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This cover-especially in its original color format---conveys several of the
important lessons of this plan:
The yellowlbrown shaded areas on St. Croix were flooded in the
aftermath of Hurricane Marilyn (9/95) far beyond the boundaries of the
Special Flood Hazard Area (dark blue).
Photos of flooding in St. Thomas, January and March, 1994.
Not expected "flood season."
High density development in both floodplain and upland areas requires
coordinated plans and permit processes.
(Photos courtesy of Georae Blackha/l, aerial remote sensina orovided bv US Armv Coms of Enaineers)
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Preface
The U.S. Virgin Islands is a place of great beauty, with varied terrain on the three main
islands of St. Thomas, St. John and st. Croix, as well as the offshore cays. Steep volcanic
slopes covered in dark green forests, sandy beaches, Caribbean blue waters, coral reefs,
mangrove swamps, coastal plains and numerous sites of cultural and historical
significance support the islands' main industry of tourism and contribute to the quality of
life for Island residents. Unfortunately, the Virgin Islands also faces serious issues of
resource depletion, impaired water quality and a high degree of vulnerability to flooding.
Many of these problems are due to poor land use decisions-both on the part ofthe
government and the private sector-decisions that have resulted in much development
taking place without regard to the suitability of the site in terms of natural resource
protection or the risk of flooding. Many other problems are due to direct action by the
Government ofthe Virgin Islands, even some well-intentioned activities that were
targeted at alleviating flood problems, but which through poor design, improper
execution or a misunderstanding of the hydrology of the larger watershed actually has
resulted in increased flood risk.
This Flood Hazard Mitigation Plan is designed to mitigate these multiple issues. While
the primary focus of the actions recommended in this plan is to reduce damages from
flooding, the Virgin Islands recognizes the inter-relatedness of the problems it faces.
There is a tight relationship between floods and impacts on the diminished but critically
important natural and cultural resources upon which the economy relies.
Many of these problems can be tackled with a managerial and administrative system that
is based on the watersheds of the islands. One of the strategic elements of this Flood Plan
will be integration with the Coastal Zone Management Program and the Unified
Watershed Assessment and Restoration Priority Planning Process. This is only logical,
since watersheds are the major source of floodwaters which threaten people and property
in the USVI. While initially generated as a response to water quality issues, the
Watershed Assessment and Restoration Priority Program provides a framework for
addressing other pressing concerns in the Virgin Islands, including notably the hazards
presented by flooding.
Within the framework provided by this tactic, the only economical way for the Territory
to reverse the trend toward increased vulnerability to flooding is to implement and
enforce existing regulations such that development activities are purposefully located and
designed to minimize flood damages and non point source pollution. To accomplish this,
regulatory reviewers must be thoroughly familiar with the flood plain and land use
regulations that are on the books and they must carefully screen applications to ensure
that proposed development will be in full compliance. Such an admonition, of course,
comes with the additional caveat that regulators must be provided with adequate support
in order to fully perform their duties. This entails sufficient staffing, training and
logistical support. Furthermore, it is often a matter of political will to see that existing
island resources
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regulations, that may be strict on paper, are actually enforced within the spirit as well as
the letter of the law. This applies to activities proposed by private developers and
landowners, but just as importantly to activities undertaken by instrumentalities of the
Government of the US Virgin Islands. The Virgin Islands has the opportunity to become
a "good leader," teaching sound mitigation principles through its own practices.
To see that these principles are carried forward and acted upon, this Flood Mitigation
Plan has established strong goal statements. These statements, and their accompanying
objectives, are based on three major themes: (1) life saving and property protection,
(2) land use management and (3) re~focusing government regulatory and permitting
activities. This latter theme reflects the fact that the Virgin Islands is a small territory
with limited resources at its disposal and multiple demands for what fiscal, administrative
and technical services are available. However, the Virgin Islands is also uniquely
positioned to make the most of the resources that do exist. Unlike states, which must deal
with multiple local jurisdictions, the Government of the US Virgin Islands plays the role
of both state and local government. This should facilitate the coordination of a
multifaceted approach to flood mitigation based on watershed units.
This plan is, however, only a plan or guide for reducing the impact of flooding in the
Territory. Even with 100% implementation, residents of the Virgin Islands will still be
subject to occasional severe flooding and risks to life and property because of where the
Virgin Islands are situated and the realities of the costs of "total protection." This Flood
Hazard Mitigation Plan will reduce costs and risks, but it provides no guarantees, and is
not a substitute for prudence and common sense.
Finally, in spite of the short time available for the development of this plan, there has
been intense public interest and concern about flood hazard issues. Readers of the plan
are urged to pay special attention to the public comments summarized in Appendix C.
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Introduction: A Caution for Flood Hazard Planners
The following extract from comments by Klaus H. Jacob, Director of the LamontDoherty Earth Observatory at Columbia University, in the July 2000 issue of Natural
Hazard Observer provides a glimpse of the complexities of designing long-range flood
mitigation strategies in the face of great uncertainties about the effects of long term
climate change and climate variability. The specific lesson of these projections for the
Virgin Islands, which face many of the identical issues as are developed in Dr. Jacob's
comment, is that conservative planning assumptions are necessary.

Futuristic Hazard and Risk Assessment: How Do We Learn to Look Ahead?
Not all hazard-generating processes are independent of time or human influence. Even ifhazards
did not vary with time, the associated risks would inevitably increase since populations and
hazard-exposed assets increase with time. Yet, do we allow for these sometimes human-induced
factors in our risk mitigation policies and actions?
Not as much as we should Quantitative probabilistic hazard assessment is generally based on
the record ofpast hazardous events and used to account for present and near-future hazards. ...
To be maximally effective, the latest scientific knowledge must be applied when estimatingjitture
hazards and risks. Take, for instance, National Flood Insurance Program (NFIP) maps. For most
localities, flood zones were mapped many decades ago. Since then, in many of the most rapidly
developing regions of the u.s., land-use patterns have drastically changed, altering the ability of
the land to absorb high amounts o/precipitation and to extend the duration ofrun-off in rivers
andfloodplains. Flooding beyond designated flood zones appears to be increasing, although
systematic surveys to confirm this notion are generally lacking. Hence, flood-zone mapping does
not depict the present state of the hazard, nor have we evaluated other increasing risk exposures
threatening many parts of the U.S.
The Risk to the MEC
[This risk assessment for the US East Coast is included here because many of these risk issues
(highlighted below) are identical to conditions in the US Virgin Islands]
The Metropolitan East Coast (MEC) region provides an example ofan area in which future risks
in relation to storm surge floods need to be evaluated. ... The region has a population ofalmost
20 million, built assets of$2 trillion--almost half of which are infrastructure (roads, bridges,
airports, harbors, railroads, utilities and communication facilities). The remaining assets include
residential, commercial and public buildings and their contents.

Many of the region's built assets are close to the waterfront and exposed to coastal storm surges.
Many transportation systems have lowest points of elevation of only six to 20 feet above NGVD
[sea level] exposing them to flooding and jeopardizing their operations.
The region is exposed to an increasing frequency of coastal storm surge floods, a good portion of
which can be attributed to global warming and subsequent sea level rise.
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Indeed, difftrent climate models adopted by the u.s. Global Climate Change Program predict
sea level increases ofone to three fiet by the year 2100. These estimates take into account local
land subsidence, melting ofalpine glaciers and icecaps and the thermal expansion ofwarming
oceans.
What the Models Show
Analyses ofpast storm surges caused by hurricanes and "nor 'easter" winter storms (about a
dozen in the last 100 to 200 years) indicate that flooding . .. in excess of 10 fiet above NGVD
occurs about once every 50 years. Lesser storm surge floods occur more frequently, higher
surges less frequently. Some . ... harbor facilities and some highways near the waterfront have
been flooded more than once since they were built over the last 50 to 100 years.
How will the modest one to three fiet ofsea level rise change the frequency ofstorm surge
heights? The surprising answer is that storm surges less than 20 fiet in height may occur between
two and 10 times more often, with an average of three times more often, by the year 2100. ...
The table below summarizes initialjindings of the costs ofsuch flooding.
Even without accounting for an increase in assets and their valuations, losses from these coastal
storms and floods will increase as the hazard increases. Expected annualized losses from coastal
storms, on the order ofa billion dollars per year, could be absorbed by the MEC economy.
However, actual losses do not occur neatly in regular annual doses. Rather, they occur because of
infrequent and irregular extreme events that can cause hundreds ofbillions ofdollars in damage
at one time. Insurers, policy holders and those without insurance would be stretched to the brink.
Indeed, if these and smaller events become two to 10 times more frequent, mitigating actions will
have to be taken and taken fast Without them, the region will experience increasing losses and be
forced to bear the rising costs ofrecovery and remediation.
Estimates for Surge Heights and Losses in the Mid-Atlantic and Their
Recurrence Periods for the Years 2000 and 2100
SaffirHeight
Estimated
Average Recurrence
Annualized Losses
above
Total Loss
Period
Simpson
($ million per yearCate~ory
NGVD
in 2000 dollars)
Year 2000 Year 2100
Year 2000
Year 2100
feet
8
$1 billion
Storm
20 years
6years
170
50
1
5 billion
15 years
10 teet
50vears
100
330
11 feet
2
10 billion 100 years
30 years
100
300
50
3
billion
500
years
150
years
13teet
100
300
14{eet
1,000 yrs
300 years
3-4
100 billion
100
300
16feet >250 billion
2,500yrs
4
100
300
800xears
All
Approx.
Catellories
$500
$1,500
All losses are measured in Year 2000 dollars.
The sea level rise that New York City and the MEC are about to face will affect all coastal megacities and
shore-bound popUlations around the u.s. and throughout the world New York City and its surrounding
region could muster the financial and intellectual resources, perhaps even the political wit and will, to set
an example for dealing with this fundamental issue. Climate-change-induced sea level rise is forcing us
into a race against time that we must face, finance and win.
Klaus H. Jacob, Lamont-Doherty Earth Observatory, Columbia University
island resources
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Chronicle of Past Flooding Events in the U.S. Virgin
Islands

One of the premier analyses of flooding in the Virgin Islands is the 1974 publication of
Hurricanes in Paradise (Bowden, 1974), which looked at flood effects based on different
categories of hurricane and rainfall regime. The sections quoted below are a complement
to the Risk Assessment in Section III.

A.

Tidal Surge for St. Thomas
(from Hurricanes in Paradise)

The St. Thomas Tidende, the St. Croix Avis and The Virgin Islands Daily News have
reported higher than normal tides associated with hurricanes twelve times since 1867.
The reports list damage, but not high-water marks and consequently estimates of tidal
surge are qualitative.
The newspaper reports of tidal surge fall into three groups based on the character and
locale of destruction. The first group is based on newspaper reports of heavy damage
extending inland from the waterfront. They are epitomized in reports of the storm of
1867, an example of which follows:
The buildings at Honduras wharfbroken up... Thejetties at the coaling
wharf of the Royal Mail Steam Packet Company, totally destroyed...
Hazzells new wharf., the jetties destroyed The premises on the other
side.. , jetties broken up... the houses a little higher up the hill... all broken
up. The dwellings and the coal shed at the wharf ofthe Compagnie
Generale Transatlantique destroyed The barracks in the rear ofFort
Christian, capable ofaccommodating a thousand men destroyed 27

In sum, waterfront facilities were damaged heavily and there are obvious indications of
heavy damage from the surge further inland. Six storms of this type affected St. Thomas
1867-1967 and these are classified as having produced tidal surges of Type 1 (Table 7).
The second group of reports describes heavy damage only in the waterfront area. The
storm of 1893 provides a good example:
THE SEA from morn till eve was much agitated and in its rage lashed the
shore with such tremendous force that not even the most substantial
wharves could resist the impact, many of the wood as well as stone

st. Thomas Tidende, November 13. 1867 [note that footnote numbering here uses the numbers
of the quoted materials]

27
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receiving very extensive injuries, some being totally destroyed... our
GREAT FLOATING DOCK stood majestically by her cablei8•

This, and other reports, indicate extensive damage only on the waterfront. Tidal surges of
this type were described in association with two hurricanes that affected St. Thomas
1867-1967. These were classified as type-two tidal surges (Table 7).
The third group of newspaper reports describe slight damage to the waterfront or to ships
in the harbor or to both. The papers report heavy seas or limited waterfront damage. An
example is the storm that passed St. Thomas in April of 1956 in which "Shops and
establishments along the shore were flooded. 29 There is no mention of widespread
destruction associated with tidal surges of this type (Table 7).
This three-fold classification of tidal surges derived from newspaper accounts was
compared with quantitative estimates of surge heights.
These estimates were obtained by using a profile for a standard hurricane developed by
JelesnianskeoThere are four curves in this profile. Two give surge heights for hurricanes
with radii of maximum winds of thirty nautical miles. The larger curve is for a storm with
a crossing angle of 90 degrees, the smaller is for a storm with a crossing angle of 140
degrees. The two smaller curves are for hurricanes with radii of maximum winds of
fifteen nautical miles. As with the first set, the larger of these curves is for a hurricane
with a crossing angle of 90 degrees and the smaller has a crossing angle of 140 degrees.
Three problems arise when using this profile to predict surge in the Virgin Islands. The
first is that the data for these profiles were obtained from hurricanes that made landfall on
the U. S. Gulf and Atlantic coasts. These are open coasts with long continental shelves
and as such would tend to generate a higher surge. The other problems are that seven of
the fourteen hurricanes for which surge was predicted in the Virgin Islands had winds of
one hundred and twenty miles per hour or over, and the crossing angle of all storms was
less than 90 degrees. These last two factors would tend to increase the surge. However,
even if they were taken together they would not counter-balance the first factor.
Therefore, the surge for the Virgin Islands will be lower than that suggested by

28

St Thomas Tidende. August 19, 1893.

29

The CSt. Thomas) Daily News. August 14, 1956

30 The standard hurricane has winds of one hundred miles per hour and a forward speed of
fifteen miles per hour. See Arnold L. Sugg, A Mean Storm Surge Profile. E. S. S.A. Technical
Memorandum WBTM-SR-49, Weather Bureau, Southern Region, Fort Worth, Texas, December.
1969.

[quoting from Hurricanes in Paradise]
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Jelesnianski's profile31 . To take account of these problems twenty-five percent is
subtracted from the tidal-surge heights yielded by Jelesnianski's profile and a minimummaximum range of tidal surge is given (Table 7).
The profile predicted high surge for fifteen hurricanes, and the newspapers reported surge
damage for twelve of these. For the three cases unreported in the newspapers the profile
predicted very low surge levels (two feet or less). And such a small level is unlikely to
produce newsworthy damage.

TABLE 7: Tidal Surge Chronology

Date
Oct 1867
Aug 1871
Sept 1876
Aug 1893
Aug 1899
July 1901
Aug 1910
Aug 1916
Oct 1916
Sept 1928
Sept 1931
Sept 1932
Aug 1950
Aug 1956
Sept 1960

Type of
Tidal surge in
newspaperfeet*
reported surges
Miri.
Estimates in { 2
Max.
1
7
12
1
6
8
3
3
5
2
4
5
I
6
8
3
0
2
(3)
0
2
2
4
6
1
6
10
1
6
8
(3)
0
2
1
5
8
(3)
0
2
3
1
3
3
0
2

Type of tropical
cyclone
classification
lA
2A
3Bs
2Bs
2Bs
3Cs
3Bs
2Bs
IA
2Bs
3Bs
2B
3Cs
2Cs
2Bn

Winds
over
120
mQh
x
x
x

x
x
x
x

*Plus or minus six inches due to height of tide.
In Table 8. the typology of damage as reported in newspapers is related to surge-ranges
predicted by the profile and to various groups of tropical cyclones. It is readily seen that
2Bs storms with five feet of surge or more produce Type 2 reported damage at the least.
Storms of Type 2A and stronger produce at least five feet of surge, and Type 1 damage.

31 Empirical Relationships of the Central Pressures in Hurricanes to the Maximum Surge and
Storm Tide", Monthly Weather Review, 85, pp. 168-172. Discussion with Robert Calvesbert,
E.S.S.A. Commonwealth Climatologist, Sanjuan, Puerto Rico, on 1-23-1972.

[quoting from Hurricanes in Paradise]
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Storms of 3Bs Type and weaker generate under five feet of surge, and a reported damage
of Type 332.
TABLE 8: Interrelationship of Chronological Classification and Tidal Surge

Groups of storms
based on
classification in
the chronology
(Table 1)
IA
2A
2B
2Bs
3Bs
2Cs
3Cs
2BA

B.

Minimum
Surge in Feet

.Maximum Surge in Type of surge
Feet
reported by
newspaper
(1.2.3)

6
6

5

4
3
1
0
0

12
8
8.
8
5
3
2
2

1
1
1
1&2
3
3
3
3

Inland Flooding and Hurricanes
(from Hurricanes in Paradise)

Inland flooding resulting from the heavy rains of a tropical cyclone is often a major cause
of damage. Unlike wind and storm surge, however, there is no definitive measure of the
extent of inland flooding. In addition, the scarcity of records and of specific references to
hurricane- induced flooding render accurate reconstruction of past floods impossible.
One major source of hurricane accounts, old newspapers, were notably deficient in their
mentioning of inland flooding. Descriptive accounts can be misleading and provide no
empirical basis for a close examination of tropical flooding. Where no detailed
descriptions or damage estimates exist, the closest approximation of an indicator of flood
severity is rainfall records.
Actual rainfall totals on St. Thomas were available for only 21 of our 48 tropical
cyclones. Almost all of these rainfall totals came from Charlotte Amalie. Amounts were
interpolated for 13 additional tropical cyclones from monthly precipitation records for

This surge section is primarily concerned with Charlotte Amaliebecause it is one of the most
affected areas on 5t. Thomas. This is because it is on the south side of the island, and hurricanes
passing to the south, going from east to west will generate the most surge there. Hurricanes
passing to the north generate very little surge on 5t. Thomas.

32

[quoting from Hurricanes in Paradise]
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Charlotte Amalie given in 8tone33 • These 34 storms formed the basis of our tropical
cyclone rainfall analysis. However, rainfall alone does not indicate the extent of flooding
that takes place.
Erik Lawaetz provides extensive documentation of wide monthly, annual and decadeslong patterns of variation in rainfall, as reflected in colonial records on 8t. Croix.
Lawaetz also attributes the boom and bust cycles of sugar cane cultivation in 8t. Croix
largely to rainfall fluctuations. In examining long term cycles. Lawaetz is able to show
areas of 8t. Croix which have been severely damaged by flowing water in streams that
are now dry-he offers several theories related to land use to explain the increase in
flooding and the loss of ground water resources which he has observed in the fifty years
from 1940 to 1990 (Lawaetz, 1991).

[quoting from Hurrtcanes In Paradise}
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Virgin Islands Flood Hazard Mitigation Plan
Table 10: Storm Records: 1955-1970
Precipitation in inches
R_02 (CA)

Discharge 3

Damage 4
Estimate

Col.-7

Col.-8

Col.-9

Col. -10

1.50

4.50

Minor

2.41

4.04

Mod.
Minor

Ralnstonn
Date

Station

24 hour

48 hour

4 day

7 day

SMS 1 (CA)

Col.-1

Col.-2

Col.-3

Col.-4

Col.-5

Col.-6

816

CA

7.04

7.94

TF
CA

4.16
3.96

4.17
4.50

TF

2.41

4.04

Donoe

3.88

4.48

8112166

CA

3.80

1110-13158

TF
CA
TF

2.34
4.00
1.67

EFM

3.35

3.86

5/4-5/58

CA

3.28

3.68

TF

3.49

4.02

EFM

3.87

4.30

CA

1.57

2.69

TF

4.62

5.35

EFM

1.88

2.66

CA

8.60

13.25

16.51

TF

10.62

10.73

14.81

7155

6114-17/56

10115168

517-9/60

914-6160
11/29-1214/6

1.80

1.30

4.05
2.41

0.50

Mod.

