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Manny is the Bureau’s new Deputy 
Director and has 
over 45 years of 
extensive broad-
based knowledge 
and experience 
in administration, 
management, 
and supervision 
in a variety of 
local and federal government assign-
ments and service, as well as some 
religious and non-profit organization 
background. Manny has a Master’s 
Degree of Science in Educational 
Psychology from Fordham University 
in New York City, a Master’s Degree 
of Divinity and a Bachelor’s Degree 

in Philosophy from St. Joseph’s Semi-
nary in Yonkers, N.Y. He is a skilled 
government executive, a successful 
labor/management contract organ-
izer and negotiator, and an excel-
lent team player with a strong back-
ground and knowledge of grants 
administration and management, 
strategic planning, performance-
based budgeting, and goals devel-
opment and implementation. He is 
an independent and self-directed 
professional, flexible and energetic, 
able to cultivate strong relationships 
with individuals from diverse organi-
zational and cultural backgrounds, 
and collaborate effectively with team 
members to achieve overall organi-
zational objectives. He is trained in 
quality control and quality assurance 
principles, internal review, systems 
improvement, federal labor laws, 
and human resources development. 
He has a personal and professional 
distinction of being employed in the 
U.S. Department of the Interior and 
in the U.S. Department of Energy in 
Washington, D.C., for several years. 
He completed his federal career in 
Guam working for the Navy Ship 

Repair Facility, Officer in Charge of 
Construction (OICC), and the Navy 
Public Works Center. He was the Pres-
ident of the American Federation 
of Government Employees (AFGE), 
Local 1689, for over 20 years. The 
Bureau is happy to have him back and 
to take the Bureau forward. 

Patrick Keeler is an alumna of 
St. John’s School and recently 
graduated from the University 

of Las Vegas Nevada with a bach-
elor’s degree in Environmental Stud-
ies. He returned home to the island 
post-graduation 
to join Guam’s 
Coastal Manage-
ment Program as 
a Planner.  Patrick 
is devoted to 
preserving the 
natural resources 
of Guam in the 
hopes of maintaining and enhancing 
this island’s natural beauty for future 
generations. Currently, he is develop-
ing and promoting green infrastruc-
ture practices throughout Guam in an 
effort to mitigate flooding and reduce 

consumption of natural resources.  In 
his off time, Patrick enjoys going to 
the beach, swimming, kayaking, and 
barbequing with friends. He is glad 
to be back home on Guam and looks 
forward to working with the Bureau 
of Statistics and Plans Team.

GCMP is happy to have Roque 
Rosario on board as a GIS 
Mapping Technician. Roque 

started his environmental career 
during high school when he first 
volunteered for 
the Guam Inter-
national Coastal 
Cleanup in 2003 
and became one 
of the first group 
of students to 
enter the Guard-
ians of the Reef Program coordinated 
by GCMP in 2006. Roque graduated 
in 2007 from George Washington 
High School. After high school Roque 
worked at PCR Environmental Inc. 
as an Environmental Technician for 
five years. He went on to work for 
PAC Edge a contractor tasked by the 
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Message from the Director
Hafa Adai! 

The protection 
of Guam’s natural 
resources from ridge 

to reef is paramount for healthy ecosys-
tems on land and sea. Accordingly, the 
Guam Coastal Management Program 
(GCMP) remains committed to the pres-
ervation, conservation, and protection of 
Guam’s coastal resources for the people of 
Guam. GCMP strives to bring this concept 
to the public in its outreach and education 
programs.

In this issue, we feature various environ-
mental and educational activities ranging 
from summer camps to teacher symposi-

ums to green infrastructure techniques that 
homeowners can employ. Also featured 
in this issue is the Pago Watershed and a 
report on the health of Guam's coral reefs. 
Additionally, we welcome new employees 
as well as a familiar face back in leadership 
with the Bureau of Statistics and Plans.

We all have a responsibility to contribute 
in the protection of our natural resources 
for the enjoyment of generations to come. 
I encourage you to experience and enjoy 
Guam’s natural beauty on land and sea. 
We hope you enjoy this fall edition of Man, 
Land, and Sea. 

