged 


15  268307.68  1493781.46  Fair  


4 meters in height so stem is too large 
to move intact; therefore, after felling 
only the top meter of the stem should 


to salvaged 


16  268315.19  1493767.91  Fair  


4.5 meters in height so stem is too 
large to move intact; therefore, after 
felling only the top meter of the stem 


should be salvaged 
17  268317.38  1493746.13  Good  Salvageable 


18  268180.13  1493789.15  Fair  


4 meters in height so stem is too large 
to move intact; therefore, after felling 
only the top meter of the stem should 


to salvaged. Note: This C. 
micronesica appears to be outside 


the J-755 construction footprint. 
19  268172.58  1493770.59  Dead  Not salvageable 


20  268174.54  1493771.40  Poor  
Low probability of survivorship if 
salvaged; Not recommended for 


salvage 
21  268233.11  1493733.05  Dead  Not salvageable 


22  268233.74  1493741.46  Very Poor  
Low probability of survivorship if 
salvaged; Not recommended for 


salvage 
23  268239.40  1493739.95  Dead  Not salvageable 


24  268244.47  1493740.01  Dead  
Decomposed stump only; Not 


salvageable 


25  268229.04  1493740.73  Very Poor  
Low probability of survivorship if 
salvaged; Not recommended for 


salvage 
26  268374.25  1492823.66  Dead  Not salvageable 


26A  269394.53  1493970.03  Good  
2 meters in height; therefore, the entire 
stem can be salvaged. Note: This tree 


was not on the Navy’s original list. 


27  269318.50  1493985.47  Fair  


3.5 meters in height; therefore, the top 
meter of the stem can be salvaged. 


Note: This tree was not on the Navy’s 
original list. 


28  268410.67  1492858.87   Dead Not salvageable 
	
Trees ID’ed as “0” were not previously surveyed by the Navy and are not salvageable.  


The field assessment for T. rotensis determined which of the trees may be available for seed 
collection by inspecting the vitality of the tree and its seed production. The following data were 
recorded for each tree during the field assessment: 


 GPS location (UTM WGS84 Zone 55N) 
 Diameter at breast height (DBH) 
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 Maturity assessment (and whether the tree is producing seed) 
 Signs of disease or damage 
 Digital photographs of each tree 


 
The coordinates of 23 T. rotensis were provided by the Navy, and of those, a total of 19 trees 
were located and assessed. The maturity of those trees was recorded to evaluate whether the 
tree was expected to produce seed. Results of the maturity assessment are shown in Table 3. 


Table 3. T. rotensis Maturity Assessment 


Rating Count 
Seedlings (<2.5 cm)  11 
Saplings (>2.5 cm and < 5 cm)  4 
Adult (> 5 cm)  4 
Total  19 
	
The results of the assessment of each individual tree are displayed in Table 4. No flowering or 
seeds were observed on any of the located T. rotensis trees. The majority of the T. rotensis 
trees is within a 10-meter radius and were either seedlings or saplings.	 


Table 4. T. rotensis Assessment and Seed Collection Recommendations 


ID 
Coordinates 


DBH (cm) Maturity 
Seed Collection 


Recommendation Easting Northing 


1 268303.97 1493804.28 25 Adult Monitor monthly 


2 268299.12 1493803.88 1 Seedling Monitor monthly 


3 268299.40 1493805.67 2.5 Seedling Monitor monthly 


4 268301.45 1493804.96 1.5 Seedling Monitor monthly 


5 268302.11 1493806.67 2 Seedling Monitor monthly 


6 268304.58 1493807.19 5 Sapling Monitor monthly 


7 268301.86 1493804.98 3 Sapling Monitor monthly 


8 268305.30 1493806.72 2 Seedling Monitor monthly 


9 268304.69 1493806.51 20 Adult Monitor monthly 


10 268307.83 1493806.49 10 Adult Monitor monthly 


11 268309.18 1493809.53 3.5 Sapling Monitor monthly 


12 268306.52 1493809.01 1.5 Seedling Monitor monthly 


13 268305.40 1493811.83 4 Sapling Monitor monthly 


14 268308.26 1493809.22 2 Seedling Monitor monthly 


15 268308.76 1493808.57 2 Seedling Monitor monthly 


16 NA NA 1 Seedling Monitor monthly 


17 NA NA 1 Seedling Monitor monthly 


18 270197.60 1493559.11 10 Adult Monitor monthly 


19 270199.01 1493559.11 1 Seedling Monitor monthly 
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Salvage, Transplant, and Monitoring 


No C. micronesica individuals were salvaged and transplanted, no H. longipetiolata individuals 
were salvaged and transplanted, and no T. rotensis seed were collected in 2018 as summarized 
in Table 5.  