0.60

Minor

1.00

Mod-Min

minimal

Min (blackout)

.50

Donoe

10.05

10.23

10.23

EFM

5.61

7.06

9.29

1.70

13.20

0.50

CA

4.25

4.57

TF

5.48

5.58

CA

6.55

6.86

8.53

10.09

0.70

Heavy

Min-Mod
Mod.

5.8

0

10/2-3161
1018-10/61

10130-31161

11113-1416

IF

4.96

5.62

7.58

9.93

EFM

5.29

6.55

8.60

10.71

CA

4.04

4.45

TF

4.45

5.19

CA

2.11

3.38

TF

4.78

5.19

CA

6.35

6.99

TF

.5.84

7.69

CA

1.50

2.02

TF

2.97

3.19

EFM

1.56

2.33

CA

1.84

3.42

TF

1.27

2.11

0.50

Minor

minimal

2.60

1.0

1.50

3.50

Mod.

4.00

2.42

Mod.

0.60

0.20

2.80

1

11127-29161

8/28-29163

5/4-10165

EFM

1.73

2.59

CA

3.35

4.60

TF

2.63

3.95

EFM

2.90

5.07

CA

2.15

TF

EFM
1114-5165

CA

3.J.0

3.15

island resources
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Minor

(28)4880
3830
4.39

5.56.

0.50

1.06

4

Termed

~
(9)266

MISSING
.75.

80

1.10
4.90

2.18

3.10
2.20

2.10

by breaking
long

30

drought

1127

Mod.-Heavy
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Precipitation in inches
1

3

Dama~
Estima 4

Rainstorm
Date

Station

24 hour

48 hour

4 day

7 day

SMS (CA)

R_02 (CA)

Discharge

Col.-1

Col.-2

Col.-3

Col.-4

Col.-5

Col.-6

Col.-7

Col.-8

Col.-9

Col. -10

11/25-27/65

12110-13/65

1/13-14/66

TF

1.71

2.67

(5) 4155

Clogged drains

EPM

1.83

3.16

843

CA hit hard

CA

1.65

1.80

5/18-25/69

9118-19/69

11/22-23/6

1.60

10

TF

.83

.91.

(26) 902

EFM

1.91

2.03

301

CA

2.40

3.75

5.09

TF

1.34

2.40

2.75

EFM

1.61

3.19

4.83

CA

1.34

1.51

4.40

4.50

(11) 8303

3461
3.80

.31

1.68.

(14)1102

MinorFrenchtown

413

flooded brief but

105

heavy rain

538

Brief, but heavy

EFM

1.52

CA

6.30

TF

.13

EFM

4.15

CA

5.76

5.99

7.93

11.00

TF

3.92

4.79

6.67

8.59

(23)
108,467

EFM

5,70

6.97

9.36

10.88

8,836

CA

.73

1,06

TF

.55

.97

0.40

1.7+
(1) 11,691

EFM

.99

1.52

CA

3.43

4.78

Min.-Mod.

5071

MISSING

TF

3/1169

4.80

0.40

6.40

0.80

0.90

0.68

rain caused
moderate764

heavy damage

1,581

Mod.-.Heavy

149

Minor

(18) 860

Tutu, Fort
Mylner

241

Min-Mod.

9

5/8-13170

10/5-11170

(22) 41.807

TF

1.59

2.18

EFM

3.95

5.00

CA

4.20

4.90

6.20

6.65

TF

3,22

5,18

6.14

6.52
6.48

3,900

EFM

1.98

3.61

4.87

CA

6.70

7.54

10.53

14.05

TF

3.67

4.61

6.12

8.25

EFM

4.76

6.98

10.82

14.74

CA

Charlotte Amalie

TF

Truman Field

EFM
I
2
3
4
5

0.90

2.55

Heavy CA
mainly

1.10

10.15

$6,220,000
V. Heavy

Estate Fort Mylner
SMS (Col. 7) Soil Moisture Storage at CA. (in inches)
R-O (Col. 8) Run Off St CA. (in inches)
The three highest-day levels of discharge in the storm at Turpentine Run (in 1,000 gallons per
day).
For definition of damage levels see Table 12
Figure underlined (Col. 9) is highest day level.
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The historic record from st. Croix conveys a similar picture of both short and long term
variability, with high rainfalls encountered at any time of the year. The table below is copied
from Erik Lawaetz's history of 500 years of st. Croix.
Table: Rainfall in St. Croix during the 69 years, 1852-1920
(from Lawaetz, p 433)
Year

Jan.

1852
1853
1854
1855
1856
1857
1858
1859
1860
1861
Average
1862
1863
1864
1865
1866
1867
1868
1869
1870
1871
Average
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
Average
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891
Average
1892
1893
1894
1895
1896
1897
1898
1899

0.37
2.95
.81
1.95
3.23
.97
1.32

1.10
2.46
3.10
1.90
1.08
1.00
2.86
1.02
2.47
2.25

1.02
3.08
2.97
3.50
2.11

126
2.31
2.60
3.78
3.68
2.66
4.28
9.20
5.48
1.31
2.85
2.77
3.26
2.20
1.93
3.93
2.43
2.08
2.67
525
128
2.78
2.10
2.08
1.97
1.47
2.25
2.00
2.68
1.68

Feb.
1.22
1.30
1.87
1.80

.80
3.10
1.28
2.15

1.16
1.18

1.60
.98
1.56
1.56
.80
2.52
4.86
1.37
1.43
.72

.62
1.65
1.80
1.31
4.03
1.06
1.52
2.31
8.08
3.01
2.45
1.80
2.33
1.92
2.60
2.42
.91
3.81
2.28
1.45
1.83
1.81
1.85
2.10
.97
3.55
1.62
1.43
1.80
.91
.47
.93

island resources
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Mar.
1.67
126
1.07
.92
.73
4.10
3.62
.27
1.48
1.58
1.67
1.41
.97
2.31
1.53
2.22
.86
6.80
2.80
2.65
2.03
2.36
1.30
4.01
1.00
1.63
.47
.91
221
2.15
120
.85
1.57

.97
1.72
1.87

.78
1.46
.56
1.36
.83
1.60
.28
1.15
.33
1.63
.97
1.06
1.92
2.75
.74

.66

Apr
0.34
2.53
3.68
1.80
4.76
3.57
4.36
.96
3.57
5.38
3.12
2.77
1.53
.67
3.22
3.65

1.16
2.53
9.65
1.85
2.56
2.96
3.66
1.51
1.60
.67
2.88
2.58
4.28
2.83
2.88
1.41
2.43
1.17
4.20
.25
4.72
8.65
.55
2.53
6.95
1.82
1.91
3.28
1.88
3.00
2.50
.44
1.06
5.85
.87
.98

May

JWl

6.38
13.86
4.55
6.75
1.50
5.18
2.28
8.22
1.73
4.86
5.53
3.51
1.28
4.62
5.86
2.08
7.03
2.78
1.53
2.48
227
3.35
1.28
1.56

1.80
5.17
125
422
1.65
7.15
3.07
2.95
1.76
8.65
3.76
3.93
1.82
1.40
8.91
6.35
4.61
.63
1.87
8.10
1.00
3.86
1.20

1.56

4.65
3.22
3.81
5.46

1.41
3.21
1.12
3.28
13.75
8.01
6.67
4.18
1.40
3.50
4.32
1.75
1.50
6.11
3.88
6.62
.96
2.18
3.22
8.00
5.17
5.22
9.53
6.57
14.75
7.55
1.52

1.J3

1.53
9.80
2.33
10.67
3.48
1.20
2.73
2.38
.77
2.90
6.8z
5.22
10.81
1.11
5.78
3.97
1.93
10.50
3.12
1.60
4.32
2.07
1.98
4.72

July
2.37
3.18
3.67
2.78
3.16
7.83

1.57
2.63
3.78
5.00
3.51
1.81

1.06
1.83
4.47
5.35
3.22
2.72
3.45
4.81
2.25
3.10
2.53
.53
2.51
3.13
2.88
7.38
5.23
3.26
22.51
3.80
3.37
3.42
2.93
4.45
3.30
2.78
4.73
7.48
5.28
2.36
3.92
4.06
2.00

6.10
3.47
2.53
9.1£
4.62
7.78
2.70

Aug
3.62
5.41
3.56
9.43
3.36
1.90
1.82
4.67
6.78
7.61
4.92
5.65
2.81
4.35
6.92
3.97
2.71
1.60
5.13
4.98
3.71
4.18
2.53
2.03
3.72
4.10
2.02
6.13
6.55
5.91
1.57
8.00
4.25
5.38
4.92
3.21
320
5.42
6.00
7.57
3.77
2.57
6.25
4.86
3.18
9.81
2.42
4.32
4.47
1.91
7.41
6.41

Sept
15.47
6.08
5.85
4.37
4.20
4.75
7.61
8.91
9.53
5.77
7.26
6.53
6.07
3.53
4.66
2.41
4.91
6.20
11.76
2.66
3.85
526
6.43
6.91
6.68
2.28
5.77
5.18
4.28
4.76
3.80
6.72
5.28
7.47
5.81
5.01
2.46
4.07
4.20
5.97

6.53
2.72
3.00
4.92
5.52
5.22
4.50
10.28
7.92
4.08
7.45
2.22

Oct

Nov

7.47
6.47
18.62
5.96
4.97
3.95
11.02
4.67
7.62
9.87
8.06
6.37
7.62
11.97
3.10
7.97
5.51
5.72
6.90
13.00
7.32
7.55
4.93
3.57
4.38
3.15
2.38
4.30
8.78
10.57
4.97
3.83
5.11
8.38
5.02
10.97
14.11
7.32
3.01
3.75
3.96
3.83
14.46
7.50
2.78
5.87
4.91
6.87

2.40
3.85
4.85
8.41
7.18
5.23
3.00
5.53

3.11
5.85
6.66
428

1.10
1.80
4.43
1.81
4.47
2.35
4.72
5.32
6.75
4.51
3.91
3.26
3.77
4.07
3.15
2.35
12.98
3.90
5.03
7.18
9.51
8.06

3.76
10.45
6.61
6.50
5.15
4.01
6.07
9.18
9.87
8.85
2.58
2.37
4.66
5.92
4.47
1.20
5.71
5.90
9.47
5.91
3.63
6.60

Dec.
4.21
2.13
3.51
2.10
1.85
4.03
2.97
1.36
1.76
2.90
2.68
5.36
3.78
2.16
4.25
2.02
2.70
1.83
5.16
3.66
3.08
3.52
1.76
2.46
2.12
2.30
2.00
3.58
1.71
2.56
2.45
2.40
2.33
3.58
6.27
3.31
5.57
3.08
1.28
4.50
2.72
3.65
2.76
3.67
1.97
1.83
7.48
10.31
3.46
4.10
3.20
1.37

Total
47.55
54.25
53.53
50.52
37.48
50.90
44.98
44.06
42.53
58.73
45.98
41.26
34.01
39.61
49.50
46.37
46.60
37.76
47.71
51.22
34.62
43.00
31.87
29.60
48.16
30.67
35.71
48.87
56.80
67.58
41.45
57.93
44.86
44.21
48.22
44.43
45.61
54.12
42.88
54.68
54.61
30.33
50.37
47.50
35.18
56.00
44.03
55.78
56.02
54.83
50.37
34.12
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Year
1900
1901
Average
1902
1903
1904
1905
1906
1907
1908
1909
1910
1911
Average
1912
1913
1914
1915
1916
1917
1918
1919
1920

Jan.
222
3.15
2.16
4.53
122
1.44
4.61
1.84

1.18
2.07
2.07
3.12
3.15
2.50
1.03

3.38
2.26
1.41
1.70
1.82
1.06
2.74

2.73

Feb.
.97
1.82
1.45
.16
.99
3.65
1.50

1.72
1.49
2.85
2.62

1.15
6.97
2.31
1.72
1.86
1.88
.86
3.13
1.80
2.01
1.76
321

Mar.
1.50
1.71
1.32
2.57
1.20
3.73
.91
3.62
1.33
2.44
.51
3.34
.57
2.12
1.68
2.91
1.43
2.50
1.69
1.25
1.24
1.64
1.86

island resources
FOUNDATION

Apr
4.28
.61
2.15
5.73
3.50
3.59

1.12
1.45
.79
3.21
2.23
.31
3.35
2.52

2.32
2.97
1.76
12.75
1.05
.86
1.09
1.94
.50

May
2.85
2.16
6.33
12.60
1.70
2.17
3.51
1.47
1.09
5.96
1.92
3.93
5.57
426
1.35
8.72
8.43
10.05
5.45
4.06
8.46
2.31
.41

JWI
8.18
7.05
4.60
8.87
2.94
.40
1.42
5.83
4.36
3.08
5.56
.90
.70
3.40
2.49
.61
4.38
11.90
4.01
4.60
1.08
3.16
1.13

28 July, 2000
July
4.12
11.80
5.42
1.77
5.23
1.53
124
5.44
2.00
3.05
1.80
.96
1.65
2.47
2.35
228
1.03
2.46
2.99
2.69
3.57
8.82
2.91

Aug
3.81
1.97
4.58
1.90
9.15
3.20
11.11
2.17
2.68
1.65
16.40
4.50

1.12
5.40

2.00
1.80
2.78
5.51
5.54
2.70
1.15
2.10
1.71

Sept
4.53
16.38
6.87
4.01
4.03
4.56
8.22
16.61
2.74
6.03
3.90
15.12
4.04
6.67
1.32
3.51
1.41
4.03

3.36
2.89
3.48
7.17

Oct.
5.30
8.88
5.47
2.47
5.33
9.80
10.46
3.08
725
5.02
4.37
2.50
6.27 5.68
826
5.29
2.45
4.58
18.48
3.15
8.21
2.05

Nov
4.01
7.70
5.46
8.03
4.65
1.96
7.00
3.11
5.15
4.85
9.08
3.20
2.60
4.96
8.31
2.50
5.88
15.56
10.62
4.45
10.33
4.32

Dec.
3.45
3.66
4.08
6.11
5.26
1.40
1.99
9.74
8.21
3.54
.87
3.97
9.41
5.05
3.19
1.87
3.35
3.88
3.55
5.36
1.86
4.51

Total
45.45
66.92.
49.87
61.3245.12
39.32
53.10
56.11
38.26
45.05
51.65
43.05
45.57
47.62
37.22
48.97
37.47
75.62
61.32
35.88
43.69
42.40
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II.

28 July, 2000

Flood Hazard Identification and Description

Floods in the Virgin Islands derive from three potential sources: 1) rain (which creates
what we will call "inland flooding" in this plan, even though much inland flooding occurs
on the coast); 2) sea surge from hurricanes or wind driven waves; and 3) tsunamis.
Destructive tsunamis occurred in the U.S. Virgin Islands in 1867 and in 1918; the latter
resulted in 116 deaths and economic losses estimated at $4 million (in 1918 dollars)
[USGS, 1984]. Potential human and economic losses for a similar event occurring today
would be several orders of magnitude higher. Scientists report high seismic potential for a
major fault rupture in the Puerto Rico Trench north of Puerto Rico and the Virgin Islands
(USGS, 1984), which is the kind of event which could trigger another destructive
tsunami.
Figure: Monthly Departure from Normal Rainfall
Monthly Departure from Normal Precipitation
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Conventional wisdom holds that inland flooding in the Virgin Islands occurs from rains
associated with hurricanes and tropical storms. In analyzing historic rainfall patterns
provided by the National Climate Data Center, as well as the longer historic record
discussed in the previous section, however, it is clear that the data over the past fifty
years shows major rainfall events (defined as ten inches or more over average monthly
rainfall) can occur in any month except February or March.
This chart is based on monthly rainfall records from 53 different sites in the US Virgin
Islands, collected between 1953 and 1999 provided to the National Climate Data Center

island resources
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by individuals and institutions cooperating with the US Weather Service!. Each spot on
this chart shows the departure at a given site from the normal rainfall for that month in
hundredths of an inch (i.e., 1000 equals 10 inches). The twelve vertical bars represented
by the aggregated spots represent the twelve months of the year. As can be appreciated,
except for February and March, all months appear to have the possibility for generating
high rainfall amounts, including the high probability of flooding that derives from these
rainfall events. In the course of the past 45+ years, there seem to be many times when
rainfall was more (occasionally much more) than 10 inches above the monthly average.
(Similar results can be seen in two publications of Island Resources Foundation which
show rainfall averages by month for St. Thomas and st. Croix for 1920 to 1980. Also, see
the press account of the St. Thomas public meeting at which residents discussed
remembered floods of the past.)
The significance of this for Flood Hazard Mitigation Planning is that even though Flood
Hazard Mitigation Planning which focuses on hurricane season events is important, it is
not sufficient to protect residents of the USVI from relatively frequent rainfall events and
prolonged rains which occur outside of hurricane season.

1 Only a few sites have extensive or uninterrupted data sequences in this file, and there are many
major gaps. For example, from 1965 to 1973, the file contains no reports from any site in St. Croix
or st. John; from 1982 to 1992, there are no reports from st. Thomas; and in January of 1999, the
NCDC file shows reports only from five sites in St. Croix, two sites in st. Thomas, and one site in
St. John. Even with these gaps, however, the NCDC dataset does provide information from
approximately 2500 monthly aggregations of rainfall data.
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III.
A.

28 July, 2000

Risk Assessment
Special Flood Hazard Areas

This risk assessment begins with the Flood Insurance Rate Maps for the US Virgin
Islands (see the next three pages).
The actual FIRM Zones used for the US Virgin Islands Maps are defined below.
Table: Q3 Flood Data ARC/INFO Coverage SFHA Zone Definition

Zone A

A

In

3

An area inundated by 1% annual chance flooding,
for which no BFEs have been detennined.

ZoneAE

AE

In

4

An area inundated by 1% annual chance flooding,
for which BFEs have been detennined.

Area Not Included

ANI

Out

0

An area that is located within a community or county
that is not mapped on any published FIRM.

ZoneAO

AO

In

5

An area inundated by 1% annual chance flooding
(usually sheet flow on sloping terrain), for which
average depths have been detennined; flood depths
range from 1 to 3 feet.

ZoneVE

VE

In

2

An area inundated by 1% annual chance flooding
with velocity hazard (wave action); BFEs have been
detennined.

Zone X

X

Out

12

An area that is detennined to be outside the 1% and
0.2% annual chance floodplains.

Zone X (0.2%
Annual Chance)

X500

Out

11

An area inundated by 0.2% annual chance flooding;
an area inundated by 1% annual chance flooding
with average depths of less than 1 foot or with
drainage areas less than 1 square mile; or an area
protected by levees from 1% annual chance flooding.