 
Si Yu’os Ma’ase,
Wil Castro

âContinued on page 3

Welcoming New Faces
The Bureau of Statistics 
and Plans (Bureau) is 
pleased to welcome new 
faces into the Bureau 
family, as well as welcome 
back Manuel Q. Cruz, 
more commonly known as 
Manny, former BSP Direc-
tor from 2003-2004.  
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Guam Power Authority to change old meters to the 
new SMART meters. Additionally, Roque attended the 
Guam Community College and received an automo-
tive technology certificate. He is an active member 
and volunteer for the GCC Eco-Warriors, Guam Nature 
Alliance, Marine Mania, IRecycle, and Guam Animals 
in Need organizations. Roque loves being outdoors in 
nature and volunteering at cleanups, tree plantings, 
and other environmental outreach activities. During 
his spare time Roques likes to work on cars, ride his 
motorcycle, and spend time with family and friends. 

Sonia Siliang left Guam in 1992 
to pursue her education and 
she graduated from Northern 

Arizona University, with a Bach-
elor’s degree in Criminal Justice.  
She recently returned back home 
to reside and is now one of the 

newest planners at the Bureau. While living abroad 
she had the privilege of serving as a Law Enforcement 
Officer; as well as gained experiences working as a 
911 Fire and Medical EMD, Legislative Clerk, Coast 
Guard Auxiliary, Access Control Team Leader under 
the Military Police, and a Teacher. Sonia is a native of 
the Republic of Palau but has called Guam her home 
since she was 5 years old. She is currently a Planner 
I with the Bureau of Statistics and Plans, and will be 
pursuing her Master’s in Public Administration. Sonia 
has lived in countries such as Germany and Korea; and 
while she loves her experiences from her world trav-
els. She says ‘There is no place like home!’

Whitney Hoot holds a 
Master of Science in 
conservation biology 

from the University of Maryland, 
College Park and a Bachelor of 
Arts in sociology and environmen-
tal science from Barnard College, 
Columbia University. She conducted 
her graduate research in Malaysia, where she studied 
the transplantation of soft corals to restore degraded 
reefs. Whitney joins BSP as the 2016-2018 NOAA 
National Coral Reef Management Fellow for Guam. 
During the fellowship, she will be writing an island-
wide reef resilience strategy, coordinating Guam’s 
Coral Reef Response Team, and developing response 
plans to address acute reef impacts, such as coral 
bleaching and crown of thorns outbreaks. She will 
also assist with public outreach through the Eyes of 
the Reef Marianas program. Whitney formerly lived 
and worked on Pohnpei in the FSM and is very excited 
to be back in the region. An avid scuba diver, Whit-
ney recently completed her Divemaster certification. 
In the future, she hopes to earn a PhD and continue 
studying coral reefs in the Pacific Islands.  p

The goal for Kika Camp is to promote 
and instill environmental stewardship by 
immersing our youth in the outdoors and 
giving lectures, playing games, and firsthand 
experiences on Guam’s diverse eco-systems. 
There were three sessions and each session 
was four days long with 25 different campers, 
reaching a total of 75 young Guam minds. 
Each of the four days was a different lesson 
and site visit. Various subjects were intro-
duced such as Guam’s watersheds, geology, 
erosion, native and invasive species, coral 
reefs, marine debris, and so forth. The camp 
would not have been a great success with-
out the assistance of our partners: Jonita 
Kerr, GCC Professor/Eco-Warrior Club Advi-

sor, Jane Dia, Department of Agriculture 
Division of Aquatic and Wildlife Resources, 
UOG’s Center of Island Sustainability Tasi 
Beach Guides, Americorps members, and 
UOG Marine Lab.  p

By: Brenda Atalig, BSP

Engaging Youth in 
Environmental Education

The Guam Coastal Management 
Program is proud to have cele-
brated its 6th annual Kika Clear-
water Summer Camp! 

ABOVE AND RIGHT: 
Campers visited the 

University of Guam Marine 
Laboratory and were 

excited to see and touch 
marine organisms to get 

a better understanding of 
Guam’s oceans. Organisms 
that were introduced were 

hermit crabs popularly 
known as dukduks, pillow 

starfish Culcita schmide-
liana, and much more! 