Table 5.  Summary of Listed Plant Species Salvaged in 2018 


Plant Species 
Salvaged Plants or Seeds 


Collected 
Transplanted or Seed 


Germinated 


C. micronesica 0 0 


H. longipetiolata 0 0 


T. rotensis 0 0 


 


Other Authorized Activities 


No propagation of C. micronesica, H. longipetiolata, or T. rotensis from the J-755 project site 
took place in 2018. No additional propagules, vegetative samples, vouchers, or tissues samples 
were collected as summarized in Table 6.  Additionally, no individual plants were damaged or 
destroyed.   


Table 6.  Summary of Other Activity with Authorized Plant Species in 2018 


Plant Species 
Number of 
Propagules 
Collected 


Number of 
Vegetative 
Samples 
Collected 


Number of 
Herbarium 
Vouchers 
Collected 


Number of 
Tissue 


Samples 
Collected 


Number of 
Plants 


Damaged or 
Destroyed 


Cycas micronesica 0 0 0 0 0 


H. longipetiolata 0 0 0 0 0 


T. rotensis 0 0 0 0 0 


 
Further, no genetic testing was performed on any individuals salvaged or transplanted in 2018. 


Unintentional Takes 
As summarized in Table 7 no other federally listed plant or wildlife species were subject to 
unintentional takes in 2018. 


Table 7.  Summary of Unintentional Takes of other federally listed species in 2018 


Plant Species 
Number of 
Individuals 
Salvaged 


Number of 
Individuals 
Injured or 


Killed 


Date 
Taken 


Location 
(Coordinates)


Outcome 


Other Plants 
and Wildlife 


0 0 N/A N/A N/A 


 


Further, no genetic testing was performed on any individuals salvaged or transplanted in 2018. 


Conclusions 
Other pertinent observations made regarding the status or ecology of the species in 2018 
include: 


Attachment (5)







2018 Annual Report for Recovery Permit TE78730C-0 
 


10 
 


 In addition to the 27 Navy identified C. micronesica within the Andersen South, AAFB 
another five (5) C. micronesica were located by the permittee; however, of the total 32 
C. micronesica, only 10 C. micronesica were living with seven (7) of the 10 trees having 
a health rating of fair and above. This suggests a rapid mortality rate (approximately 
70%) of the identified C micronesica within Andersen South, AAFB. Note: C. micronesica 
18 appears on the map to be outside the J-755 construction footprint. Cycad aulacaspis 
scale (Aulacaspis yasumatsui) is considered the primary cause of the high mortality. 


 The few living C. micronesica are inaccessible via vehicle due to distance and terrain 
from roads; therefore, only apical cuttings (of approximately one meter) and salvage of 
C. micronesica pups is deemed feasible. 


 The great majority of T. rotensis (approximately 90%) are rated as immature (e.g. 
seedling or saplings), which are unlikely to flower and produce viable seed. Historically, 
T. rotensis flower and seed following a stress event, such as, defoliation caused by high 
wind events (e.g. typhoons). Artificially induced stress could potentially accelerate 
flowering and therefore; seed production. 


 No cycad blue butterfly (Chilades pandava) insects or damage was observed on any of 
the few living C. micronesica plants. 


 


Under the Permit the authorized individual is planning to conduct the following activities in 2019: 


 Salvage and nursery propagation of living C. micronesica within the J-755 footprint for 
eventual outplanting of newly rooted C. micronesica. 


 Monthly monitoring of T. rotensis for the presence of flowers and seed. 
 No H. longipetiolata have been identified within the J-755 footprint; therefore, no salvage 


of H. longipetiolata is anticipated in 2019.  