Adapted from Q3 FLOOD DATA SPECIFICATIONS, page 41
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Map: FIRM for St. Croix
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Virgin Islands Flood Hazard Mitigation Plan
Map: FIRM for St. John
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Map: FIRM for St. Thomas
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It is a principal conclusion of this plan that the FIRMs need revision, especially in

relation to flooding in St. Croix This conclusion derives from two separate sources.
•

Early in the course of the planning process, we mapped key flooding areas
that had been proposed by members of the Steering Committee. We noticed
that many of these sites seemed to be outside of the Special Flood Hazard
Areas as shown in the map on the following page.

•

The US Army Corps of Engineers (US ACE) provided VITEMA with a
number of information sources that had been developed or used in recent
disasters. Among these were photo composites which combined aerial photo
maps of all three islands with remote sensing images of standing water that
had been filmed by Continental Air Surveys for the US ACE. When we
overlaid these remote sensing images with the Special Flood Hazard Area
maps, we observed that in St. Thomas and St. John, the Special Flood Hazard
Areas covered almost all of the standing water, but in St. Croix there were
extensive areas of apparent flooding well outside of the Flood Zones. This
overlay is presented two pages below.

In addition to these two factors, permit officers with the Department of Planning and
Natural Resources reported that many areas in St. Croix, especially along the west coast
of the island, the flood zones are designated as "A" Zones-areas of inland floodingwhich are not susceptible to permit controls. Repeated losses of houses along these coasts
from sea surges make it clear that these areas should be zoned "V" or "VB. "
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Map: St. Croix Critical Flooding Sites and Special Flood Hazard Areas
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Map: Photocomposite of Standing Water (yellow shallow and brown deeper) in Sl Croix After Hurricane Marilyn
and Special Flood Hazard Areas
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B.

Structures at Risk and Repetitive Losses

As explained in Section VI.G. Geographic Information Systems, the Office of the
Lieutenant Governor is in the midst of putting Virgin Islands cadastral and property
records in a GIS for the entire Territory. When this task is completed in October,
structures in the Special Flood Hazard Area will be accurately counted as part of the
campaign to notify all homeowners of their specific flood hazard risk. At this time, based
on inspection of relatively recent (1994) aerial photos, it is estimated that approximately
10% of the Territorial housing stock is in Special Flood Hazard Areas. A much higher
proportion of critical commercial and tourist facilities are similarly situated.
A general idea of risk exposure can be gained by the population and housing census
statistics from 1990 [preliminary count data from Census 2000 are not available]. It
should be noted that these data at the detailed level have been modified by post[Hurricane]-Hugo and post-Marilyn adjustments in total population and in the location of
several housing projects.
Table B.1

Population and Dwelling Units in the U.S. Virgin Islands
Area
(square
miles)

Island
!

Housing
Units

(1990)

(1990)

I
Ii

50,139

Density
(per sq
mi)
=

r. . . .·. · .·. . . ·.·. . ·.·.·. · ·.·.

St.Croix!1"'.........................
81.93
.....................................................
·····. ·..........·. . ·. · . i

i
i
St. John i

Population

i ..···....18,937
·t··········
·····..··········..·······..·····..... j!. . . . . . . . . .612
............

i
!
i

i
i
1

St. Thomas ..........................................................
27.12
48,166
18,433
1,776 ..
.....................................................
.,..........................................................
..........................................................
.........................................
'\'

'\'

~

1,920
131
..···..··....·..·······..·······.. ··......···········1·················..19.18
··· .. ····..·..······,,···......····....1....····················2,504
.. ···· .. ···...... ·····.. ···.. ···.. t·· ........·..·......··........·...........................~...........................................

Summary statistics provided by the FEMA Hazard Mitigation Office in San Juan indicate
that the National Flood Insurance Program guarantees insurance worth approximately
$220,000,000 for 2,000 structures on all four islands. Of those insured structures, 170
have been deemed repetitive loss structures for having filed claims for flood damages on
two or more occasions.
Detailed records provided by the National Flood Insurance Program include multiple
flood insurance claims from 458 separate claims, dating as far back as 1979. Inspection
of this record indicates that it is unlikely to be a good guide to overall flood hazard risks
throughout the Virgin Islands, since there is a strong bias toward commercial properties
flooded in Christiansted and Charlotte Amalie. In addition, nearly half (202) of the total
flooding claims in this 21-year file are accounted for by the two major hurricanes during
that period: Hugo (primarily in S1. Croix in 1989) and Marilyn (primarily in S1. Thomas
in 1995). During this period, only 4 repetitive flood insurance claims were filed from
S1. John.
island resources
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As an example ofthe risk of using these records to identify a Territory-wide flood hazard
mitigation strategy, the record include five claims in the Sub-Base/Crown Bay area-all
from automobile dealers. There are also six claims from the Tutu Valley /Anna's Retreat
area, also from automobile dealers or auto parts stores. The hidden difference between
these two areas, of course is that Tutu is a high concentration housing area, whereas Sub
Base is primarily commercial and light industry2.
Within the narrow question of reducing multiple National Flood Insurance Program
claims, "Floodproofing" programs specifically directed at commercial establishments and
hotels and condominiums would also achieve positive results.

1.

Critical Facilities in Flood Prone Areas:

The US Army Corps of Engineers has assembled a list of284 critical facilities. The
definition of Critical Facilities follows operating guidance for disaster relief employed by
FEMA and other disaster relief organizations, as applied by VITEMA in the US Virgin
Islands. Many of these sites were originally identified by VITEMA staff or consultants
(personal communication, Javois and Brand).
In the following pages of this report, we have mapped the location of these sites on all
three islands, and we present a spread sheet of the characteristics of all sites in
Appendix D. One hundred forty-one of the critical facilities are in Flood Hazard Areas.
These sites can be easily extracted and analyzed from the table in Appendix D, as needed,
based on being "IN' or "OUT" of the Special Flood Hazard Area. For example, Ricardo
Richards Elementary School is IN the SFHA on St. Croix. At the same time, however,
planners using this approach should also beware that many of the Critical Facilities in St.
Croix are in frequently flooded areas outside of currently mapped Flood Insurance Rate
Maps. In Central St. Croix, knowledge of local residents may be a better guide to
mitigation action than maps alone.

Within the larger questions of usefulness of this dataset for overall planning, it does indicate an
unusually large number of multiple claims in the Mon Bijou area near Christiansted-a total of 22

2

(5% of the total) from the small Man Bjjou community
island resources
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Map: St. Croix Critical Facilities

St. Croix Critical Facilities
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Map: St. John Critical Facilities

St. John Critical Facilities
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Map: St. Thomas Critical Facilities
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Map: Detailed Picture of St. Croix Critical Facilities in Area of Known Flooding
[Showing intersection of FEMA Special Flood Hazard Areas and Critical Facilities]
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Repetitive Flooding Areas

1.

St. Croix.
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The following is a partial list of flood-prone areas on st. Croix, many of which are areas
involving housing projects in the center of the island. Most of these areas flood because
they are in a floodplain and because they either a) have no drainage or b) drainage has
been changed. There is a substantial qualitative difference between these areas of
flooding and the flooded areas on St. Thomas and St. John, which generally involve roads
and culverts. Readers are urged to consult Appendix C for an extensive annotation of
this list, based on expert and community input from the Steering Committee and public
meetings.
The Mon Bijou area is a major flood zone.
Estate Glynn Route 75 intersection where the gas station is located.
Villa La Reine intersection (Route 70 east and Route 75 north) at Queen Mary
Highway.
Sunshine Mall (Route 70) is another flood zone.
Between Estate Williams Delight and Estate Carlton on Melvin H. Evans Highway
(Route 66).
Along the sea shore of Estate Prosperity and Estate William, especially from sea
surges, although the Flood Zone is designated as Zone A, for inland flooding.
Estate St. George's across from the Botanical Garden and near the entrance of Estate
George's.
Spring Gut (Route 85).
Downtown Christians ted, flooding from both inland watersheds and seasurges
Estate Strawberry.
Ricardo Richards Elementary School.
The Estate Whim intersection with Johnson Road.
Upper BethlehemlBody Slob Estates near the John Woodson Junior High School and
Alfredo Andrews Elementary School.
Croixville housing community.
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Estate Castle Burke (center of the island).
Cotton Valley.
Queen Mary Highway Route 70, Estate Carlton.
Estate White Lady Route 66 (near Sandy National Wildlife Refuge) intersection route
662.
Estate Hard Labor west of Estate Two Friends, south ofMontpellier and east of Estate
River.
2.

St. John

The following is a partial list of flood-prone areas on st. John, most of which are areas on
roads and along coastal stretches of roads. Many of these areas flood not because they are
in a floodplain but because they have inadequate drainage. Because of the large portion
of roads that are dirt in St. John, erosion and sedimentation in coastal areas is a special
problem with severe impacts on fringing reefs. Readers are urged to consult Appendix C
for an extensive annotation ofthis list, based on expert and community input from the
Steering Committee and public meetings.
Parcel 14, Estate Carolina and adjoining parcels of Estate Emmaus.
Lower Parts of Parcels 8, 9, 10 Estate Carolina, which receives runoff from the
Bordeaux Mountain area into Coral Bay.
Fish Bay guts discharge large amounts of silt and water to the Bay.
Great Cruz Bay Gut begins at the Susanaberg dump site and discharges into Great Cruz
Bay.
Haulover Bay Road is at sea level and subject to flooding from combinations of rain and
storm surge.
Maho Bay Road, a dirt road serving the campgrounds.
John's Folly Road, subject to coastal flooding.
Cruz Bay Gut above Mongoose.
The Basketball Courts and adjacent roads in downtown Cruz.

The road by the "Silver Arrow" back-up power generator at Frank Bay or Enighed Pond,
near Cruz Bay
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St. Thomas

The following is a partial list of flood-prone areas on St. Thomas, most of which are areas
on roadways, intersections or coastal roads. Many of these areas flood not because they
are in a floodplain but because they either a) have no drainage or b) have clogged
drainage structures. Readers are urged to consult Appendix C for an extensive annotation
of this list, based on expert and community input from the Steering Committee and public
meetings.
Turpentine Run Road. This area-from the quarry to the Mangrove Lagoon-suffers
from a number of problems that contribute to chronic flooding.
Centerline Road, VITRACO Mall, Sugar Estate.
Jenny Hill Development in Bovoni, across from the Dump, leading up the hill.
Savan Gut.
Contant
Renaissance Grand Hotel entrance road.
Crown Mountain Rd. at the Ferrari's restaurant dumpsters.
Donoe Road north of Weymouth Rhymer highway intersection.
Estate Pearl Road, immediately south of the Santa Maria Hills development.
Estate Pearl Road, 114 mile south of Crown Mountain Road.

The Estate Pearl road that runs between Crown Mountain Road and Blackpoint Hill.
Fortuna Valley
Julian Jackson Highway between UVI and AMCO car dealership.

The road in Lindberg Bay below Crown Mountain between Shibui and the Old Mill.
The road up (or down) Fireburn Hill
The road connecting Fireburn Hill, Denmark Hill and Mafolie Hill.
Long Bay Road between Mande1a Circle and Havensight.

Intersection of Mahogany Run and Wintberg Roads at Peace Corps school.
Bolongo Bay Road, resort and residences.
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Kirwin Terrace School and the University of the Virgin Islands.
Smith Bay Road at Coki Beach road intersection.
Smith Bay Road by Lindquist Beach.
Smith Bay Road, in front of Renaissance Grand Hotel entrance.
The Stumpy Bay Road.
The Bordeaux Road down to the Girl Scout Camp.
The Tutu Park Mall intersection.
The road between Una Muller school and Vitrano
Downtown Charlotte Amalie, flooding from both inland watersheds and sea surges
Veterans Drive between Cancryn JHS and Banco Popular.
Veterans Drive by Emile Griffith Ballpark.
Veterans Drive in front of the Federal Building.

D.

Cultural and Natural Resources at Risk

There is extensive documentation of Virgin Islands natural and cultural resources at risk,
especially in relation to the eighteen Areas of Particular Concern (APCs) established by
the Virgin Islands Legislature as part of the Coastal Zone Management Program in 1993.
Copies of the draft characterization papers for these APCs (which average several dozen
pages, each) are available on-line at http://www.egroups.comlfilesNITEMA-Flood.
See an extensive discussion of the Areas of Particular Concern at Section V.A.2 Virgin
Islands Coastal Zone Management Act, below. It should also be noted, as one Steering
Committee member put it: "Although the 18 APC's are protected, the designation doesn't
mean these sites are not threatened by development."
One special natural feature at risk from flooding effects are the coral reefs of the US
Virgin Islands, which are the subject of increasing attention from the US Coral Reef Task
Force. The reefs of St. Croix are an Area of Particular Concern and can be reviewed in
detail at the web site given above. The reefs of the Virgin Islands are sketched below in
an illustration from Coral Reefs o/the World, Volume 1, Atlantic and South Pacific, by
Dr. Susan Wells. Planners need to address the watersheds adjacent to and "up current"
of these reef areas to protect them from increased sediment and chemical pollutants. This
issue (protection of adjacent reefs) is addressed in the Virgin Islands Unified Watershed
Assessment and Restoration Priorities.
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Map: Virgin Islands Reefs
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Flood Hazard Mitigation Goals and Objectives

The Government of the Virgin Islands is committed to pursuing actions that will provide
the greatest level of protection feasible for its citizens and visitors from the threat of
flooding. The following goals articulate that commitment and provide a sense of direction
to govern decisions and activities that may affect risk faced by the Virgin Islands
residents. While not all of the goals stated in this Flood Mitigation Plan will be attainable
in the short term, they nevertheless serve as a set of guiding principles by which future
choices can be shaped. These goals will also set the framework as criteria for evaluating
proposed mitigation actions.

A.

GOAL ONE:
Reduce loss of life and personal injury from flooding

The Government of the Virgin Islands' fundamental objective is to minimize the human
loss and suffering resulting from terrestrial flooding events. This protection extends to
both residents and visitors. People have the right to be out of harm's way when flooding
occurs, and they have the right to live and work in buildings that will be structurally
sound in the event of flooding. This implies the need for enforcement of strict standards
for siting and construction, as well as regulation of land uses and development in floodprone areas.

B.

GOAL TWO:
Reduce economic damages and social dislocation from
flooding.

The second goal of the Virgin Islands is to reduce economic and social threats to Virgin
Islanders from floods. This goal suggests a range of possible public actions, beginning
with fundamental reforms of the planning and management of major public sector
facilities management agencies including:
• the Virgin Islands Housing Authority,
• the Virgin Islands Port Authori~,
• the Water and Power Authority and
Departments of government, including
•

the Department of Education

3 This assumes that even if WAPA is sold to private enterprise, that it will retain public
obligations.
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•

the Department of Health

•

the Department of Housing, Parks and Recreation

•

the Department of Property and Procurement

•

the Department of Planning and Natural Resources and

•

the Department of Public Works.

28 July, 2000

Note that this goal relates to government and private sector developers as managers of
structures andfacilities in the floodplain. In goal number three, we address questions of
government as a regulatory gUide. In this goal we aim to reduce the flooding-related
costs of unwise government and private management practices.
This Goal includes a number of related Objectives:
1.

Objective 2.1 :
flooding.

Reduce damages to existing development from

It is the first objective of the Territory to reduce threats to existing development from
flood hazards. This goal suggests a range of public actions, including flood proofing
structures to better withstand flooding events, undertaking engineering improvements
such as additional drainage channels to help alleviate existing flood problems, and
relocation of structures out of flood-prone areas and into less hazardous areas, among
others.
Given the realities of the Government's fiscal condition, least-cost solutions will be
favored, including the institution of mitigation requirements by private actors who have
clearly increased flood hazards to other local citizens because of their private actions.
2.

Objective 2.2:
flooding.

Reduce damages to future development from

While it is typically difficult to correct past mistakes, lower cost opportunities exist to
guide new development in ways which make it less vulnerable to flooding.
Growth and development in the Virgin Islands will be managed so that people and
property are not placed at risk from flooding. A major element of this improvement in
future development planning is based on improved information to potential users of the
floodplain, which is discussed under goal three, below. Government managers and
private developers will also be encouraged or required to take steps to minimize the
potential impact of identified flood hazards before proposed projects are approved.
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Objective 2.3:
Reduce damages to present and future
development financed by public funds.

Many public investments in the Virgin Islands are vulnerable to flooding, such as
schools, government buildings, roads and streets, airports, among many others. These
investments can be located and designed in ways which minimize their vulnerability.
Public roads, for instance, can be located outside of floodplains or can be elevated above
predicted flood levels. Efforts can also be made to correct for past mistakes, for instance
by flood proofing critical public buildings so that they will better withstand flood
hazards. This effort should begin with an examination of the 141 critical facilities within
the currently defined Special Flood Hazard Area, and extend to many of the other 143
facilities which are obviously at risk in the frequently flooded areas of central st. Croix.
4.

Objective 2.4:
Reduce public expense for response and recovery
services following flood events

Hazardous development patterns are linked directly to the post-disaster emergency
response and recovery costs that must be assumed by the public. Ifbuildings and
infrastructure were not allowed in high hazard flood areas, for example, there would be
little or no need to expend public monies to rebuild and restore them.
5.

Objective 2.5:
Preserve, enhance and restore features of the
natural environment.

The Virgin Islands depend on a high quality natural environment to support its tourismbased economy. In addition, it is becoming clear that properly functioning natural
systems provide critical services for many public purposes, not least being protection
against flood hazards.
Many features of the natural environment serve as buffers against the impacts of hazards,
including flooding. For instance, floodplains, by their very definition, are designed to
absorb floodwaters. When allowed to operate without interference, the salt ponds,
mangrove forests, fringing reefs (where they remain) and floodplains of the Virgin
Islands can mitigate a large portion of the damaging inland flooding and onshore flooding
from coastal waves and surges during extreme weather events such as hurricanes.
Mangrove swamps further act to dissipate the excess fresh water that comes as result of
heavy rainfalls. Mangrove swamps also serve as shock absorbers against wave action,
offering protection from storm surge to low-lying coastal areas.
When these natural elements are cleared away for new development, the built
environment is made more vulnerable to the impacts of flooding. Furthermore, when the
natural environment is subject to human interference such as pollution, the entire
ecosystem may be weakened and the critical services provided by these areas may be
greatly impaired. It is therefore an important goal of this Flood Mitigation Plan to
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preserve the natural resources of the Islands to the greatest extent possible, with special
attention to the Coastal Barrier Resources Act areas.

6.

Objective 2.6:
Program.

Comply with the National Flood Insurance

Flood insurance provides a degree of relief to victims of flooding and can help people
restore their lives and property following a flood event. The Government of the Virgin
Islands is committed to undertaking actions to ensure that all owners of property in the
Territory are eligible to purchase federal flood insurance by remaining a community in
good standing under the provisions of the National Flood Insurance Program.

C.

GOAL THREE:
Integrate effective flood hazard mitigation activities and
controls with Government land use and natural resource
management programs on all islands.