ABOVE: Campers toured and experienced the 
untouched environment by the browntree snake 

Boiga irregularis—Cocos Island and were amazed 
to see all the birds such as the Black Noddy 
Anous Minutus and White Tern Gygis Alba.  

Cocos Island is home to a multitude of birds and 
is Guam’s only bird sanctuary. It is also home to 
the largest species of geckos on Guam and is a 
protected turtle nesting ground. Cocos Island 
is a vital conservation area and it a picturesque 
environment of how Guam once was without the 
invasive species of the browntree snake.  

âContinued from page 2
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At left, participants take a group picture for Guam Nature Alliance’s Ridge to 
Reef (R2R) Pago Watershed Adventure! Participants visited badlands up on 
the ridge and secured jute fiber mats to loose soil to hold in the sedimenta-
tion from going down to the bay, went kayaking upstream Pago River, and 
picked up marine debris on the shore. 

The Pago Watershed

It is also identified by the 
National Oceanic Atmospheric 
Administration (NOAA) as the 
Pago River- Frontal Pacific Ocean 
Watershed. The name Pago orig-
inated from the Chamorro word 
pago (pagu) which is a native 
wild hibiscus plant that grows 
abundantly in Chalan Pago. It has 
a drainage area of 10.35 square 
miles and has three main rivers— 
Sigua River, Lonfit River, and Pago 
River. Sigua River and Lonfit River.

The Pago Watershed is located 
in the east of central Guam 
and is made up of parts of the 
Chalan Pago, Mangilao, and 

The Pago Watershed 
is located in the east 
of central Guam and is 
made up of parts of the 
Chalan Pago, Mangilao, 
and Yona villages.

What is a Watershed? 
A watershed is an area of land that captures rainfall and other precipitation 

and funnels it to a lake, stream, or other body of water. Watersheds come in 
all shapes and sizes and can even cross village and state boundaries!  

âContinued on page 5
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Yona villages. It is also identified by 
the National Oceanic Atmospheric 
Administration (NOAA) as the Pago 
River- Frontal Pacific Ocean Water-
shed. The name Pago originated 
from the Chamorro word pago 
(pagu) which is a native wild hibis-
cus plant that grows abundantly in 
Chalan Pago. It has a drainage area 
of 10.35 square miles and has three 
main rivers— Sigua River, Lonfit 
River, and Pago River. Sigua River 
and Lonfit River discharge from 
the west to east to Pago River and 
then into Pago Bay and out into the 
Pacific Ocean. 

The watershed is home to not only 
the Pago plants, but to a fringing reef 
flat and various wildlife.  The reef flat 
was once pristine clear waters with 
countless fish and various recrea-
tional activities such as fishing, snor-
keling, and diving. Unfortunately, 
activities on land such as off-road-
ing, wildland and arson fires, erosion 
and poor construction practices 
have contributed to the declining 
health of Pago Watershed. Accord-
ing NOAA’s Coastal Change Analysis 
Program (C-CAP) the Pago Water-
shed is identified as the Pago River-
Frontal Pacific Ocean Watershed. 

 Between the years of 2005 

through 2011, the land cover analy-
sis indicates that over nine percent 
of this watershed was developed 
and about 4.42 percent is impervi-
ous surfaces. The analysis further 
reveals that areas with impervi-
ous surface rates approaching or 
exceeding 12 to 15 percent will 
likely experience negative impacts 
to water quality. Land cover in this 
watershed also includes forests 
at about 39 percent and wetlands 
about 3.4 percent.

In 2015, Governor Eddie Calvo 
designated the Pago Watershed as 
a priority watershed.  Today, many 
organizations including the Univer-

sity of Guam’s Sea Grant Program 
and the Guam Nature Alliance 
continue to monitor and work on 
the health of Pago Watershed. p

Participants for Guam Nature Alliance’s Ridge to Reef (R2R) Pago 
Watershed Adventure visited badlands up on the ridge and 
secured jute fiber mats to loose soil to hold in the sedimentation 
from going down to the bay, went kayaking upstream Pago River 
(shown above), and picked up marine debris on the shore. 