Please contact Robert Wescom by email at wesmurph@outlook.com or by telephone at 671-
486-6119 should you have any questions or concerns regarding this report. 
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January 31, 2019 


United States Fish and Wildlife Service (USFWS) 
Pacific Islands Fish and Wildlife Office (PIFWO):  


FW1PIE_RecPermitAnnRpt@fws.gov 
Pacific Regional Office (PRO):  


permitsR1ES@fws.gov  
 


Attn: Recovery Permit Coordinators 


Subject:  2018 Annual Report for Recovery Permit TE78405C-0 


On July 19, 2018, the Guam Plant Extinction Prevention Program (“GPEPP”) of the University of Guam 
(“UOG”) was issued the Endangered Species Act (ESA) recovery permit TE78405C-0 under the authority 
of section 10(a)(1)(A) of the ESA and its implementing regulations. As required under number four (4) of 
the terms and conditions of the Permit, the following individuals are submitting this annual summary 
report for the activities conducted under the Territory of Guam (Guam) in 2018: 


• Dr. James McConnell, Mario Martinez, Gregorio Borja, Jonathan Davis, Cyann Valera, John 
Horeg, Jason Andrew, and Rowena Mendi 


These individuals are authorized to independently conduct all activities under the attached NAVFAC 
Work Plan, and agreed on revisions, for the salvage and transplantation of Tuberolabium guamense on 
Guam.  


Introduction 
Authorized activities in 2018 took place within the P-102 Power Upgrade, from Harmon to Andersen 
Airforce Base (AAFB), on Guam (Figure 1). The primary objective of this project is to provide salvage and 
transplanting services for federally listed plants found along the P-102 Power Upgrade. 


For this project, GPEPP was contracted under the Naval facilities Engineering Command (NAVFAC) 
Pacific under Contract No. N62742-15-D-1825, under the Contract Task Order (CTO) N62742-18-F-0114 
to provide the following services: 


• Perform field assessment of the location and condition of the federally listed plant species to 
determine the salvage and transplant methods. 


• Salvage 98 Tuberolabium guamense from within the P-102 project footprint.  
• Transplant salvaged plants to a government-approved location. 
• Provide one-year of maintenance and monitoring after transplantation.  


Orchid salvage occurred within the P-102 project footprint areas, and orchid transplant occurred in the 
Forest Enhancement Area within the Naval Base Guam Telecommunications Site (NBGTS) (Figure 2).  
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Methods 
The methods used for the field assessment, plant salvage, and transplanting are described in detail in 
the attached Preliminary Final NAVFAC Work Plan, dated August 2018 (Attachment 1). The Work Plan 
was reviewed by USFWS staff on October 03, 2018 and responses to comments were submitted by the 
Navy mid-October. The Work Plan was conditionally approved on October 26, 2018 with a change in 
methodology by choosing only native tree species as the host tree recipients for the orchids, as opposed 
to the Vitex parviflora described in the attached Work Plan.  


Results 
Field Assessment and Population Analysis 
As described in Attachment 1, the field assessment began on May 14, 2018 and was completed on May 
30, 2018. The field assessment included the following steps: 1) Conduct a site visit to identify the healthy 
orchid species for salvage and transplant using government-provided GIS coordinates, 2) Tag or label all 
host trees in the project footprint and assign them with a unique alphanumeric identifier, 3) Record 
species and the number of orchids on each host tree, and 4) Record any new host trees with other 
orchid species. 


The field assessment surveyed along 15-meter transects based on Navy-provided transects from a 
previous survey. Surveyors systematically located previously identified host trees and recorded the 
number of orchids on each tree as well as any new host trees with orchids. 


A total of 178 orchids were found at the P-102 project footprint.  A total of 100 orchids will be salvaged. 
The Tuberolabium guamense were found mostly on Vitex parviflora host trees (98%). Table 1 and Table 
2 contains a summary of plant data from the field assessment broken down by host tree species and 
maturity.  


Table 1. Orchid Assessment during initial site visit 


Species Mature Seedlings Total 


Tuberolabium guamense 98 80 178 


 


Table 2. Salvage Host Trees by Species 


Species Number 


Vitex parviflora 40 


Morinda citrifolia 1 


Leucaena leucocephala 1 


Total 42 
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Salvage, Transplant, and Monitoring 
In total 100 authorized plant individuals were salvaged and transplanted in 2018, which consisted of 82 
mature Tuberolabium guamense and 19 seedlings. The salvage and transplant activities took place 
during October 29, 2018 to October 30, 2018.  


 


 


 


 


 


 


 


 


 


A change in the PWS ordered the use of only native host tree species to Guam as the recipient host tree 
for the salvaged orchids. A total of 19 new recipient trees from five (5) different species of native host 
trees were identified on November 08, 2018 in lieu of the Vitex parviflora. Table 3 lists the number of 
salvaged and transplanted individuals by their native recipient host tree species.  