This goal requires that the institutions planning, controlling and monitoring development
in the Virgin Islands be upgraded in their activities to assume Flood Hazard Mitigation
functions. A major secondary focus of this goal will be to capacitate agencies and
permitting authorities in addressing the special needs of flood hazard mitigation on each
island.
Given the limited institutional resources of the small island communities in the Virgin
Islands, it is especially important that existing institutions be reinforced to take on new,
high priority tasks rather than creating whole new agency structures which will not be
sustainable over the medium or long run.
The Government of the Virgin Islands is addressing many of its water quality problems
through several ambitious programs, including the Sedimentation Reduction Program, the
Unified Watershed Assessment and Restoration Priorities Program and the Non Point
Source Pollution Program. The purposes of these programs largely complement the goals
stated in this Flood Hazard Mitigation Plan and many of the activities and policies
established to meet flood mitigation goals will also serve to protect and enhance water
quality in the Territory. It is imperative that a level of integration, communication and
cooperation be established between these programs to ensure the most efficient use of
government resources and to avoid working at cross-purposes.
1.

Objective 3.1:
Incorporate Flood Hazard Standards in All
Relevant Government Regulations, including defining the Tier 1
Coastal Zone area to include the Special Flood Hazard Areas.

This objective includes identifying those steps necessary to make government property
managers at least as accountable for Flood Hazard Mitigation risks as private developers.
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Currently inland flooding areas for the 100 year flood (Zone A in the Flood Insurance
Rate Maps) are frequently in Tier 2 of the Coastal Zone Management Program and
therefore free of the level of scrutiny accorded to developments in Tier 1.
Improved mapping of Flood Hazard zones, especially in St. Croix, and critical facilities
in these areas is an on-going need.
2.

Objective 3.2:
Train Government Institutions and Staff in Flood
Hazard Mitigation Standards.

This objective includes special training for both Coastal Zone Management Committees,
CZM staff, and infrastructure and utility services planners on the special flood hazard
mitigation needs on each island.
The provision of publicly financed infrastructure and utility services greatly influences
the timing, location and density of development. Many capital improvements such as
roads, water and wastewater treatment services, utility lines and other infrastructure
necessary for residential, commercial, industrial and other types of development are too
expensive for most developers to provide independently.
The ability to choose whether or not to extend such services offers the Government of the
Virgin Islands a prime opportunity to guide future growth into locations that are
appropriate for development and away from flood-prone areas. It is important that this
goal be articulated clearly to developers and that policies are put in place to further this
goal so that when pressure to extend services into hazard areas is exerted, denial can be
backed by a firm commitment from the government that it will not playa role in
encouraging development that is not safe.
3.

Objective 3.3:
owners.

Provide Flood Hazard information to all property

Government managers, developers, land owners and prospective property buyers will be
provided with greatly improved data in order to fully evaluate the threats from flooding in
new development areas. This information will include the use of the new automated
cadastral records GIS in the Tax Assessor's Office to inform all current property owners
in the Virgin Islands.
New property buyers will also receive a notice that their new property is in a special
flood hazard area which may include special restrictions on future use.
A special aspect of this information function will be to increase the information to buyers
and potential buyers of the many areas of the Virgin Islands coast which are covered by
the Coastal Barriers Resource Act, and hence are ineligible for flood insurance or any
other form offederal assistance (such as highway construction funds).
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Capability Assessment

This capability assessment analyzes the Territory's current capacity to address the threats
posed by flooding. While many of the existing policies, programs and regulations
identified here are being used or have the potential to contribute positively to the
Territory's mitigation efforts, others may actually be exacerbating the level of
vulnerability from flooding. This capability assessment also describes some of the
various departments, agencies and organizations within the Virgin Islands that have some
bearing on flood hazards. This includes entities that have a direct impact through
specifically delegated responsibility to carry out mitigation activities, as well as those that
may be carrying out a mission that appears unrelated to mitigation, but in a "de facto"
manner may be increasing or decreasing vulnerability.

A.

Virgin Islands Policies, Programs, Regulations

Through proper regulation and planning, the land use in flood-prone areas can be
effectively guided to reduce the opportunity for damage that could occur in the area. The
measures used for land use management include regulations and planning policies.
Available methods of regulation in the Virgin Islands include the zoning and subdivision
ordinances; the building code, which incorporates the Territory's flood prevention
regulations; the earth change permitting process of the Environmental Protection Law;
and the Coastal Zone Management Program's permitting processes. Some of the more
relevant provisions of these regulatory programs are described briefly in this section.
The advantages of using regulations to mitigate flood damage by guiding land use are
that:
•

Regulations can be very effective in reducing flood hazards for future
development;

•

Regulations can be effective long-range planning tools to establish proper
floodplain land use in existing developments;

•

Regulations can reduce future flood damage at a moderate cost to the
government.

The disadvantages of using regulations to mitigate flood damage by guiding land use are
that:
•
•

Regulations are not an immediate solution to existing flood hazards;
Regulations are subject to variance or amendment by the Legislature
which can reduce their effectiveness;
• Regulations require community acceptance and enforcement to be
effective.
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Regulations require adequate technical and field inspection staff for proper
administration.

Virgin Islands Floodplain Management

The US Virgin Islands has been a member of the National Flood Insurance Program
(NFIP) since 1980. The NFIP was enacted in 1968 to help reduce flood damage by
regulating new development in flood prone areas and to provide flood insurance to the
general public at reasonable rates to cover damages to buildings and their contents caused
by flooding. The program is only available to communities that adopt and enforce
floodplain management regulations meeting the minimum NFIP standards.
The Virgin Islands has a number oflaws that address floodplain management and flood
disasters. including Executive Order Number 304-1987 under the Virgin Islands Code,
Title 23, Chapter 12, Section 1126 a. This order establishes the Emergency Management
Council which sets the basic framework for the Territory's participation in the Federal
Disaster Assistance Program. The objectives of the regulations are:
(1 )

to protect human life and health;

(2)

to minimize expenditures of public money for costly flood control
projects;

(3)

to minimize the need for rescue and relief efforts associated with
flooding and generally undertaken at the expense of the general public;

(4)

to minimize prolonged business interruptions;

(5)

to minimize damage to public facilities and utilities such as water,
electric, telephone and sewer lines, streets and bridges located in flood
plains;

(6)

to help maintain a stable tax base by providing for the sound use and
development of flood-prone areas in such a manner as to minimize
flood blight areas; and;

(7)

to ensure that potential home buyers are notified whether a property is
in an area of special flood hazard.

Title 3, Executive, Chapter 22. Department of Planning and Natural Resources,
Subchapter 401(b)(15) Virgin Islands Rules and Regulations (VIRR) contain the Flood
Damage Prevention rules. The Commissioner of the Department of Planning and Natural
Resources is appointed to administer and implement the provisions of these regulations,
and may request the assistance of other departments and agencies of the Government to
provide technical assistance, as needed.

island resources
FOUNDATION

Page 36

Virgin Islands Flood Hazard Mitigation Plan

28 July, 2000

Administration: Specifically, the Commissioner ofDPNR or his/her designee is
responsible for:
a. Reviewing and evaluating development permit applications, including making
a determination as to whether or not development will take place in the flood
hazard designated area
b. Reviewing of plans for conformance with NFIP floodplain management
criteria
c. Advising permittees that additional Federal or Territorial permits may be
required and include copies of these permits on file with the flood zone
permit.
d. Verifying and recording the actual elevation (in relation to mean sea level) of
the lowest floor (including basement) or cistern overflow invert, whichever is
lower.
e. Verifying and recording the actual elevation (in relation to mean sea level) to
which the new or substantially improved structures have been flood proofed in
accordance with the governing Rules and Regulations.
f

Reviewing and interpreting floodplain boundary information and providing
FIRM maps and flood elevation data when available.

g. Issuing or denying permits.
h. Monitoring development for compliance and investigating violations.
1.

Alerting the public of changes and, when necessary, conducting public
hearings regarding the rules and regulations.

J. Advising permittees that, in coastal high hazard areas, certification shall be
obtained from a registered professional engineer or architect that the structure
is designed to be securely anchored to adequately anchored pilings or columns
in order to withstand high velocity waters and hurricane wash.
k. In coastal high hazard areas, reviewing plans for adequacy of breakaway wails
in accordance with these Rules and Regulations.

1. When floodproofing is utilized for a particular structure, the homeowner or
developer must obtain certification from a registered professional engineer or
architect, in accordance with these Rules and Regulations.
m. Making the necessary interpretation where needed as to the exact location of
boundaries of the areas of special flood hazard (for example, where there
appears to be a conflict between a mapped boundary and actual field
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conditions). The person contesting the location of the boundary shall be given
a reasonable opportunity to appeal the interpretation as provided in this
section.
Permit Procedures: All applications for permits for flood zone shall be done through the
Department of Planning and Natural Resources. The forms can be obtained from DPNR
and must be submitted prior to any development activities. The plans must be submitted
in duplicate, drawn to scale showing the nature, location, dimensions and elevations of
the area or areas in question~ existing or proposed structures, fill storage of materials,
drainage facilities and the location of the foregoing. The permit can be included as part of
the regular building permit application procedure. A permit is needed for any type of
development procedure or change to the floodplain including:
•

excavation

•

construction of new structures

•

modification of existing buildings

•

drilling

•

filling

•

dredging

In addition to the $50.00 application fee, in accordance with the Virgin Islands Rules and
Regulations (VIRR), the following information is required to complete the application
process:
a)

Application Stage

(1)

Elevation in relation to mean sea level of the proposed lowest floor of
all structures or cistern overflow invert whichever is lower. In areas of
special flood hazard, where base flood elevation data are not provided
or available, the elevation shall be relative to the highest adjacent
grade.

(2)

Elevation in relation to mean sea level to which any non-residential
structure will be flood proofed. In areas of special flood hazard, where
base flood elevation data are not provided or available, the elevation
shall be relative to the highest adjacent grade.

(3)

Certificate from a registered professional engineer or architect that the
non-residential flood proofed structure will meet the flood proofing
criteria set forth in Section 5 (b).
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(4)

Description of the extent to which any watercourse will be altered or
relocated as a result of proposed development.

(5)

Plan view drawing on a topographic map that locates the development
relative to designated flood ways and streams and demonstrates
compliance with the provisions of Sections 5 (b) (4) and 5 (c).

Construction Stage
(1)

Provision of a lowest floor or cistern overflow invert elevation,
whichever is lower, or flood-proofing certification after the lowest
floor or cistern is completed or, in the instances where the structure is
subject to the regulations applicable to coastal high hazard areas, after
placement of the horizontal structural members of the lowest floor.

(2)

Upon placement of the lowest floor or cistern overflow invert or flood
proofing by whatever construction means or upon placement of the
horizontal structural members of the lowest floor, whichever is
applicable, submission by the permit holder to the Commissioner of
the Department of Planning and Natural Resources of certification of
the elevation of the lowest floor or cistern overflow invert, whichever
is lower, or flood proofed elevation or the elevation of the horizontal
structural members of the floor, whichever is applicable, as built, in
relation to mean sea level. In areas of special flood hazard where base
flood elevation data are not provided or available, the certified
elevation shall be relative to the highest adjacent grade.

(3)

The certification shall be prepared by or under the direct supervision
of a registered surveyor or professional engineer and certified by same.
When flood proofing is utilized for a particular building said
certification shall be prepared by or under the direct supervision of a
professional engineer or architect and certified by same. Any work
undertaken prior to submission of the certification shall be at the
permit holder's risk.

(4)

Review shall be made by the Commissioner of the Department of
Planning and Natural Resources of the certified elevation survey data
submitted. Deficiencies detected by such review shall be corrected by
the permit holder immediately and prior to further progressive work
being permitted to proceed. Failure to submit the survey, or failure to
make said corrections required hereby, shall be cause to issue a stopwork order for the project.
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Variance Procedures:
(1)

Appeals and requests for variances from the requirements of these
regulations may be made to the Board of Land Use Appeals (BLUA)
as established in Title 29, Section 236 of the Virgin Islands Code or, in
the case of structures listed in the Virgin Islands Registry of Historic
Buildings, Sites and Places or listed in the US. National Register of
Historic Places, requests should be made to the Virgin Islands Historic
Preservation Commission.

(2)

When it is alleged that there is an error in any of the requirements,
decisions or determinations made by the Commissioner of the
Department of Planning and natural Resources in the enforcement or
administration of these regulations, the BLUA may hear and decide
such appeals as provided in Title 29, Section 236 of the Virgin Islands
Code.

(3)

Any person aggrieved by the decision of the BLUA or any taxpayer
may appeal such decisions to the Territorial Court or the District Court
of the Virgin Islands, as provided in Title 29, Section 236 of the Virgin
Islands Code.

(4)

Variances may be issued by the Historic Preservation Commission for
the reconstruction, rehabilitation or restoration of structures listed on
the U.S. National Register of Historic Places or the virgin Islands
Registry of Historic Buildings, Sites and Places without regard to the
procedures set forth in the remainder of this section, except for section
4 (d) (8) (A) and (I», and provided the proposed reconstruction,
rehabilitation or restoration will not result in the structure losing its
historical designation.

(5)

In passing upon applications, the BLUA shall consider all technical
evaluations, all relevant factors, all standards specified in other
sections of these regulations, and:
a.

the danger that materials may be swept onto other lands to the
injury of others;

b.

the danger to life and property due to flooding or erosion
damage

c.

the susceptibility of the proposed facility and its contents to the
flood damage and the effect of such damage on the individual
owner;
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d.

the importance of the services provided by the proposed
facility to the community;

e.

the necessity that the facility be at a waterfront location in the
case of a functionally dependent facility;

f.

the availability of alternative locations not subject to flooding
or erosion damage for the proposed use;

g.

the compatibility of the proposed use to the comprehensive
plan and flood plain management program for that area;

h.

the relationship of the proposed use to the comprehensive plan
and flood plain management program for that area;

1.

the safety of access to the property in times of flood for
ordinary and emergency vehicles;

J.

the expected heights, velocity, duration, rate of rise and
sediment transport of the flood waters and the effects of wave
action, if applicable, expected at the site and;

k.

the costs of providing governmental services during and after
flood conditions including maintenance and repair of public
utilities and facilities such as sewer, gas, electrical and water
systems and streets.

(6)

Upon consideration of these factors listed above and the purposes of
these regulations, the BLUA may attach such conditions to the
granting of variances as it deems necessary to further the purposes of
these regulations.

(7)

Variances shall not be issued within any designated floodway if any
increase in flood levels during the base flood discharge would result.

Conditions For Variances:
(I)

Variances shall only be issued upon determination that the variance is
the minimum necessary, considering the flood hazard, to afford relief;
and in the instance of a historical building, a determination that the
variance is the minimum necessary so as not to destroy the historic
character and design of the building.
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(2)

Variances shall only be issued upon (i) a showing of good and
sufficient cause, (ii) a determination that the failure to grant the
variance would result in exceptional hardship and (iii) a determination
that the granting of a variance will not result in increased flood
heights, additional threats to the public safety~ or cause fraud on or
victimization of the public; or conflict with existing local laws or
ordinances.

(3)

Any applicant to whom a variance is granted shall be given written
notice specifying the difference between the base flood elevation and
the elevation to which the structure is to be built and stating that the
cost of flood insurance will be commensurate with the increased risk
resulting from the reduced lowest floor elevation.

(4)

All records of all appeal actions and reports of any variances granted
will be maintained by the Office of the Commissioner and delivered to
the Emergency Management Agency upon request.

General Standards.

In all areas of special flood hazard, all the provisions of Section 44 of the Code of
Federal Rules and Regulations must be met in addition to the following
provisions: (In case of discrepancy between the provisions of 44 CFR and the
provisions herein, the provisions of 44 CFR must prevail.)
(1)

New construction and substantial improvements shall be anchored to
prevent flotation, collapse or lateral movement of the structure.

(2)

Manufactured homes shall be anchored to prevent flotation, collapse or
lateral movement. Methods of anchoring may include, but are not
limited to, use of over-the-top or frame ties to ground anchors. This
standard shall be m addition to and consistent with applicable
Territorial requirements for resisting wind forces.

(3)

New construction and substantial improvements shall be constructed
with materials and utility equipment resistant to flood damage.

(4)

New construction and substantial improvements shall be constructed
by methods and practices that minimize flood damage.

(5)

Electrical, heating, ventilation, plumbing, air conditioning equipment
and other service facilities shall be designed and/or located so as to
prevent water from entering or accumulating within the components
during conditions of flooding.
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(6)

New and replacement water supply systems shall be designed to
minimize or eliminate infiltration of floodwaters into the system.

(7)

New and replacement sanitary sewage systems shall be designed to
minimize or eliminate infiltration of floodwaters into the systems and
discharges from the systems into floodwaters.

(8)

On-site waste disposal systems shall be located and constructed to
avoid impairment to them or contamination from them during
flooding.

(9)

Any alterations, repairs, reconstruction or improvements to a structure
that are in compliance with the provisions of these regulations shall
meet the requirements of "new construction" as contained in these
regulations.

For further information pertaining to specific standards, flood ways, coastal high
hazard areas or (V zones), please go to Sections 3(b) or 4 (c) (11) of Title 3,
Executive Subchapter 410 (b) (15) of the Virgin Islands Rules and Regulations as
they pertain to Flood Damage Prevention.
Fees and Fines: The failure of a structure or other development to be fully
compliant with the territory's flood plain management regulations is a violation of
the law.
Title 3, Chapter 22, Subchapter 401 (b)(l 5)-i (a)(2) Virgin Islands Rules and
Regulations is amended by adding the following language:
(1)

Any person who violates any provision of these regulations, or any
order issued hereunder, shall be subjected to a civil fine not to exceed
one thousand ($1,000.00) dollars per day of violation. After a public
hearing, the violator may also be required to remove or correct the
condition caused by the violation and may further be ordered to
demolish or otherwise remove the subject building(s) or development,
and in addition, shall pay all costs and expenses involved in the
proceedings.

(2)

Any violation of these regulations or order issued hereunder shall
constitute a misdemeanor. Each day such violation continues shall be
considered a separate violation Any person convicted of such a
violation shall be fined in accordance with the provisions of subsection
(h)(l) herein above or imprisoned not more than one year or both.
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(3)

In addition to any other penalties provided by law, any person who
intentionally and knowingly performs any development in violation of
these rules and regulations shall be subject to a civil fine not less than
five hundred ($500.00) dollars per day for each day during which such
violation occurs.

(4)

In addition to the foregoing, and in order to deter further violations of
the provisions of these rules and regulations, the Attorney General or
the Commissioner, may maintain an action for exemplary damages,
the amount of which is left to the discretion of the Court, against any
person who has intentionally and knowingly violated any provisions of
these rules and regulations.