The highest elevation in the 
watershed is about 1070 feet 
(326 meters) in the west of 

the watershed. The soil types 
mainly include Ylig clay, 

Akina silty clay, Akina-Atate 
silty clays, Sasalaguan clay, 
Pulantat clay, Inarajan clay, 

Chacha clay, Chacha vari-
ant clay, badland, Agfayan 

clay, Shioya loamy sand, rock 
and urban land complex.

FUN
FACT

âContinued from page 4
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In 2013 and 2014, bleaching 
resulted in the loss of about half of 
Guam’s staghorn corals. Although 
coral bleaching was documented 
here as early as 1994, the current 
frequency is unprecedented – and 
with global ocean temperatures 
predicted to continue rising, the 
recurrence and severity of coral 
bleaching is expected to increase in 
the future. Coral polyps – the indi-
vidual animals that create coral colo-
nies and form the building blocks of 
coral reefs – contain single-celled 

algae (marine plants) that supply 
corals with nutrients. They also 
provide corals with their brilliant 
colors. When corals are exposed 
to high water temperatures, calm 
weather with intense sunlight, and 
extreme low tides, they expel these 
tiny plants, losing their color and 
this important source of nutrition. 
These “bleached” corals can recover 
if conditions return to normal, but 
they are highly susceptible to other 
threats. “Bleaching makes corals 
vulnerable to disease and death,” 
says Andrea Hershberger, Coral Reef 
Initiative Coordinator at the Bureau 
of Statistics and Plans. “Guam relies 
on its reefs for so much – they 
provide habitat for fish (particu-
larly fish larvae); they provide shore 

protection during storms; they are 
beautiful and awe-inspiring and 
bring tourists to our island, giving 
us economic security. They are an 
invaluable resource, and we are in 
danger of losing them.” 

Local scientists and managers 
who are part of the Guam Coral 
Reef Response Team have already 
recorded moderate to severe 
bleaching this year on several shal-
low reef areas, including Tumon Bay, 
Asan Beach, Pago Bay, and the Piti 
Marine Preserve, and at depths up to 
60 feet. Recent projections from the 
National Oceanic and Atmospheric 
Administration (NOAA) Coral Reef 
Watch program show that bleach-
ing is likely to continue through mid-
November, based on satellite meas-

urements of ocean temperature. 
The severity of bleaching could be 
somewhat reduced by wave activ-
ity and overcast weather, which can 
bring cool water to shallow reefs 
and decrease light intensity. Despite 
this hopeful news, it is impossible 
to predict the true extent of this 
bleaching event, especially given the 
cumulative impacts of bleaching on 
Guam’s reefs since 2013. 

While a global effort to reduce 
greenhouse gas emissions is needed 
to prevent further ocean warming, 
Guam’s residents can help our reefs 
recover from coral bleaching by 
taking steps to avoid certain activi-
ties that impact corals, such as:
• Reducing off-roading (which 

contributes to potentially harmful 
erosion and runoff);
• Limiting fishing of important 

reef herbivores, like parrotfish and 
surgeonfish, which graze on algae 
that can outcompete coral regrowth;
• Picking up litter that can end up 

in the water and potentially damage 
corals;
• And taking extra care to avoid 

touching or breaking corals while 
swimming, snorkeling, diving, and 
boating, especially during low tides 
when corals may be just below the 
water’s surface.