Table 3. Tuberolabium guamense Recipient Tree and Maturity Level  


Recipient Host Tree Species Mature Seedling Total 


EURE Eugenia reinwardtiana 24 6 30 


PATE Pandanus tectorius 0 5 5 


PROB Premna obtusifolia 10 0 10 


NEOP Ochrosia oppositifolia 28 7 35 


GUMA Meiogyne cylindrocarpa 20 0 20 


Total  82 18 100 
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Figure 1. Project Location of P-102 Power Upgrade Harmon and Out-planting Location 
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Figure 2. Map of Orchids at the Salvage Location 
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Figure 3. Orchid Out-planting Site by Host Trees 
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Other Authorized Activities 
No propagation of orchids from the P-102 Power Upgrade, Harmon project site took place in 2018. 
Individual orchids were salvaged and directly transplanted on the date specified above. No additional 
seeds, propagules, or other vegetative/tissue samples were collected. No individual plants were 
damaged or destroyed during the operations and no genetic testing was performed. Table 3 below 
shows a summary of other authorized collections.  


Table 3. Summary of Other Activity with Authorized Plant Species in 2018 


Plant Species 
Number of 


Seeds 
Collected 


Number of 
Propagules 
Collected 


Number of 
Vegetative 


Samples 
Collected 


Number of 
Herbarium 
Vouchers 
Collected 


Number of 
Tissue 


Samples 
Collected 


Number of 
Plants 


Damaged 
or 


Destroyed 


Tuberolabium guamense 0 0 0 0 0 0 


 


Unintentional Takes 
No federally listed plant or wildlife species were subject to unintentional takes in 2018. Table 4 
summarizes the individuals incidentally taken during the salvage and transplant activities.  


Table 4. Summary of Unintentional Takes in 2018 


Species 
Number of 
Individuals 
Salvaged 


Number of 
Individuals 
Injured or 


Killed 


Date 
Taken 


Location (Coordinates) Outcome 


Other Plants and Wildlife 0 0 NA NA NA 


 


Conclusions 
As of December 2018, the transplanted orchids are currently at a 97% success rate. The orchid roots 
have already their native host tree and are vigorous and healthy. Despite the minimal loss, the vast 
majority of orchids remain stable and continue establish and grow. 
 
Under the recovery permit TE78405C-0, no further activities will be conducted in 2019. All project 
deliverables under Contract No. N62742-15-D-1825, Delivery Order N62742-18-F-0114 has been 
satisfied and the project has been marked completed.  
 
Please contact Dr. James McConnell at mcconnell@triton.uog.edu should you have any questions or 
concerns regarding this report. 
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Attachment A. Work Plan 
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Endangered and Threatened Plants 
Recovery permit TE64600C-0 
Center for Island Sustainability, Else Demeulenaere 


1 INTRODUCTION 
This annual report covers two endangered and threatened plant species projects. 


(1) Phylogentic study of Serianthes (U.S. Fish & Wildlife Service grant number: F16AP00679) 
(2) Subcontracts with Sundance Consulting Inc.  


a. Salvage and Transplantation of Federally Listed Plant Species at Northwest Field 
in the Construction Footprint of the Live Fire Training Range Complex (P-715), 
AAFB (N62742-15-D-1823, N6274218F0102) 


b. Water Wells Salvage and Transplantation of Federally Listed Species at Andersen 
Air Force Base, Guam (P-103), AAFB (N62742-15-R-1804). 


2 REPORTS 


2.1 PHYLOGENETIC STUDY SERIANTHES 
 


It was determined that the current herbarium specimens at the University of Guam are 
in poor condition, and not complete therefore six new herbarium voucher specimens from 
Serianthes nelsonii were obtained from six different populations in Rota on 7/10/2018 and 
7/11/20. The species were collected by Else Demeulenaere and James Bamba from the Rota 
Forestry department. A transfer letter, provided by U.S. Fish & Wildlife, allowed Else 
Demeulenaere to hand carry the vouchers by plane to the University of Guam. 