Virgin Islands Coastal Zone Management Act

In 1917, Denmark ceded the Virgin Islands to the United States along with all Danish
governmental interests in submerged lands (lands below the mean high tide line). Under
the Organic Act of 1936 and the Revised Organic Act of 1954 which provide the
framework for the operation of the Virgin Islands government, the territorial government
has jurisdiction over federal lands, including submerged and tidelands, but no authority to
sell these lands.
Territorial control over these lands was expanded with the Territorial Submerged Lands
Act of 1974. Together, these Acts authorized the Secretary of the Interior to transfer
federal interests in submerged and other lands to the Virgin Islands upon the Governor's
request and effectively conveyed all federal right, title and interest to territorial
submerged lands with certain restrictions.
The Department of Planning and Natural Resources (DPNR) is the central territorial
agency for administration of coastal zone management in the Virgin Islands. Other
principal entities include the Governor, Legislature, the Planning Division ofDPNR, the
Department of Public Works and the Board of Land Use Appeals. The Coastal Zone
Management Act of 1978 became effective in 1979. The Coastal Zone Management
Program was prepared by the Virgin Islands Planning Office (since incorporated into
DPNR) for the management of the coastal zone of the Virgin Islands and submitted by
the Governor to the US Department of Commerce, pursuant to the Federal Coastal Zone
Management Act of 1972.
The Coastal Land and Water Use Plan is the comprehensive plan for the development of
the first tier of the Coastal Zone. It is to serve as a guideline for making decisions related
to development within this tier. The first tier is defined as the area extending from the
outer limit of the territorial sea (including offshore islands) to distances inland as
indicated on a set of maps. The second tier includes interior portions of the three islands
including all areas not in the first tier.
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The Coastal Zone Management Act created a Coastal Zone Management Commission
within DPNR. There are three committees within the Commission, one for each major
island. Each committee has authority over the issuance of Coastal Zone permits. A
Division of Coastal Zone Management was also created within DPNR to assist the
Commission and the Commissioner in administration and enforcement of the Act. The
act defines major and minor coastal permits.
The CZM permit is comprehensive in that it incorporates the requirements of the zoning
use permit, earth change permit, shoreline alteration and submerged lands permit.
Environmental Assessment Reports (EARs) are required for all water projects, whether
major or minor, and for all major land projects in Tier 1. All water projects also require a
permit from the Army Corps of Engineers.
The following distinguishes Major and Minor Land Permit requirements:
1.

Minor Permits are required for subdivisions; construction of one or two
single-family residences; construction of a duplex; improvements to an
existing structure that costs less than $94,000; the development of one or more
structures valued in their entirety at less than $136,000; any other
development, except the extraction of minerals, valued at less than $120,000;
and the extraction of minerals valued at less than $31,000.

2.

Major Permits are required for all other development activities.

After completion of a major permit application, the Commissioner submits a copy to
relevant public agencies for review and schedules a public hearing. Within 30 days of the
hearing, the appropriate committee acts upon the application. Appeals of committee
decisions can be filed with the Board of Land Use Appeals. The Board of Land Use
Appeals must hold a public hearing on an appeal and then render a decision. Minor
permit applications are acted upon by the Commissioner.
Within 30 days of approval by the Commissioner or the appropriate committee, coastal
zone permits that include development or occupancy of trust lands or other submerged or
filled lands are forwarded to the Governor for approval or disapproval. The Governor's
approval must be ratified by the Legislature of the Virgin Islands.
Within the Act, the problem of flooding is discussed in section 903, where the Legislature
finds and declares in 903(a)(7) that:
improper development ofthe coastal zone and its resources has resulted in
land use conflicts, erosion, sediment deposition, increased flooding, gut
and drainage fillings, decline in productivity ofthe marine environment,
pollution and other adverse environmental effects in and to the lands and
waters of the coastal zone, and has adversely affected the benefiCial uses
of the coastal zone by the people of the Virgin Islands. [emphasis added]
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The Act declares that the basic goals are to protect the quality of the coastal environment
and to: 903(b)(9)
maintain or increase coastal water quality though control of erosion,
sedimentation, run-off, siltation and sewage discharge.

In specifying development policies within the first (or coastal) tier, the act mentions that
they shall be: 906(a)(l)
To gUide new development to the maximum extent feasible into locations
with, contiguous with, or in close proximity to existing developed sites and
into areas with adequate public services; and to allow well-planned, selfsufficient development in other suitable areas where it will have no
significant adverse effects, individually or cumulatively, on coastal zone
resources.

The definition of "development" in the Act appears to cover almost all activities of
significance related to stormwater management, including construction or modification of
roads, culverts, channels, dams, as well as general construction.
In the matter of stormwater management, the act can be interpreted to include control of
runoff from development upstream which could adversely affect other areas downstream.
The Act further states that the development policies shall: (9)
to the extent feasible, discourage further growth and development in
floodprone areas and assure that development in these areas is so
designed as to minimize risks to life and property; [emphasis added]

This Act can be interpreted to have empowered the Territorial Government to:
Control causes ofrunofffrom upland areas (Within the first tier) which
can adversely affect coastal land use and water quality
Regulate the amount and design ofdevelopment (roads, culverts,
channels, dams, as well as houses, bUildings, etc.) in jloodprone areas
within the first tier.

a)

Areas of Particular Concern

The Coastal Zone Management Act defines Areas of Particular Concern (APC). DPNR
incorporated criteria for APC designation (15 CFR Part 923) and developed seven
categories of areas relevant to the Virgin Islands. While there is legislation in place for
review of activities in the APCs, no formal management plans for these areas have been
implemented. Draft plans for three of the eighteen APCs have been prepared, but have
not been ratified.
The seven categories of APCs are:
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Significant Natural Areas

These are areas of unique, scarce or fragile natural habitat or physical features;
areas of high natural productivity; or essential habitat for living resources,
endangered species including fish and wildlife and various levels of the food
chain critical to their well being. Examples of significant areas are unique or
remnant plant and animal species of special interest; natural areas that provide
scientific and educational value; and areas necessary for nesting, spawning,
rearing of young or resting during migration. Also included are areas needed to
protect, maintain or replenish coastal lands and resources.
b)

Culturally Important Areas

These are coastal lands and waters where sites of historic and archaeological
significance, cultural or traditional value or scenic importance are located.
c)

Recreation Areas

These are coastal lands and waters of substantial recreational value and/or
opportunity. Examples include areas well suited for public parks, beaches, boat
launching and mooring and other recreational activities.
d)

Prime Industrial and Commercial Areas

Those coastal lands and waters with existing and potential geologic and
topographic amenability to industry and/or commercial development, especially
those requiring a waterfront location.
e)

Developed Area

Those urbanized or highly populated and intensively developed areas, where
shoreline utilization and water uses are highly competitive or in conflict.
f)

Hazard Areas

Coastal locations that, if developed, would pose a hazard because of periodic
flooding, storms, erosion or land settlement.
g)

Mineral Resources

Coastal areas with existing or potentially important mineral resources, particularly
sand deposits for commercial extraction.
The Virgin Islands has 18 Areas of Particular Concern (APCs) designated by the
Planning Office in 1979 after public nominations and comment had been received.
On July 26th, 1991, the CZM Commission adopted the 18 APCs recommended in the
Final Environmental Impact Statement (DSDOC, 1979), which accompanies the Virgin
Islands CZM Act. The Final Environmental Impact Statement notes "the importance of
the entire coastal zone", but declares that "certain areas are of yet greater significance."
In September 1991, the Coastal Zone Management (CZM) Commission met and held
public hearings on all three islands on the boundaries for all 18 APCs. The Commission
met again on October 1, 1991 and, based upon public input and staff recommendations,
approved the boundaries of the APCs.
APC management requires knowledge of an area's historical development and traditional
uses and an action-oriented plan for the area's future utilization. This management plan is
intended to serve as an overall planning and management framework within which the
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various regulatory entities carry out their decision-making authorities. Management plans
are being drafted for the APCs.
The APC planning effort recognizes that permit decision-making is most often reactive;
that is, the decision to approve or disapprove a proposed development is made in
response to a specific permit request and its content, rather than in response to previously
established guidelines of what is or is not acceptable for the area. The goal of developing
an APC management framework is to be able to make a priori decisions about the
allowable extent to which an entire landscape unit may be modified. In other words, the
planning goal is to raise the level of decision-making from the site-specific to that of
natural landscape units and the maintenance of a wide array of interactive resource uses.
APes by Island

The 18 APCs are located on the maps below which also show the Coastal Barrier sites.
[These are in the sequence of the named APCs as submitted to the VI Legislature.]
Map: St. Croix Areas of Particular Concern

1
2
3
4
5
6
7
8
9

Sandy Point
Frederiksted
Salt River
Christiansted
Southgate Pond

East End
Great Pond Bay
South Shore Industrial
St Croix Coral Reef
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Map: St. Thomas Areas of Particular Concern

10
11
12
13
14
15

St. Thomas Harbour
Botany Bay
Magens Bay
MandahlBay
Vessup Bay/Red Hook
Mangrove Lagoon
St. John Areas of Particular Concern

16
17
18

Coral Bay.
Chocolate Hole
Cruz Bay/ Enighed Pond

island resources
FOUNDATION

Page 49

Virgin Islands Flood Hazard Mitigation Plan
b)

28 July, 2000

Coastal Barriers

Thirty-five coastal areas in the Virgin Islands have special status and protection under the
Coastal Barriers Resources Act
History of Virgin Islands Participation in COBRA

The Coastal Barrier Resources Act (16 U.S.C. 3509) (CBRA) enacted in 1982,
established the Coastal Barrier Resources System (CBRS), a network of 186 units along
the Atlantic and Gulf of Mexico coasts, within which most federal expenditures are no
longer available to promote economic growth or development. The general purpose of
CBRA is to protect the land from sea surge.
The stated purposes of the Act are to minimize the loss of human life, reduce the wasteful
expenditure of federal revenues, and reduce the damage to fish and wildlife and other
natural resources that can occur when coastal barriers are developed. Section 10 of the
Act directed the Secretary of the Interior to provide a report to Congress regarding the
CBRS within three years of passage of CBRA.
Specifically, Section 10 required the Virgin Islands to report:
1)

recommendations for the conservation of fish and wildlife and other natural
resources of the System based on an evaluation and comparison of all
management alternatives and combinations thereof, such as State and local
actions (including management plans approved under the Coastal Zone
Management Act of 1972) (16 U.S.C. 1451 et seq.), Federal actions (including
acquisition for administration as part of the National Wildlife Refuge System)
and initiatives by private organizations and individuals;

2)

recommendations for additions to or deletions from the Coastal Barrier
Resources System and for modifications to the boundaries of System units;

In May of 1985, the Department of the Interior issued a document entitled "Coastal
Barrier Resources System Draft Report to Congress." Additionally, the Department
issued a set of draft maps that delineated recommended additions, to or deletions from,
CBRS and modifications to the boundaries of existing CBRS units. This new inventory
was undertaken as one component of the Report to the Congress required of the Secretary
of the Interior by Section 10 of CBRA (public Law 97-348).
It includes barriers islands of the Great Lakes (Michigan, New York, Indiana, Ohio,

Pennsylvania and Wisconsin); Alaska; West Coast (California, Oregon and Washington);
Hawaii and American Samoa, and Puerto Rico and the Virgin Islands [Island Resources
Foundation, 1985]
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Coastal Barrier Sites in the US Virgin Islands

The following 32 coastal barrier site characterizations are from the original 1985 report~
the maps are from the Digital Flood Insurance Rate Maps sold by the FEMA's Map
Service Center. With a total shoreline length of approximately 130 miles for the major
islands, over 22 miles are protected by CBRS designation.

Map: St. Croix Coastal Barrier Units

Shoreline
Length
(miles)

10 Code

Unit Name

County/
Parish

VI-01

RUST OP TWIST

St. Croix

Christiansted

0.26

VI-XX

SALT RIVER

St. Croix

Christiansted

1.10

160

Mixed

VI-02

ALTONA LAGOON

St. Croix

Christiansted

1.21

230

Unknown

VI-03

SOUTH GATE POND

St. Croix

East Point

0.86

11

Unknown

VI-04

COAKLEY BAY

St. Croix

East Point

0.42

49

Unknown

VI-OS

ROBIN BAY

St. Croix

East Point

0.42

18

Unknown

VI-06

GREAT POND

St. Croix

East Point

0.72

160

Unknown

VI-07

KRAUSE LAGOON

St. Croix

Christiansted

3.72

701

Private

VI-08

LONG POINT

St. Croix

Frederiksted

0.53

41

Private

VI-09

SANDY POINT

St. Croix

Frederiksted

3.36

432

Mixed

USGS Quad

Acreage
31

VI-OI Rust Op Twist:
This undeveloped area is characterized by a beach and
landward mangrove habitat. Coral reefs occur offshore. A paved road parallels the shore.
VI-02 Altona Lagoon:
Just east of Christiansted Harbor, st. Croix-a major
port-Altona Lagoon has mangrove-lined shores. Plankton blooms occur seasonally in
the lagoon, leading to population explosions of shrimp and fish which are extensively
fished at the lagoon outlet. This outlet, though small, makes the lagoon potentially subject
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to pollution from raw sewage and effluent from a power plant. The eastern end of the
lagoon is good wintering habitat for shore birds, ducks, white crowned pigeon and
herons. This partly developed unit also includes a popular beach and shallow coral reefs
west and north of the lagoon, all of which are vulnerable to environmental damage if
plans to dredge and fill areas for a major cruise ship port proceed.
Recent construction of a marina in this pond led to
destruction of some of the mangrove habitat. The eastern portion of the pond is relatively
undisturbed. A jetty has been built at the entrance and a paved road leads to the area.
Parts of the pond are good duck habitat.
VI-03 Southgate Pond:

VI-04 Coakley Bay: This undeveloped bay barrier has a good sand beach with landward

mangrove habitat around a relatively large pond. Turtles nest on the beach. seagrasa beds,
and coral reefs lie offshore. There is an unpaved road to the area.
VI-OS Robin Bay: This undeveloped bay barrier on the south side of St. Croix is
characterized by a salt pond, a beach and an impressive coral reef offshore. The pond is
good shorebird habitat.
VI-06 Great Pond: This large brackish pond, with an outlet to the sea at its eastern

end, has some of the best red and black mangrove stands remaining in the U.S. Virgin
Islands. The stable beach barrier between the pond and the sea has typical beach strand
vegetation. This area provides a feeding/roosting site for a variety of bird species. A
barrier coral reef lies 1 krn seaward of the island.
The central portion of this unit has been completely filled
in conjunction with the development of one of the world's largest oil refineries, Hess Oil.
It is also the site of the Martin Marietta Alumina plant. It qualifies as a coastal barrier
only in its eastern and western portions where mangroves and mudflats provide good
shorebird habitat. An offshore spoil bank was created following dredging of the
navigational channels in the early 1970's.
VI-07 Krause Lagoon:

VI-OS Long Point: This undeveloped unit has an intermittent beach and a mangrove

lagoon with mud flats.
VI-09 Sandy Point: This National Wildlife Refuge is a nesting site for green, hawksbill
and leatherback sea turtles. It is also important habitat for migratory and resident bird

populations which use the mangroves, beaches and inland salt pond as feeding and
nesting areas. Extensive sand mining has occurred here.
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Map: St. John Coastal Barrier Units

Shoreline
Length
(miles)

ID Code

Unit Name

County/
Parish

VI-10

CINNAMON BAY

St. John

Western St. John

0.25

14

Protected

VI-11

MAHO BAY

St. John

Western St. John

0.08

8

Protected

VI-12

MARY POINT

St. John

Western St. John

0.23

17

Protected

VI-13

ANNANBERG POINT

St. John

Western St. John

0.29

20

Protected

VI-14

NEWFOUND BAY

St. John

Eastern St. John

0.24

12

Private

VI-15

LAGOON POINT

St. John

Western St. John

0.26

9

Private

VI-16

DRUNK BAY

St. John

Western St. John

0.26

24

Protected

VI-17

KIDDEL BAY

St. John

Western St. John

0.10

4

Protected

VI-18

GROOTPAN BAY

St. John

Western St. John

0.17

32

Protected

VI-19

GREAT LAMESHUR BAY

St. John

Western St. John

0.26

20

Protected

VI-20

EUROPA BAY

St. John

Western St. John

0.17

27

Protected

VI-21

REEF BAY

St. John

Western St. John

1.06

65

Protected

VI-22

FISH BAY

St. John

Western St. John

0.37

38

Mixed

USGS Quad

Acreage

Status

Cinnamon Bay is a large, protected bay with a National
VI-tO Cinnamon Bay:
Park Service (NPS) campground occupying the lower portion of the surrounding
watershed. Beach erosion alongshore, the subject of numerous investigations, is currently
threatening to undermine an old Danish warehouse. Construction of a boulder wall to
prohibit or decrease erosion has had the opposite effect. The beautiful white sand beach is
island resources
FOUNDATION

Page 53

Virgin Islands Flood Hazard Mitigation Plan

28 July, 2000

a popular tourist attraction. Visitor damage to inshore reefs is evident but coral
communities have also apparently been affected by sedimentation. Present coral cover is
sparse with few areas of good development. Hawksbill sea turtles nest here.

VI-II Maho Bay: This protected bay has a beautiful, privately owned beach and very
little coral cover along either shore. Sparse sea grass beds here and in Francis Bay (see
below) are heavily grazed by one ofthe largest green sea turtle populations in the U.S.
Virgin Islands. The small, predominantly freshwater pond at the bottom of the watershed
is frequently flushed by storm runoff
VI-12 Francis Bay: Francis Bay is a protected bay with a narrow sand beach on NPS
land. Corals are sparse and mostly confmed to small colonies on boulders just offshore. A
large population of green sea turtles grazes on the sparse seagrasses on the bay bottom.
Hawksbill sea turtles nest on the beach. The large associated salt pond is one of the best
bird habitats within the U.S. Virgin Islands. Historic ruins and pre-Colombian Indian
sites occur in the watershed.
VI-13 Leinster Bay: A small fringing reef occupies the western portion of Leinster Bay.
Live coral cover is moderately high on the well-developed reef which protects the
shoreward lagoonal sea grass bed and mangrove fringe. The area is an important nursery
habitat for lobsters and fish. The lower portion of the watershed has dense tropical
vegetation cover. Several historic ruins are present.

This exposed bay has one of the most picturesque shallow
reefs around St. John. The well-developed fringing reef forms a wave barrier which
dampens the effect of storm waves. The salt pond is relatively large and surrounded by
mangroves. The privately-owned but undeveloped watershed is an undisturbed wildlife
(particularly shorebird) habitat.
VI-14 Newfound Bay:

The lower reef zones of the
well-developed fringing reef here have high coral cover. Shallower zones have sparse
cover with few of the typical elkhorn coral colonies, many of which were destroyed
during hurricanes David and Frederic in 1979. The reef protects the shallow inshore
lagoon which has a sand bottom and sea grass cover which increases in abundance
northerly into Johnson Bay. Mangroves fringe the shore. The surrounding, privately
owned watersheds are undergoing rapid development.