Additionally, residents can help 
the Guam Coral Reef Response Team 
track the bleaching event by report-
ing personal observations of coral 
bleaching on our reefs. The Eyes of 
the Reef Marianas (EOR) program 
offers classroom-based and in-water 
trainings to teach participants how 
to identify and report coral bleach-
ing and other reef impacts, such as 
coral disease, crown of thorns sea 
star outbreaks, and marine debris. 
A list of upcoming training sessions 
is available at eormarianas.org. p

Addressing coral bleaching on
By: Whitney Hoot, BSP Guam’s reefs

Bleached staghorn and massive coral colonies on the shallow reef flat at Asan Beach in early August. Photo by Allison Miller

Guam’s reefs are now 
experiencing coral 
bleaching for the third 
time in four years. 
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Urban runoff negatively impacts 
Guam’s reefs and shoreline ecosys-
tems by introducing trash, bacte-
ria, sediments, and other pollutants 
into our coastal waters and water-
ways. Impermeable surfaces, such as 
concrete are unable to absorb water 
and exacerbate the urban runoff 
issue by reducing the natural infil-
tration of water into the ground. As 
the buildup of our island continues, 
impermeable surface area, i.e. more 
roadways and houses, can only be 
expected to increase, and along with 
it, Guam’s stormwater issue. 

There are a variety of ways and tech-
niques in which these sources of water 
contamination can be decreased. 
Incorporating green infrastructure 
practices into communities is an inno-
vative and increasingly common way 
in which water quality control and 
mitigation is being approached and 
handled. Green infrastructure, (GI), 
utilizes natural resources in order 
to address both urban and climac-

tic challenges. This method 
is a cost effective, resilient, 
and, as the name would 
suggest, “green” approach 
to reducing wet weather 
impacts on local communi-
ties. Listed below are but a 
few examples of GI practices 
that could aid in managing 
Guam’s stormwater.

• Rain Gardens – are 
a planted depression or 
hole that allow rainwa-
ter runoff from impervi-
ous urban areas, like roofs, 
driveways, walkways, park-
ing lots, and compacted lawn 
areas, the opportunity to be 
absorbed into vegetation. 

• Green Roof – This GI 
practice is just what it sounds 
like. Green roofs are gardens 
that are planted on top of a 
business or home. Doing 
so not only reduces urban 
runoff significantly, but also 
reduces energy consump-
tion by providing insulation, 
improves air quality, and 
even increases aesthetics. 

• Permeable Pavers – pavements 
made with materials that allow 
for the movement of stormwater 

through the surface and into the 
ground. Not only do these pave-
ments reduce runoff, but they are 

able to trap pollutants that 
find their way into the ocean 
via stormwater.

• Rain Catchment System 
– is a term given to any 
device that directly catches 
and stores rainwater for 
future use.  Cisterns and 
rain barrels are two exam-
ples of rain catchment 
devices already utilized here 
on Guam by a few savvy 
people. This GI option can be 
installed by any homeowner 
at extremely low costs, and 
with water rates going up, 
people should consider 
adopting this practice for 
home irrigation and non-
potable water usage. 

It is important to bear in 
mind that the installation 
of one rain barrel or one 
green roof or even a swath 
of permeable paver is only 
capable of effecting a mini-
mal reduction of storm-
water runoff in the grand 
scheme of things. It takes an 
entire community’s buy-in 

and cooperation in order to effect a 
tangible change for the betterment 
of the present and the future.  p

Stormwater and Green Infrastructure By: Patrick Keeler, BSP 

Stormwater runoff 
contributes to the 
degradation of water 
quality within our 
island community. 

Invoking Guam’s iconic trees from 
niyok to nunu, Craig Santos Perez’s 

poem “Family Trees” jumpstarted 
over 50 K-12 educators at the three-
day conference themed “We All 
Need Trees. 

“Each year teachers attend the 
symposium at the University of 
Guam (UOG) to learn how to inte-
grate lessons about the environment 
into their classes, with the larger goal 
of relating students to nature.

“With modern technology nowa-
days—you know, iPads, phones—
we’re worried that children aren’t 
really connected with the natural 
resources,” says symposium co-chair 
and district director, Angelita “Angie” 

Branching Out: Educators Symposium Highlight Trees 

The fourth Guam Soil 
& Water Conserva-
tion Districts’ Educators 
Symposium counted 
several firsts: a partici-
pant wait list of 30, a 
commissioned poem 
premiere, and a chil-
dren’s book release. 