Sernel Rota 1 (Rota SN) As Igua, outplanting along the road  
N 14°10.209’ 
E 145°12.366’  
 
Sernel Rota 2 (Rota SN) bird sanctuary, outplanting 
N14°09.433’ 
E145°15.876’ 
 
Sernel Rota 3 (Rota SN) Isang, wild population 
N14°09.028’ 
N145°09.955’ 
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Sernel Rota 4 (Rota SN), Lonow, wild population 
N 14°09.010’ 
E125°09.968’ 
 
Sernel Rota 5 (Rota SN44), Guayaungan, (known as Isang), wild population 1 
N 14°08.582’ 
E145°09.578’ 
Flowers 3, leaves (4), 3 fruits 
 
Sernel Rota 6 (ROTA SN70), Guayaungan, (known as Isang), wild population 2 
N14°08.607’ 
E145°09.511’ 
 


 
Map: collection of herbarium voucher specimen 
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2.2 SALVAGE OF TUBEROLABIUM GUAMENSE UNDER SUBCONTRACTS WITH SUNDANCE CONSULTING 


INC.  
 


2.2.1 Introduction 
 


This report covers the action performed under the workplans (see attachment 1 and 2) for the 
“salvage and transplantation of federally listed plant species at Northwest field in the 
construction footprint of the live fire training range complex (P-715) (attachment 1), Andersen 
Air Force Base” and “P-103 water wells and transplantation of federally listed species at 
Anderson Air Force Base” (attachment 2). 


It needs to be noted no seed has been collected for Heritiera longipetiolata and 
Tabernaemontana rotensis under P-715 until we receive a notice to proceed form NAFVAC.  


The Bulbophyllum guamense mentioned in the P-715 workplan were misidentified. I confirmed 
at a field assessment they were Bulbophyllum longiflorum, which is not a listed species. 


2.2.2 Methods 
The methods for P-715 are detailed on page 14-16 of the attached workplan (attachment 1). 
The methods for P-103 are detailed on page 12-20 of the attached workplan (attachment 2).  


2.2.3 Results 


2.2.3.1 P715 Orchid Salvage and Transplantation 
 


I. Personnel:  
a. Sundance-EA: Shannon Cauley, Sheeka Tareyama, Michael Crowley, Viri 


Glennon, Christopher Rosario, and Timothy Chargualaf 
b. UOG CIS: Else Demeulenaere, Matthew Putnam, Michael Rucinski, Khanh Ly, and 


Jivan Ramachandran 


II. Salvage & Transplantation:  
On 2-3 July 2018, 67 Tuberolabium guamense and 1 Bulbophyllum longiflorum were 
salvaged from the P-715 project footprint and transplanted to the Forest Enhancement 
Site on Naval Base Guam Telecommunications Station. Orchids will be maintained and 
monitored for 12 months.  


III. Data (Tuberolabium guamense only) 
a. 59 (88%) alive 
b. 8 (12%)  are dead or missing from typhoons 
c. 2 (3%) yellowing 
d. 1 (1%) had black leaf spots 
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2.2.4 P103 Orchid Salvage and Transplantation 
 


I. Personnel:  
a. Sundance-EA: Daniel Savercool, Shannon Cauley, Sheeka Tareyama, Michael 


Crowley, Viri Glennon, Christopher Rosario, Jaquay Soriano and Timothy 
Chargualaf 


b. UOG CIS: Else Demeulenaere, Matthew Putnam, Michael Rucinski, Khanh Ly, 
Jivan Ramachandran, and Lauren Swaddell 


II. Salvage & Transplantation:  
On 16 July 2018 to 31 August 2018, 1,189 Tuberolabium guamense were salvaged 
from the P-103 project footprint and transplanted to the Forest Enhancement Site 
on Naval Base Guam Telecommunications Station. From the three project areas 
(Test Well 1, Test Well 2, and Pump Station), 143 from Test Well 2 site and 1,047 
from Test Well 1; no orchids were salvaged from the Pump Station. Approximately 
123 orchids were not salvaged due to brown/black leaf spots and white growth on 
the leaf surface. Orchids will be maintained and monitored for 12 months.  


III. Data (Tuberolabium guamense only) 
a. 1,135 (95%) alive 
b. 54 (5%)  are dead or missing from typhoons 
c. 18 (2%) yellowing 
d. 17 (1%) had black leaf spots 


2.2.4.1 Maps 
 


The maps with collection points for P-715 are detailed on page 14 of the attached workplan 
(attachment 1). The maps with collection points for P-103 are detailed on page 14-16 of the 
attached workplan (attachment 2).  


The two maps below show the recipient sites locations. The orchids were transplanted within 
this footprint. Detailed maps and data points will be provided at the end of the project. The 
local U.S. Fish & Wildlife office advised to provide a map with a general location where the 
orchids were transplanted and provide all the other details at the end of the project. 
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Map P-715 recipient site 


 


 


Map P-103 recipient site 
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