VI-15 Lagoon Point, Johnson Reef, Coral Bay:

VI-16 Salt Pond Bay, Drunk Bay-Ram Head: This undeveloped area lies within
VINP boundaries. Diverse marine communities, coral reefs, sea grass beds and algal
plains, provide habitat for conchs and lobsters. The shallow salt pond is very saline and
rock salt forms during long dry periods. This pond has long been used as a salt source.
During wet seasons, it is an important undisturbed wildlife habitat. Hawksbill sea turtles
nest on Salt Pond Bay beach.
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Kiddel Bay is a small protected bay with sparse coral and sea grass
cover. The watershed is privately owned and slightly developed. The beach is sand and
cobble.
VI-17 Kiddel Bay:

This bay has impressive coral cover along its western
shore. Sea grass is present in the central bay. The beach is coral rubble and cobble. An
extensive salt pond provides an excellent undisturbed wildlife habitat, especially for
wading birds and waterfowl such as Bahama ducks. The privately-owned watershed is
mostly undeveloped.
VI-18 Grootpan Bay:

VI-19 Great Lameshur Bay:
The watershed of this bay is within VINP
boundaries and essentially undeveloped. A small research station operated by the College
of the Virgin Islands is located in the lower portion. Coral cover along both shores is
high. (The Tektite underwater habitat was located offthe southeastern shore,
1969-1972.) Dense sea grasses grow in the central portion of the bay. A small salt pond
on the northeastern shore is usually hypersaline. A large red and black mangrove stand
grows in the northwestern portion; it is good nesting habitat for the threatened White
Crowned pigeon. Open to the bay, this area flushes with the tides. Birds and land crabs
are abundant. The beach is primarily coral rubble with sparse sand.
VI-20 Europa Bay: This impressive, undeveloped watershed is within VINP

boundaries. Several unique species of vegetation are found in this watershed. The
fringing reef has sparse coral cover with the shallow zones exhibiting storm damage.
Moderately dense sea grasses cover the bay seaward of the reef The beach is primarily
coral rubble with sparse sand. Hawksbill sea turtles nest here occasionally.
VI-21 Reef Bay:

Reef Bay is a large bay with a mostly undeveloped watershed,
primarily within NPS boundaries. A small privately-owned portion of the western
watershed is being developed, with almost complete devegetation at one construction
site. Extensive fringing reefs occur along the eastern and western shores with excellent
coral cover, although shallow zones show severe storm damage. Dense sea grasses grow
in the lagoonal habitats landward and seaward of the reefs. The salt pond is atypical due
to previous disturbances from sugar production. Ruins of the once extensive sugar
plantation are present near the pond. The beach is sand and coral rubble. The sand
beaches within Reef Bay are all excellent nesting habitat for hawksbill sea turtles.
Fish Bay has a rapidly developing watershed with only a small
portion within the Virgin Islands National Park boundaries. The salt pond and at-onetime extensive mangroves on the eastern shore have been heavily altered by construction
and currently provides little wildlife habitat. The beach is sand and coral rubble. The
inner bay with sparse sea grasses is protected by fringing reef The shallow coral zone has
sparse coral cover which increases with depth.
VI-22 Fish Bay:
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Map: St. Thomas Coastal Barrier Units

ID Code
VI-25
VI-26
VI-27
VI-29
VI-31
VI-32
VI-33
VI-34
VI-35

Unit Name
SPRAT POINT
LIMESTONE BAY
PERSEVERANCE
MANDAHL BAY
SMITH BAY
VESSUP BAY
GREAT BAY
JERSEY BAY
BUCK ISLAND

County/
Parish
St. Thomas
St. Thomas
St. Thomas
St. Thomas

USGS Quad
Central St. Thomas
Central St. Thomas
Central St. Thomas
Eastern St. Thomas

St.
St.
St.
St.
St.

Eastern
Eastern
Eastern
Eastern
Eastern

Thomas
Thomas
Thomas
Thomas
Thomas

St.
St.
St.
St.
St.

Thomas
Thomas
Thomas
Thomas
Thomas

Shoreline
Length
(miles)

Acreage

0.40
0.15

22

0.66
0.22
0.73

40
20

Status
Unknown
Unknown
Unknown
Unknown

50
20
32
137
3

Unknown
Unknown
Unknown
Unknown
Protected

0.29
0.47
2.49
0.07

8

VI-25 Sprat Bay:
Sprat Bay is a shallow bay on Water Island, south of St. Thomas,
with moderate coral development' and sea grass cover. The salt pond across the peninsula
is small but within an undeveloped watershed.
VI-26 South Limestone Bay:
This stretch of shoreline protects a small salt pond
on Water Island. The surrounding watershed is mostly undeveloped.
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VI-27 Perseverance Bay: This bay on the south shore of St. Thomas has a large
undeveloped watershed. The large salt pond has surrounding mangroves. The narrow
sand beach is flanked by coral rubble beaches on either side. A well-developed fringing
reef is present in the western portion, with slightly deeper reefs in the center and to the
east. Dense sea grasses grow in the bay. Green sea turtles commonly graze in the inner
bay.
VI-28 Magens Bay: Magens Bay is the largest bay on the north side of St. Thomas. The
watershed is developed primarily with residential housing. The long wide white sand
beach is the most popular beach on the island. Coral development is sparse and most of
the bottom is sand. A remnant coconut grove is behind the beach. The pond is hyposaline
and surrounded by a high diversity of tropical vegetation. The area provides good wildlife
habitat.
VI-29 Mandahl Bay:
Mandahl Bay is a small, exposed bay with sparse coral
development. The beach is coral rubble. A large salt pond to the east has been opened
into the bay. A large boulder rampart was constructed on the eastern portion of the bay to
protect the pond entrance from waves. Flushing has altered the salt pond which still has
high wildlife habitat value.
VI-31 Smith Bay: The slightly developed lower portion of the watershed has
extensive tropical vegetation. The area provides good wildlife habitat. A well-developed
frin.ging reef protects the inshore habitats. The inshore bay floor and beach is composed
of white sand.
VI-32 Vessup Bay: The salt pond on the northeastern shore ofVessup Bay is within a
slightly developed watershed. The narrow opening into the bay results in limited flushing.
This area provides good wildlife habitat although limited by road disturbance.
VI-33 Red Hook-Great Bay:
This area is presently under development. Coral
growth is sparse. The bay still has good sea grass bottom and green sea turtles are
frequently seen.
VI-34 Mangrove Lagoon-Benner Bay System: The Mangrove Lagoon-Benner Bay
system is the largest mangrove system on St. Thomas. Several mangrove-covered islands
provide for a highly protected, shallow bay. The watershed is very developed, especially
along the Benner Bay shoreline. Development within the eastern portion of the bay has
resulted in loss of a small salt pond and several mangroves. The mangrove lagoon to the
east has been developed along its northern shore with construction of a racetrack by the
territorial government.

The "sanitary" landfill serving both St. Thomas and St. John is located in the western
portion, Although the inner portion of Mangrove Lagoon and Benner Bay are polluted
and affected by development, the seaward portions have clear waters with extensive sea
grass cover. This area is an extremely valuable wildlife habitat and wetlands/marine
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nursery. Coral development along the southern portion of Mangrove Lagoon provides
protection from storm waves.
VI-35 Buck and Capella Islands: These small cays are undeveloped and are owned by
the territorial government The eastern portion has good coral development which
protects the shoreline. The small salt pond and surrounding area is excellent wildlife
(shorebird) habitat
c)

Open Shorelines Act

The Open Shorelines Act constituted a critical element for implementation of the Coastal
Zone Management Program in the Virgin Islands by establishing a legal basis for public
use of shorelines. Shorelines are defined as the area between the low tide level inland to a
line of natural vegetation, a natural barrier, or a distance of 50 feet, whichever is shortest
The Act is intended to regulate extraction of natural products, including sand and marine
life, with the exception of fish and wildlife. The DPNR Commissioner administers a
permit program for taking all specified resources.
d)

Trustlands, Occupancy and Alteration Control Act

Along with the Open Shorelines Act and the Earth Change Act, this act provides the
territorial authority over the development and alteration of the Virgin Islands coastal
zone, including dredging and mining of sand and coral from the shoreline. The DPNT
Commissioner administers the permit system. An environmental assessment of the site or
proposed development is required and the Governor, Legislature and Army Corps of
Engineers must approve the work. A permit from the Corps is required after the applicant
receives a permit from the territorial government.
e)

Oil Spill Prevention and Pollution Control Act

The objectives of the Oil Spill Prevention and Pollution Control Act include 1)
preservation of Virgin Islands waters and shorelines for recreation and 2) protection of
environmental resources. The Act established a program to regulate the production and
transport of pollutants as well as contingency plans to control the effects of pollution
discharges and the cleanup of discharges. All discharges are to be reported to the S Coast
Guard and DPNR. The Governor has emergency powers under this act.
3.

Unified Watershed Assessment and Restoration Priorities Program

[source: Draft Unified Watershed Assessment. Prepared by VI Department ofPlanning
and Natural Resources. Aug. 1, 1998J

The Virgin Islands Department of Planning and Natural Resources (DPNR), in
conjunction with the US Department of Agriculture, Natural Resources Conservation
Service (NRCS), has developed a Unified Watershed Assessment Report pursuant to the
Clean Water Action Plan. A key objective of the Action Plan is to provide a new,
island resources
FOUNDATION

Page 58

Virgin Islands Flood Hazard Mitigation Plan

28 July, 2000

cooperative process for restoring and protecting water quality on a watershed basis. The
Action Plan calls on the Territorial Government to assess the condition of water resources
and identify:
•

watersheds not meeting or facing imminent threat ofnot meeting, clean water
or other natural resource goals;

•

watersheds meeting goals but needing action to sustain water quality

•

watersheds with pristine/sensitive aquatic system conditions on federal, state
or friballands; and

•

watersheds for which more information is needed to assess conditions.

Based on these assessments, DPNR identified problem watersheds that are most in need
of attention beginning in the Fiscal Year 1999-2000 period. The assessments were based
primarily on existing information, tools and methodologies for evaluating watershed
conditions.
The assessments are a collaborative effort involving relevant parties such as local
government agencies, federal land management agencies, conservation districts and land
conservation departments, non governmental and private organizations and other
stakeholders.
The Watershed Assessment Program holds great promise for establishing a coordinated
effort within the Virgin Islands to combat multiple issues, including water quality as well
as flooding. The categorization of watersheds within the islands and the further analysis
of sub-watersheds, provides a management framework based on features of the natural
resource itself. Furthermore, the watershed assessments have already made use of a
collaborative structure, putting in place the institutional framework for a coordinated
approach that can be adapted to flooding issues within those same watersheds.
4.

Virgin Islands Department of Agriculture and Others:
Flood Mitigation through Retention Ponds and Dams

Dating back to Danish colonial days, dams and constructed ponds have been used to
mitigate flood risks and to promote groundwater recharge throughout the Virgin Islands.
In the 1960s to the 1980s, the Department of Agriculture built 130 ponds on St. Croix and
several dozen on St. Thomas as part of a special USDA program. (Senator Bent Lawaetz,
personal communication)
Residents of St. Thomas pointed to a series of five or six major ponds and dams
throughout the Turpentine Run/Tutu Valley area that had long been used as flood
mitigation measures. Above Charlotte Amalie residents of Savan can still trace out old
ponds and retention structures that date at least to the early days of the 20th century. A
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"half dozen" farm ponds were build in the Bordeaux area of western St. Thomas in the
1980s (discussions at public hearings).
To be effective, however, these dams and their associated ponds, spillways and channels
require a moderate degree of constant maintenance, including periodic dredging of silted
ponds. By all reports, this maintenance (at least by Government-some private
landowners may be conducting their own maintenance activities) has been stopped and
many local residents (per the public hearings, see Appendix C) doubt the ability of
government agencies to provide sufficiently skilled personnel to carry out this work.
5.

Virgin Islands Environmental Protection Law

The Environmental Protection Act was passed in 1971. It states as a declaration of policy
in section 531 that:
The Legislature of the Virgin Islands hereby determines and finds that the
lands and waters comprising the watersheds of the Virgin Islands are
great natural assets and resources; and that improper development of
land results in changed watershed conditions such as: erosion and
sediment deposition on lower-lying land and in the tidal waters, increased
flooding, gut and drainage filling and alteration, pollution and other
harmful environmental changes to such a degree thatfish, marine life and
recreational and other private and public uses oflands and waters are
being adversely affected In order to protect the natural resources of the
Virgin Islands, promote the health, safety and general welfare of the
citizens of the Virgin Islands and to protect private and public property,
the Legislature further finds and determines that it is necessary to
establish by law an environmental protection program for land
development to prevent soil erosion andfor the conservation ofbeaches,
shorelines and the coastal zones ofthe Virgin Islands. [Emphasis added]

The Act further states in section 532(b) that:
The Environmental Protection Program shall be in the form ofrules and
regulations designed to prevent improper development ofland and
harmful environmental changes and in accordance with the declaration of
policy as stated in section 531 of this chapter. This Program shall include
comprehensive erosion and sediment control measures applicable to both
public and private developments including the construction and
maintenance ofstreets and roads.

Earth change permits must be obtained before land is cleared, graded, filled or otherwise
disturbed for all but a few exceptions. The issuance of the earth change permit is
dependent on submittal of suitable plans which conform to the Environmental Protection
Program. Plan details must include such information as lot, road, structure, drainage and
erosion or sediment control (ESC) practice layouts, existing and proposed contours,
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project timeline and soil survey information. The Environmental Protection Law also
addresses major subdivisions, defined as the development of more than one residential
building lot and lists a number of requirements. Although earth change permits are
primarily directed at soil erosion and sediment control, their issuance definitely addresses
the subject of increased flooding (which, in any case, is tied to erosion) due to improper
development of land.
6.

Zoning

a)

Using Zoning as a Mitigation Tool

Zoning is most effective at controlling new development. While it may not be able to
completely preclude development, it can help determine the type of building that does
occur. Zoning can prevent large and hard-to-relocate structures from being built in highhazard areas. It can also restrict development in areas with insufficient public services.
Zoning can help preserve natural areas that mitigate against hazards, such as restoration
wetlands and mangrove forests.
One of the major weaknesses of using zoning for mitigation purposes is that it primarily
affects new structures rather than existing bUildings. As a result, it is a poor way to make
present development more hazard-resilient. Zoning is a spatial control and is therefore
best suited to hazards that are also spatially defmed. While flooding generally falls into
this category of hazard, the inaccuracy of many of the flood delineation maps in the
Virgin Islands limits the utility of zoning to restrict development densities in flood hazard
areas.
The best alternative to prohibiting development in hazard areas is to reduce the amount of
allowable development. The simplest approach to this is to simply downzone existing
hazard areas, either by increasing the minimum lot size or reducing the number of
dwelling units permitted per acre. Downzoning can help limit the number of people and
buildings that will be exposed to flood risk in identified hazard areas. Downzoning can
also ease development pressures on privately held land, making it simpler and less
expensive to acquire for mitigation purposes. Low density zoning makes acquisition
programs more effective by increasing the area of each parcel that is subsequently
preserved.
A major impediment to the use of zoning in the Virgin Islands is the lack of
administrative mechanisms which could be employed by the Commissioner of Planning
and Natural Resources. Instead, all Zoning actions have to be enforced by actions ofthe
Office of the Virgin Islands Attorney General. This creates a too-complicated and
expensive enforcement process.
b)

Population Density and Land Use in St. Croix, St. Thomas and St. John

The Virgin Islands Zoning law is found in the Virgin Islands Code Title 29, Chapter 3,
Subchapter 1. The Code divides the islands of St. Thomas, st. Croix and st. John and all
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of the other islands within the jurisdiction of the Territorial Government, into various
land- and water-based districts.
[source for following: Draft Unified Watershed Assessment: United States Virgin
Islands. Prepared by Virgin Islands Department of Planning and Natural Resources.
August 1, 1998]
St. Croix:

Low-density residential districts comprise 54 percent of the land area of St. Croix,
Medium-density residential housing is an additional 7 percent. Almost 25 percent is
zoned agricultural and about 1 percent is business and commercial. Slightly more than 5
percent is zoned for industrial uses with two-thirds of this zoned for heavy industry. The
waterfront districts, mostly waterfront-pleasure, are about 2 percent of the total area.
Large areas of low-density residential zones characterize the St. Croix coastline, with
extensive public, industrial and agricultural districts along the south shore.
St. John

More than one-half of the land area of st. John is National Park Service land. There is
very little development of any kind within the park. Most of the holdings are low-density
residential areas; for the island as a whole about 42 percent is zoned as low-density
residential areas. Approximately 3 percent is zoned for medium-density residential uses.
Waterfront-pleasure districts are 2.5 percent. Aside from a few acres ofW-2 zoning, there
are no industrial districts on the island. Most of the shoreline is part of the National Park,
while most of the privately held coastal parcels are either low-density residential or
waterfront-pleasure.
St. Thomas:

St. Thomas has a high population density and a higher intensity of land use when
compared to the mainland United States and even other Caribbean islands. 70 percent of
the Island of st. Thomas is zoned for low density residential uses. Less than 5 percent is
zoned agricultural and less than 5 percent is zoned industrial. The waterfront districts
comprise about 4 percent of the island.
c)

Non~Conforming

Uses

The Virgin Islands zoning law defines a "nonconforming use" as:
Any use ofland or bUilding which does not conform at the time ofthe
adoption of[the zoning law] to the use regulations for the district in which
it is situated. [Virgin Islands Zoning and Subdivision Law § 225(b)(75)].

Nonconforming uses, as so defined, are not considered violations of the zoning law,
although they may not be structurally enlarged. If a nonconforming building is destroyed
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by an "act of God," § 234(g) provides that a permit may be secured for the restoration of
the building if its valuation was not reduced by more than 50 percent:
§ 234(g) Restoration of nonconforming building
Nothing in this subchapter shall prohibit, within a period ofsix (6)
months from the date ofdestruction of a nonconforming building, the
securing ofa permit for the restoration ofsaid bUilding where its
valuation immediately prior to such destruction has not been reduced by
more than fifty (50) percent as a result ofsuch destruction by fire,
explosion, act ofGod or act of the public enemy. The determination as to
the extent ofreduced valuation resulting from such destruction shall rest
with the Commissioner ofPlanning and Natural Resources.

While not defined in the Virgin Islands Zoning Law, an "act of God" is generally
interpreted to include flooding. This provision provides an opportunity to eliminate uses
from hazardous areas that do not comply with the zoning district within which they are
located if the structures are damaged to the point that over half their value is impaired. It
is imperative that this section of the zoning code be strictly enforced and that the
Commissioner of Planning and Natural Resources not succumb to pressure from property
owners to make a fmding of less than fifty percent devaluation following a flood event.
d)

Virgin Islands Zoning Law: Miscellaneous Provisions

The following sections of the Virgin Islands zoning law pertain to flooding and can be
used to support mitigation activities:
§ 226(0) Building grades
Any building requiring yard space shall be located at such an elevation
that a sloping grade shall be maintained to cause the flow ofsurface water
to run away from the walls of the building but in such a manner as not to
cause run-offsurface water to cause injury to adjacent properties.

§ 226(p) Guts and drainage channels
Guts and drainage channels which exist and which are indicated on the
General Development Plan or zoning maps ofthe Virgin Islands are
essential for the maintenance ofthe health and general welfare of the
people ofthe Virgin Islands. Any encroachment upon, filling or
destruction of these guts or drainage channels, unless approved by the
Department ofPlanning and Natural Resources, is a Violation of this
subchapter.
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Enforcement of the Virgin Islands Zoning Ordinance

The Virgin Islands zoning law is administered and enforced by the Department of
Planning and Natural Resources. As with any law or regulation, the effectiveness of the
Virgin Islands Zoning Ordinance to control development that may exacerbate area
flooding problems is dependent upon its implementation and enforcement. The current
regime allows property owners to petition DPNR to grant a zoning variance or
amendment. While provisions for variances are essential to grant relief to landowners
who may suffer "unnecessary hardship" by virtue of government restrictions on their use
of private property, there have been instances when variances have resulted in an
increased flood risk (as for example, in Bolongo Bay, where flooding problems have
been exacerbated by building in the floodplain and by alteration of the gut and hydrology
of the watershed). Political will and public support are essential ifDPNR staff is to apply
the zoning regulations equally and effectively.
As repeated on page 60, a major impediment to the effective use of zoning in the Virgin
Islands is the lack of administrative mechanisms which could be employed by the
Commissioner of Planning and Natural Resources. Instead, all actions have to be
enforced by actions of the Office of the Virgin Islands Attorney General. This creates a
too-complicated and expensive enforcement process.

7.