By Marie Auyong, 
Assistant Instructor, UOG Sea Grant

Teachers Sabina Perez and Alicia Diego discuss leaf parts. 
Photo by the Northern Soil & Water Conservation District

Guam Coastal Management applauds partners and busi-
nesses adopting green infrastructure and low impact devel-
opment practices. Pictured is one of  Coast360 Federal Credit 
Union's rain garden at their Maite location. 

âContinued on page 8
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Mendiola. 
“We’re worried about who’s going 

to take care of them [resources]. Even 
in my own family, we have a farm, but 
they [grandchildren] don’t realize all 
the benefits of taking care of God’s 
gift. That’s a worldwide concern. We 
want to make them good stewards of 
the land by knowing and appreciat-
ing what they have.” 

Diverse agenda,  
wide-ranging activities

Teachers learned about the basic 
biology of trees, from seed to matu-
rity, through lead facilitator Sabina 
Flores Perez’s lectures. In addition 
to differentiating between tap and 
fibrous roots on PowerPoint slides, 
attendees printed leaf impressions, 
practiced identifying trees from field 
guides, and toured reforested sites 
at Masso Reservoir and Cross Island 
Road. 

The symposium agenda extended 
beyond tree science and ecology, 
including policy-oriented sessions 
about conservation and land 
management. 

And if the immediate relevance of 
trees to the classroom was not by 

then apparent, participants learned 
about actions immediately imple-
mentable—such as composting and 
discovering which nearby park was 
ready for volunteer service via GIS 
applications. 

Teachers, otherwise accustomed 
to single-handedly prepping and 
managing a class of 18+ students on 
a daily basis, also worked in groups 
to design lesson plans. 

Eloise Sanchez, School Program 
Consultant from the Department of 
Education, says that groups made of 
teachers from various grades and 
subjects allowed them to “seam-
lessly understand, from kindergarten 
through high school, the different 
perspectives on how to protect the 
environment.”

Localized  
learning extends to book

Lesson plans in hand, teach-
ers could also purchase the new 
children’s book written by sympo-
sium co-chair and district direc-
tor, Hope Cristobal, Apu and Isa 
Learn to Conserve. The symposium 
historically attracts a large cohort 
of elementary school educators, for 
whom age-appropriate and island-
centric learning materials are scarce. 

Cristobal was inspired to adapt the 
book from a stateside story about a 
raccoon and skunk. The book, now 
featuring a pig and dove named Apu 
Balåku and Isa Sinisa, targets third 
graders and older. She says that 
with the emphasis on local animals, 
language, and places, “little kids will 
gravitate towards [a message and 
form] that they can relate to.” 

The book showcases Apu Balåku, 
Isa Sinisa, and their classmates’ 
conservation projects, which include 
rain barrel installation, bird feeder 
construction, tree planting, and 
saving energy.

Collaborations
Sixteen technical experts contrib-

uted to the symposium, represent-
ing broad projects and interests. 
District leadership commend the 
Forestry Division within the Depart-
ment of Agriculture in particular for 
“dynamic” collaboration and contri-
butions. Other partners came from 
the Bureau of Statistics and Plans, 
UOG’s School of Education, Guam 
Community College, other divisions 
within the Department of Agricul-
ture, UOG Cooperative Extension & 
Outreach, Bank of Guam, Coast 360, 
and the U.S. Department of Agricul-
ture’s Natural Resources Conserva-
tion Service.

For more information about district 
activities, email the Northern SWCD 
at northernguamswcd@gmail.com, 
Southern SWCD at southernguam-
swcd@gmail.com, or call 735-2014. 
Apu and Isa Learn to Conserve are 
also available for purchase from the 
districts for $10 each. p

Guam Coastal Management 
continues to support environmen-

tal education by connecting with 
Teachers to bring supplements 

such as environmental color-
ing books, brochures, and activ-

ity books into the classroom. 

Shown (L-R): Roque Rosario, 
GCMP Mapping Tech; Teresa 

Taitague, MU Lujan Elementary 
School Teacher; Mason Tait-

ague, 5th grade representative; 
Brenda Atalig, GCMP Planner. 

Education 
Connection 

âContinued from page 7

 A teacher prepares to make leaf 
impressions and identify species. 

Photo by the Northern Soil & 
Water Conservation District