Subdivision Controls

a)

Using Subdivision Controls as a Mitigation Tool

Subdivision regulations govern the division of land for development or sale. In addition
to controlling the configuration of parcels, they set standards for developer-built
infrastructure. Subdivision regulations can be used for mitigation purposes by prohibiting
the subdivision of land subject to flooding. If land dedications are required as part of the
subdivision regulation, they can be used to reserve hazard-prone land for non-intensive
uses. Subdivision regulations may also set a standard for public infrastructure that
ensures it is adequate for the assessed risk. For example, the installation of adequate
drainage and stormwater management facilities should be required in flood-prone areas.
b)

Virgin Islands Subdivision Regulations

The Virgin Islands Subdivision regulations are contained in Title 29, Chapter 3,
Subchapter 231 of the Virgin Islands Code. The Law addresses, for subdivisions (1) the
evaluation of flood flows, floodways and flood elevations; (2) the design of channels; (3)
the elevation of roads in flood zones; and (4) the floodproofing of water facilities.
Approval is required by DPNR for any proposed subdivision. Subdivision means the
division of a parcel of land into four or more lots or parcels for the purpose of transfer of
ownership or building development, or, if a new street is involved, any division of a
parcel ofland. Upon filing an application with the DPNR Director of Permits for
approval of a preliminary plat or general subdivision plan, the applicant must submit to
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the Permits Director sufficient plans, data and other information so that DPNR can
determine the extent and scope of the project. The final approved plat must conform
substantially to the approved preliminary plat or general subdivision plan. The Permits
Director must confer with the Department of Public Works regarding the connection of
utilities and other engineering aspects of the final plat. A Coastal Zone permit must be
obtained prior to subdivision approval for all subdivisions in the coastal zone. Upon
disapproval of a preliminary plat, general subdivision plan or final plat, the applicant may
request a hearing before the Board of Land Use Appeals.
8.

Virgin Islands Building Code

a)

Using the Building Code as a Mitigation Tool

Building Codes set forth standards and requirements for the construction, maintenance,
operation, occupancy, use or appearance of buildings, premises and dwelling units.
Building codes apply primarily to new construction or buildings undergoing substantial
alteration. Enforcement of the building code is key to its effectiveness; adherence to
existing codes and standards is essential to maintaining public safety and promoting an
effective mitigation program. This entails adequate training and support for building
inspectors.
Enforcement of the building code extends beyond construction inspections to the advance
review of plans. An applicant for a building permit must submit plans for approval. The
building department reviews the plans and elects to approve or reject them or to require
revisions. Construction cannot begin until officials confirm that the plans are in
accordance with the code. A building inspector must then visually monitor the
construction of the building. The inspector's duty is to make sure that the project follows
the plans as approved. Inspectors are empowered to stop work on projects that fail to
conform to the plans. Any observed errors must be fixed before work can continue. The
inspector must perform a final review before an occupancy permit is issued.
One way to require non-conforming structures to come up to code is to establish passive
or active code triggers, such as a change in use. In order to qualify for a change in use,
the building would have to meet or approach current code. A different kind of code
trigger would require that buildings that have suffered a certain degree of damage be
renovated to a higher level of flood resilience. Another approach to code enforcement is
to establish financial incentives or voluntary compliance programs.
b)

Flood Damage Prevention Rules

The flood regulations of the Virgin Islands are administered by the Department of
Planning and Natural Resources, as part of the building permit review process. These
regulations qualify the Virgin Islands to participate in the National Flood Insurance
Program and establish the legal basis for adoption ofFEMA's Federal Insurance Rate
Maps (FIRMs).
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Developers are required to submit the following:
1.

Evaluation of flood flow, including:

Compute peak discharge for regulatory flood (100 year).
Determine the flooding threat at the site and establish whether the site is
located in a floodway or flood fringe area.
Calculate the IOO-year water surface elevation, based on hydraulic
analysis of the capacity of the stream channel and overbank areas.
Determine the allowable flood fringe encroachment which would not
cause substantial upstream or downstream damage.
Based on the information provided, the Commissioner of DPNR can limit development
on the site and can impose deed restrictions on the land if the subdivider does not develop
the property. Deed restrictions are extremely important because they provide some form
of protection to any purchaser of the land. There may be some liability implications to the
Virgin Islands Government if deed restrictions are not placed before approving a permit.
Additional provisions for flood control include the following:
2.

Channel Design:

•

Provide a stable channel, sized to maintain the flood carrying capacity for
altered or relocated channels.
• Provide compensation for storage losses and velocity increases.
• Stabilize side slopes and bottoms with grass, add spillways and shape
streambeds when altered.
• Retain and protect large trees. Use other suitable measures, e.g., rip-rap and
energy dissipaters to ensure efficient function and stability of streams.
3.

Roads:

•

Provide fmished elevations no more than 2 feet below regulatory flood (100year) elevation.
• Provide drainage openings large enough to carry flood flows without unduly
increasing flood heights.

Flood protection requirements for all new construction or substantial improvements to
existing structures include the following items:
• Residential structures: habitable floor at or above I aO-year elevation.
• Non-residential structures: elevated or flood-proofed to IOO-year elevation.
• Record actual elevation of lowest habitable floor including basement.
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In Coastal High Hazard Areas ("'V" Zones of Flood Insurance Rate Maps) additional
requirements must be met. Some areas of st. Croix especially need to have "A" Zones
converted to "V" Zones.

B.

Virgin Islands Departments, Agencies, Organizations

1.

Virgin Islands Department of Public Works

The Virgin Islands Department of Public Works (PWD) is responsible for the supervision
of, or actual design and construction of, most of the government projects in the islands.
They are especially involved in the extension and improvement of drainage.
The PWD is also responsible for managing the Islands' roads and highways, as well as
solid waste and wastewater. On St. Thomas, many of the existing roadways do not have
proper drainage and many of them do not have any stormwater routing or drainage
structures. Those roads that do have swales, culverts and other drainage devices often do
not receive any maintenance until a major catastrophe occurs. Garbage, debris and
sediment can clog the culverts that route the gut under the road, causing flood water to
flood the roadway and undermine the roadbed on the downhill side. PWD work crews
have also caused erosion problems because of the standard practice of clearing roadside
banks of all vegetation.
The Department of Public Works has been working on a number of flood relief projects
that were originally recommended in studies conducted by the consulting firm of CH2M
Hill Southeast, Inc. in the late 1970s and early 1980s. In some areas it has been found that
solving one flooding problem leads to more problems up- or downstream. Furthermore,
in some areas subsequent activities, such as road building, have altered original drainage
patterns and recommended actions are therefore no longer valid. [source: minutes of
Steering Committee meeting, May 15,2000.]
Unfortunately, because the PWD has such a massive involvement in construction in the
Territory (i.e., there are no other governmental units to take on some of the construction
burden), their technical staff is frequently overwhelmed with miscellaneous projects.
Evaluating present and future projects from a standpoint of stormwater management will
require a full-time engineer experienced with the evaluation and design of structures
associated with stormwater management. Furthermore, the PWD should schedule its
maintenance of drainage systems with a fuller understanding of the nature of flooding
events in the Virgin Islands. Monthly rainfall records for the Virgin Islands indicate that
nearly every month of the year has the possibility for generating high rainfall amounts,
sometimes exceeding the monthly average by 10 inches or more. It is important to note
that while emergency repairs will be needed for such extreme events as hurricaneinduced flooding, such repairs will not be sufficient to protect the Virgin Islands residents
from the relatively frequent rainfall events and prolonged rains which occur outside of
hurricane season.
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These issues highlight the need for a comprehensive watershed-based approach to solving
flooding problems when engineering measures are to be employed and routine
maintenance is scheduled. The Department of Public Works should be supported by
sufficient staffing with technical expertise not only in engineering and construction, but
also with knowledge of broader planning approaches to stormwater management.
2.

Virgin Islands Department of Planning and Natural Resources

The Department of Planning and Natural Resources is the Territory's regulatory agency
and is responsible for all permitting functions dealing with land use in the Islands. The
DPNR is the designated coordinating agency responsible for floodplain management and
administers the NFIP in the Virgin Islands.
The DPNR Divison of Zoning and Subdivisions regulates the sub-division of land and
provides for the orderly development of prospective street systems.
Within DPNR, the Division of Coastal Zone Management regulates development and
promotes the conservation of coastal areas designated within the Tier 1 coastal zone
boundaries as defined in the Virgin Islands Coastal Zone Management Act. The
VICZMA sets forth the program's policies regarding development, public access and
other land use issues. All development within the coastal zone requires a permit for CZM
to ensure compliance with the goals and policies of the VICZMA. As currently defined,
Tier 1 of the Coastal Zone omits much of the inland Zone A (inland 100-year floodplain)
areas, which limits the usefulness of the CZM program for some flood mitigation
activities.
The Environmental Protection Division ofDPNR is responsible for issuing earth
change permits under the Earth Change Law (Environmental Protection Law). While the
provisions of the Earth Change Law are fairly thorough as to the procedures and
requirements that must be met in order to obtain an earth change permit, the law must be
strictly adhered to in order to fulfill its protective mission. However, the violations and
enforcement provisions of the law are so cumbersome as to preclude levying of fines or
other enforcement actions. Often, residents do not apply for a permit until after the land
has been cleared and the permit may be issued almost routinely. Furthermore, there is
currently only one Earth Change Officer, who is responsible for reviewing plans as well
as inspecting sites, for both st. Thomas and st. John. When the law has not been fully
enforced, there have been cases of severe erosion, sedimentation and stormwater flooding
problems.
The Environmental Protection Division also enforces the policies of the Clean Water Act.
Any development that will result in discharges to the waters of the Virgin Islands must
secure a Territorial Pollutant Discharge Elimination System (TPDES) permit to ensure
that discharges are within the water quality standards set forth for designated water uses.
Through the ambient monitoring program, the Division monitors coastal waters for
compliance with permit conditions.
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The DPNR Division of Fish and Wildlife is the territorial counterpart to the federal Fish
and Wildlife Service. The Division serves to protect, maintain and enhance the
Territory's numerous fish, plant and wildlife species. Fish and Wildlife administers the
VI Endangered Species Act, which lists the Territory's species that are threatened or
endangered with extinction. The Division is involved in research, surveys and the
management of fisheries and wildlife. The Division also reviews environmental
assessments for development impacts and provides technical assistance on environmental
issues.
In an era of continuing government fiscal crises, DPNR suffers from understaffing and
lack of training for key permitting and enforcement functions.
3.

VITEMA

Located in the Office of the Adjutant General, the Virgin Islands Territorial Emergency
Management Agency coordinates planning, preparedness, response and mitigation
activities for natural and manmade disasters in the Virgin Islands. The Virgin Islands are
among the most vulnerable societies in the world (Crowards, 1999), with major risks
including hurricanes, drought, earthquake, tsunami and manmade disasters.
VITEMA coordinates the Territorial response to all emergencies and disasters. It
maintains relations with all public and private disaster relief agencies. Funding is
provided by the Government of the US Virgin Islands, the Federal Emergency
Management Agency and the Departments of Transportation and Interior.
A.

Project Impact St. Croix

The increasing number and severity of natural disasters over the past decade demands
that action be taken to reduce the threat that hurricanes, earthquakes, severe storms and
floods impose upon the Virgin Islands' economy and the safety of its citizens. Using
resources provided through FEMA's "Project Impact-Building Disaster Resistant
Communities," Project Impact St. Croix is committed with changing the way Crucians
deal with disasters. Project Impact helps local neighborhoods and housing communities
to protect themselves from the effects of natural disasters by taking actions that
dramatically reduce disruption and loss.
Project Impact St. Croix operates on a common-sense damage-reduction approach, basing
its work and planning on three simple principles:
•
•
•

preventive actions must be decided at the community level;
private sector collaboration and participation is vital; and
long-term efforts and investments in prevention measures are essential.

This program has been a unique experiment: At the federal level FEMA has offered
expertise and technical assistance from the national and regional levels and has tried to
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include other federal agencies in the equation. Project Impact St. Croix is one of nearly
200 Project Impact communities from across the United States.
4.

Virgin Islands Department of Agriculture

The Department of Agriculture has been the major agency building and in the past
maintaining dams and water retention ponds throughout the Virgin Islands. As discussed
above at page 58, residents report these services have been curtailed in recent years.
5.

VI Department of Education

The Department of Education is one of the largest "land owners" in the Virgin Islands,
given the large number of schools on all three islands. In addition, virtually all
schools are identified as Critical Facilities, both in their use as schools and
because many of them are used as public shelters or emergency operations centers
during emergency and disaster conditions.
6.

University of the Virgin Islands

a)

UVI Cooperative Extension Service

The UVI Cooperative Extension Service is the public education and outreach arm of the
University of the Virgin Islands. CES programs include natural resources and agriculture.
It conducts farm, home and site visits; seminars, workshops, short courses, field tours and
presentations. The University of the Virgin Islands Cooperative Extension Service
programs include natural resources, agriculture, 4-H, home economic and rural
development. Also, CES conducts on-farm research demonstration,joins local and
federal agency projects.
In addition, the Cooperative Extension Service has an active water quality program
focused on erosion and sediment control. The CES provides homeowners, renters,
contractors, developers, government personnel or any other interested party with
information on the proper use, design, installation and maintenance of practices to
conserve soil (prevent erosion) and prevent eroded soil from leaving the property.
As part of its outreach effort, the CES conducts workshops and works closely with local
and Federal government agencies to conduct programs and demonstration projects. Other
services offered include site visits, review of erosion and sediment control plans and
identification of plant species. The Cooperative Extension Service Soils Diagnostic Lab
provides soil characterization services to the general public free of charge. In addition,
USDA's updated 1995 Soil Survey o/the U.S. Virgin Islands data can be obtained from
the UVI Cooperative Extension Service office on St. Thomas as well as the USDA
Natural Resource Conservation Service's (NRCS) office in Gallows Bay, St. Croix.
Another resource available from the CES Water Quality Program is the revised 1995
Virgin Islands Environmental Protection Handbook. This Handbook details proper
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measures and practices to implement to control erosion, sedimentation and stormwater
runoff. In addition, information is provided on erosion and stormwater runoff modeling,
as well as design and construction details for specific practices. The Handbook is
intended to be utilized as a guidance manual to assist developers in complying with the
Virgin Islands Coastal Zone Management and Environmental Protection Laws.
Supporting increased dissemination of the Handbook would be a useful mitigation
activity.
b)

UVI Center for Marine and Environmental Studies

The UVI Center for Marine and Environmental Studies is the community education,
information and outreach branch of the University of Puerto Rico's Sea Grant College
Program. VIMAS provides information and programs on marine-related issues and
environmental topics. Marine environmental impact mitigation and marina/shoreline
development practices information is also available.
c)

Virgin Islands Conservation Data Center of the Eastern Caribbean Center of
the University of the Virgin Islands.

[source: Virgin Islands Conservation Data Center's web site at http://cdc.uvi.edu]
The University of the Virgin Islands (UVI), Eastern Caribbean Center (BCC) and The
Nature Conservancy (TNC) have partnered to develop the Conservation Data Center
(CDC), as part of a Natural Resources Identification and Long-Term Conservation Plan
for the Territory.
The CDC compiles, analyzes and disseminates natural resource data. The data being
collected is linked to a Geographic Information System (GIS). The CDC's GIS lab
provides sophisticated analysis as well as accurate and reliable map products for any area
of interest in the Territory.
For a fee, products are available to any agency, company or individual making
development conservation decisions. The CDC helps to identify and evaluate threats to
the natural areas and provides the tools for decision-makers addressing these threats.
Data sets currently available from the CDC include the following US Virgin Islands Data
Vector Coverages:
•
•
•
•
•
•
•
•

Airports, landing strips
Areas of Particular Concern (APCs)
Bathymetry
Bays, estuaries
Census TIGER Lines
Contour lines (2 ft. interval)
Coral Reefs
Dams or weirs and Ditches or canals
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• Digital Orthophotography (1994)
• 10 meter Digital Terrain Models
• USGS DEM (1 :250,000)
• Electrical & Water distribution network
• Estuarine Communities
• Fish hatchery or farm
• Flats, Mangrove Areas and Marsh
• Landsat imagery
• National Wetlands Inventory
• Triangulated Irregular Networks
• Soils (U.S. Department of Agriculture) and
• 1998 St. Croix Vegetative Communities Cover
Among the activities the CDC is pursuing is updating and automating of the 1989 Virgin
Islands Land Use Inventory under a recent agreement entered into with the Department of
Planning and Natural Resources. This CDC project will:
•
•
•
•

Incorporate the 1989 Land Use Inventory into a Geographic Information
System;
Prepare a 1998 digital land-use overlay;
Prepare hard-copy maps for DPNR's Planning and Non Point Source
Pollution Programs; and
Prepare an updated report comparing the 1989 survey to the findings of this
inventory.

As stated by the CDC, it is vital for DPNR to have a clear understanding of current land
uses and trends in the Virgin Islands in order to determine how these uses may contribute
to non point source pollution and water quality degradation. This study will provide an
invaluable tool to help DPNR staff members prepare watershed management plans.
The activities and resources of the CDC have potential to contribute to the flood
mitigation efforts of the Virgin Islands. Much of the data and services available can serve
the dual purposes of resource conservation and flood hazard identification.
d)

Water Resources Research Institute (WRRI)

The Water Resources Research Institute (WRRI) at the University of the Virgin
Islands (UVI) is one of the 54 water resources research institutes established at land-grant
universities throughout the United States and its territories.
WRRI was established in 1973 and operates under the Water Resources Research Act of
1984 as amended by Public law 101-397. Like other water resources research institutes, it
receives partial federal funding provided through the U.S. Geological Survey. Additional
funding is provided by UVI and through contractual projects. WRRI is a part of the
Research and Public Service component of the University.
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The three-fold mission ofWRRI is:

•
•

•

To conduct research on water resources and related areas,
To assist in the training of students and water resources professionals
To provide information exchange in the area of water resources, not only
locally and regionally, but on a national and international level.

An advisory board consisting of representatives from local and federal government,
private agencies and citizen groups assists WRRI in developing its priority areas. This
guidance has resulted in the Institute program historically being responsive to local
needs. A major focus of research has been on the use of rain water cistern systems for
domestic water supply. WRRI has extensively examined the quantity, quality and
management aspects of this source of water which is required by law in the Virgin
Islands.
WRRI operates a well-equipped meteorological station, water quality laboratory and
geographical information systems laboratory on the St. Thomas campus ofUVI. In
addition to their research support roles, these facilities are used for demonstrations and to
provide exposure and training in water resources areas to students that WRRI regularly
employs and the general public.
7.

Non Point Source Pollution Steering Committee

The Non Point Source (NPS) Management Program aims to protect groundwater and
coastal waters by mitigating both land and marine non point pollution sources. The NPS
Management Program is supported by the NPS Pollution Steering Committee, a diverse
group of individuals from the public and private sectors. This Management Plan is
developed to ensure that the Territorial NPS Management Program achieves the nine key
elements of an effective NPS program as described in the "May 1996 Non Point Source
Program and Grants Guidance For Fiscal Year 1997 and Future Years".
Title 12 of the Virgin Islands Code, Section 151, declares that it is the public policy of
the Government of the Virgin Islands to "... conserve and control its water resources for
the benefit of the inhabitants of the Virgin Islands ... ". Title 12 of the Virgin Islands
Code, Section 181, declares that " ... .it is the public policy of the Virgin Islands to
conserve the waters of the Virgin Islands and to protect, maintain and improve the quality
thereof for public water supplies, ..... ". As a result of these declarations of policy, the
NPS Program of the Department of Planning and Natural Resources (DPNR) is eligible
for federal CWA Section 319(h) funds, which are available for project work to protect
and manage the water resources in the Virgin Islands.
Some members of the Non Point Source Pollution Steering Committee believe that it
needs a better defined mandate and annual work program.
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St. Thomas Cooperative Extension Service
UVI Conservation Data Center
St. Thomas Division ofFish and Wildlife
Coastal Zone Management Program
Private Engineering Firm
USDA Natural Resource Conservation Service
Virgin Islands Marine Advisory Service/STT
VI National Park and Biosphere
USEPA
St. Croix Cooperative Extension Service
Eastern Caribbean Center, UVI
DPNR, Division of Enforcement
Virgin Islands Marine Advisory Service/STX
Environmental Non Profit Organization

Long-term Goals

Long-term goals are consistent with the national EPA program vision to achieve and
maintain beneficial uses of water. The long-term goals drive the entire program and are
linked to all other short-term goals and program activities (i.e., each long-term goal is
linked to and supported by short-term goals).
The NPS Management Plan will be continually updated! reassessed to link the Section
319 Non Point Source Program implementation goals to the accomplishment of other
related goals that the Territory established which can help support NPS program
implementation. For example, Section 106 TMDL development and implementation
schedules and Section 6217 CZARA implementation schedules pursuant to Coastal
Nonpoint Pollution Source Program.
The Virgin Islands' Watershed Restoration Action Strategies (WRAS) is being developed
subsequent to the Virgin Islands' Unified Watershed Assessment (UWA) (Attachment A)
and in fulfillment with the Clean Water Action Plan Initiative. The UWAIWRAS outline
goals, activities and milestones to enable the broad variety of public and private-sector
stakeholders to understand specifically where and how their participation can help
implement an effective program.
c)

Program Assessment

Most water management activities in the Virgin Islands fall under VIDPNR-DEP. The
NPS program coordinates activities with the GW, UST and TPDES programs and the
Coastal NPS program (§6217 of the Coastal Zone Act Reauthorization Amendments of
1990 (CZARA)) and with agencies outside ofVIDPNR including UVI Cooperative
Extension Service, the NRCS, USGS, the Department of Public Works (DPW) and the
Water and Power Authority (WAPA).
island resources
FOUNDATION

Page 74

Virgin Islands Flood Hazard Mitigation Plan

28 July, 2000

VIDPNR-DEP is striving to involve most pertinent programs in the decision-making
processes that will affect overall environmental quality, including ground water and
surface water quality.
This work is coordinated indirectly by common environmental goals, direction and focus
within each entity and directly, by memoranda of agreements (MOAs) and memoranda of
understandings (MOUs) between agencies for specific projects. Examples of projects
include stream storm water quality monitoring (UVI-DPNR), innovative septic system
design and testing (UVI-DPNR), farm management plan development and enforcement
(Department of Agriculture (DoA-DPNR), GPS Public Water Supply wellhead location
(VIRC&D-DPNR).
The Territory incorporates the implementation ofCZARA management measures into its
short- and long-term program goals. As is consistent with CZARA, the Territory program
plans include a long-term goal of implementing management measures within a I5-year
timeframe. The Territory's plans also include 5-year implementation plans that are
designed to demonstrate progress in achieving full implementation of the management
measures. The 5-year implementation plan describes when and how program
implementation will occur, including mechanisms for tracking and monitoring
implementation. The plan contains interim milestones and benchmarks that will serve as
a basis for evaluating progress in achieving program implementation goals.
Evaluations are based upon a variety of factors that are listed for each category ofNPS
pollution. For example, the construction program will be evaluated based on trend
analysis of long-term data collected at ambient water quality monitoring stations; analysis
of project water quality monitoring when possible; and analysis of watershed monitoring
through the implementation program. The NPS Committee (of Local and Federal agency
representatives) will discuss these evaluations annually and recommend program
revisions as appropriate. The NPS Committee will also meet annually to set priorities for
the NPS Management Program for the upcoming year. The Territory and appropriate
cooperating agencies will then work together to develop projects to meet those priorities.
In addition, every five years the NPS Committee will use information available from the
Territory's 305(b) water quality inventory report to establish, update the WRAS and
identify priority watersheds for the next five years and to evaluate the current program.
New sections will be prepared in response to changing conditions of the Territory's
waters as indicated in the Report.
As per the WRAS, the Territory uses a watershed-based management approach and
prepares water quality management plans for category I (high priority) watersheds. The
plans for each of the category I watersheds are prepared by DPNR, and include
consultation with a wide range of stakeholders including Federal and Territorial
representatives, industry groups, environmental groups and university researchers. The
plans are circulated for public review presented at public meetings in each watershed.
The management plan for a given watershed is completed and will include a detailed
schedule for obtaining approval of plans for each watershed. The plans are then to be
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evaluated, based on follow-up water quality monitoring and updated at five-year intervals
thereafter.
The Territory is systematically implementing a plan to further develop its technical
capabilities. DPNR is in the process of updating and computerizing its environmental
database. The database will be integrated into a Territorial Geographic Information
System (GIS) to be housed under the umbrella institution Virgin Islands Resource
Management Cooperative (VIRMC), an affiliation ofVIDPNR, UVI, the National Park
Service, Island Resources Foundation and the Nature Conservancy (TNC). Water Quality
Data, USTs and other pollution hazards will be added to the GIS and the database
inventory will serve to increase the capability of managing the natural resources and
possible damage to the resources. Location data will be derived using GPS equipment to
the standards set by EPA Location Data Policy.
d)

Recommended Flood Hazard Working Group

To reinforce and integrate Flood Hazard Mitigation actions within the scope of the
existing Non Point Source Pollution Steering Committee, this Plan recommends
establishing a Flood Hazard Working Group within the existing Steering Committee
membership. In addition, VITEMA will work with the Steering Committee to explore the
possibility of expanding Steering Committee membership to include some of the
important actors in Flood Hazard risk, including the Department of Public Works, the
Department of Housing, Parks and Recreation, the Housing Authority and the Virgin
Islands Port Authority.

C.

Federal Programs

1.

Federal Environmental and Land Use Law Specific to the Virgin
Islands

Any project involving potential impacts on coastal waters must be reviewed by several
federal agencies. All wetlands in the Virgin Islands lie in Tier 1 of the Coastal Zone.
Accordingly, permits must be obtained from the U.S. Army Corps of Engineers. Projects
must be reported to National Marine Fisheries Service and U.S. Fish and Wildlife
Service, as well as the Coastal Zone Management Division of the Department of Planning
and Natural Resources.
The Army Corps of Engineers and the Department of Planning and Natural Resources
have developed a joint permit application form for use in projects requiring both agencies
to issue permits for work in the waters of the United States and fills affecting wetlands.
If a given proposal potentially endangers or threatens a protected species, notification
must be made jointly to U.S. Fish and Wildlife Service, National Marine Fisheries
Service and Virgin Islands Division ofFish and Wildlife.
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The local Division ofFish and Wildlife, in the Department of Planning and Natural
Resources, serves as a representative of the U.S. Fish and Wildlife Service. These
agencies work together under a Memorandum of Agreement for Endangered Species.
At the present time, there are two areas in the Virgin Islands that have been classified as
National Wildlife Refuges:
•

Sandy Point, St. Croix. This beach area is used by leatherback turtles for nesting and

was recently designated a National Wildlife Refuge to provide protection for this
endangered species.
•

Green Cay, St. Croix. This is a small island Northeast of Christiansted. It is one of
the last remaining habitats for the endangered lizard.

The National Park Service has concurrent jurisdiction with the Virgin Islands government
on federally owned land areas of the Virgin Islands National Park on St. John. Offshore
water areas within the park are under the jurisdiction of the Park Service, Corps of
Engineers, Government of the US Virgin Islands and the U.S. Coast Guard. Acts of the
Virgin Islands government and the U.S. Code of Federal Regulations apply to lands and
waters of the National Park. The Virgin Islands government has jurisdiction over the
enforcement of traffic regulations on roads in the park. It retains rights-of-way for all
dedicated roads, as defined by an official map that includes tracks now reverted to trails
or completely overgrown.
The territorial government exerts control over lands and activities on St. John through
public health and safety laws. It also has legislation providing for the protection of water
resources, wildlife and the environment. The National Park Service cooperates with the
territorial government in these matters.
Zoning regulations of the territorial government were approved August 8, 1972. They
permit residential development on mostly privately-owned park lands (Island Resources,
1985).
2.

The National Flood Insurance Program (NFIP)

FEMA's National Flood Insurance Program makes available federal insurance for
structures (and their contents) located in participating communities. In order to participate
and qualify their residents for flood insurance, communities must adopt minimum
regulations governing floodplain development. For example, participating communities
must prohibit new development in designated floodways that raises flood levels.
Additionally, the lowest floor of all new buildings in Special Flood Hazard Areas must be
elevated to or above the height of the 1% probable flood elevation or 100-year flood. A
third requirement is that subdivisions must be designed to minimize exposure to flood
hazards. Added standards are imposed on communities where the flood hazard is
compounded by coastal wave action. NFIP also issues Flood Insurance Rate Maps
(FIRMs), which delineate the Special Flood Hazard Areas or areas subject to the 1%
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chance of flooding as A~zones (riverine floodplains) and V~zones (coastal flood hazard
areas).
Inaccurate or out~of~date FIRMs may have been responsible for siting some emergency
housing relocation projects in flood prone areas of St. Croix in the aftermath of Hurricane
Hugo.
NFIP also issues Flood Insurance Rate Maps (FIRMs) that provide information
concerning the location of the flood zone (100 year boundary contour). The Territory's
zones as delineated on the FIRM maps are A, AB, AO, Al~30, YE, B, C, V, VO, VI-30.
Each zone is specifically marked and contains its own definition, rules and regulations.
Mandatory insurance is required within these areas. This map is prepared after the risk
study for the community has been completed and the risk premium rates have been
established. These areas are generally associated with Coastal High Hazard Areas. The
maps are also defined by the community panel number, the map section panel number
and the last date of revision. The FIRM maps can be obtained from DPNR's Permit
Division and the Fish and Wildlife Division.
Property owners who wish to remove their property or structure from a floodplain
designation may do so under certain conditions through a Letter of Map Amendment
(LOMA) or a Letter of Map Revision (LOMR). A LOMA determination is based on the
elevation of "natural grade" either at the point next to the foundation (to remove the
structure only) or the lowest point on the parcel or a portion of the parcel. All structures
built before the FIRM came into effect are considered to be sited on "natural grade."
When that elevation is at or above the Base Flood Elevation (the elevation of the flood
level of the 100~year flood having a 1 percent chance of being equaled or exceeded in a
given year) FEMA will amend the FIRM by letter, thus removing the structure, the parcel
or a portion of the parcel from the floodplain. This is considered a map of amendment
and is based solely on ground elevation. Most lenders will not require flood insurance
when the property owner presents such a letter but the insurance requirement is a lender
decision.
If a property has been filled, a property owner, with public input, may request a Letter of
Map Revision (LOMR). A LOMR may be requested for the structure, parcel or portion of
the parcel. Two elevations are required: 1). The lowest point on the parcel or next to the
foundation or cistern; and 2). The lowest floor, including basement or cistern if a
structure exists on the parcel. In order for the LOMIR to be issued, the ground floor
elevation as well as the lowest floor elevation must be at the Base Flood Elevation or
higher. In any event, the determining factor for the issuance of a LOMA or LOMR is
"natural grade" or "fill."
The regulations pertaining to LOMAs and LOMRs can be found in the NFIP regulations
under Title 44, Chapter 1, Parts 65 and 70, Code of Federal Regulations (CFR). The
purpose of Part 70 is to provide an administrative procedure for a FEMA review when a
property owner believes that his or her property was incorrectly included in a designated
SFHA.
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The National Flood Insurance Program defines a flood as a general and temporary
condition of partial or complete inundation of normally dry land by water. The NFIP
further states that the following conditions can also apply:
•

The overflow of inland or tidal waters;

•

The unusual and rapid accumulation of runoff of surface waters from any
source;

•

Mudslides (i.e., mudflows) which are caused by flooding and resemble a river
of liquid and flowing mud on the surface of normally dry land;

•

The collapse or subsidence of land along the shore of a lake or other body of
water as a result of erosion or undermining caused by waves or currents of
water.

In order to quality as a general or temporary condition, the flood must affect either two or
more adjacent properties or two or more acres of land and must have a distinct beginning
and ending point.
The purchase of flood insurance is mandatory as a condition of receipt of federal or
federally-related financial assistance for acquisition or construction of buildings in
Special Flood Hazard Areas of any participating community. Some lenders are still not
aware that residents of high risk areas can purchase flood insurance and, as a result, many
people are still uninsured. It is important that borrowers, government representatives and
lenders receive information concerning flood insurance. Federal insurance is available to
protect homes, condominiums, apartments and commercial structures. Federal flood
insurance can be purchased by residents in a participating community whether the
structure is located in a high risk flood zone or not. Homeowners should also be aware
that there is a 30 day waiting period before a flood insurance policy becomes effective.
The US Virgin Islands joined the NFIP in October 1980. The Territory adopted NFIPcompliant floodplain management provisions under Rules and Regulations on Flood
Damage Prevention Title 3 Executive, Chapter 22, Department of Planning and Natural
Resources, Subchapter 401(b)(15), VIRR. The VI Department of Planning and Natural
Resources is the local agency responsible for regulating new construction and major
improvements in areas that are subject to flooding.
Initial FIRMs of the Virgin Islands' were issued in August, 1980; the most recent updates
were published on July 20, 1998. There are currently 2,000 policies with coverage of
$220,004,000. There are 170 Repetitive Loss properties, identified in VITEMA's data.
For a discussion of the Virgin Islands' floodplain management activities, see section V.
A. 1. above.
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Watershed-Based Regulation Under the Clean Water Act

The Federal Water Pollution Control Act of 1972 ("Clean Water Act" or "CWA"). was,
as the title suggests. aimed primarily at solving the increasing water quality problems in
the United States. It contained the authority and funding mechanisms for current
watershed and river basin approaches to water resource management.
The focus of the CWA has been the control, reduction or eradication of point-source
discharges of pollutants into the navigable waters and groundwater. While the CWA
recognized that the restoration of our water resources would require more than control
over point sources, the majority of funding and project development dealt with point
source discharges. Section 402 of the CWA established the National Pollutant Discharge
Elimination System ("NPEDS"). The NPDES required all pollutant sources to obtain a
permit in order to lawfully discharge into the water. Congress authorized the
Environmental Protection Agency to set pollutant standards and states refer to these
standards in determining how much discharge to allow.
The 1987 amendments to the CWA required states to develop plans for reducing
stormwater runoff and other non point source pollutants. This has led to increasing
attention to the potential of a watershed approach. since the primary sources of non point
pollution are often difficult to identify and manage. Many now recognize that non point
pollutants represent one of the greatest challenges ahead and require a more
comprehensive and multifaceted strategy.
In 1991. the EPA published its Watershed Protection Approach Framework and has since
been working with states to develop watershed plans for pollution control. The watershed
approach emphasizes the use of smaller. hydrological management units that are better
equipped to handle the localized geographic focus of a watershed. It also emphasizes
processes that allow for use of advances in scientific knowledge. public-private
partnerships and stakeholder groups.
Section 303(d) of the Clean Water Act requires states to identify waters with insufficient
pollution controls and to calculate necessary limits on pollutant loadings from both point
and non point sources to achieve water quality standards. Water quality standards have
two components: (1) designated uses; and (2) water quality criteria.
[Note that there is also a NOAA -supported watershed research and planning activity in
the Virgin Islands which has published a draft watershed management plan for the Fish
Bay watershed in St. John.]
4.

USDA/Natural Resources Conservation Services

The Natural Resources Conservation Service of the US Department of Agriculture assists
landowners with farm subsidy and erosion controls programs. The Service provides
leadership and administers federal programs to help people conserve. improve and sustain
natural resources and the environment. The USDAlNRCS is also an important partner in
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the Non Point Source Committee which coordinates many elements of the Territory's non
point source and watershed management programs.
5.

Coastal Barrier Improvement Act

In 1990, the Federal Coastal Barrier Improvement Act was established to provide
additional protection for barrier islands remaining within the United States and its
territories. The purposes of this system are to: halt development in low-lying areas
subject to natural disasters like flooding and hurricanes; to stop wasteful federal
expenditures in these areas; and to protect valuable natural resources form being
destroyed by unwise economic development. Thirty-two shoreline areas of the US Virgin
Islands have been approved for protection through this Act as discussed above.
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Recommended Mitigation Measures

Although the growth ofthe Virgin Islands has slowed considerably since the go-go
development days of the 1950's, -60's and early 1970's, the Virgin Islands continues to
experience major environmental stress, resulting in increased degradation of many of the
islands' natural resources. This is due in large part to the changing lifestyle ofIsland
residents and visitors, which, as in the United States as a whole, has become increasingly
consumptive (more cars, more water consumption, more land consumption, etc.). This
trend has a direct impact on the Island's level of vulnerability to flooding. The continued
improper use and development of historic floodplains, combined with an outdated
approach to stormwater management that includes policies of altering the area's naturally
functioning waterways (such as straightening, dredging and paving the guts) has
heightened the risk of property damage and loss of life from flooding. This includes the
risk of flash flooding on St. Thomas and St. John, a particularly dangerous kind of
flooding due to the speed of its onset (precluding warnings to residents) and the velocity
of its flow, as well as the risk of coastal and lowland flooding in St. Croix.
Although the data gathering and technical evaluations required to properly delineate
floodplains and to establish flood elevations can be quite complex, proper management of
development can help alleviate many of the flood problems of the future. Existing
development can often be protected by the use of engineering methods, including
elevation of structures, provided these techniques are not employed in an ad hoc manner.
A strong ethic of preserving natural resources will also go a long way towards mitigating
the impacts of flooding for existing as well as future development
This section of the Plan describes some of the measures that can be used to help protect
the people and property of the Virgin Islands from flood damage. Of course, not every
measure will be appropriate for all the conditions in the Islands. The steep volcanic
slopes of St. John and St. Thomas are very different than the gentle rolling landscape
topography of St. Croix and each will call for mitigation approaches targeted to alleviate
flooding problems associated with the respective terrain. It is important to note that these
methods must be implemented only after careful consideration of all the impacts they
may have - both direct and cumulative. This calls for a holistic approach to any and all
mitigation efforts in the Virgin Islands. The watershed based approach to management is
a feasible alternative to combine the efforts of several organizations and agencies within
the Virgin Islands that are already committed to carrying out mutual goals, such as
conservation, water quality, public health and safety and economic resiliency.
In order to be effective, these measures must be in place before a flooding disaster
strikes. Pre-disaster planning is key to reducing the Territory's level of vulnerability to
flood damage. However, the period immediately following a flood provides a unique
window of opportunity to implement long-term mitigation plans because the issue is then
fresh in everyone's mind. In addition, federal funding is often made available to carry out
mitigation projects following a disaster declaration. The rebuilding phase following a
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major flood is a prime time to ensure that the community will become less vulnerable and
more resilient to future floods, as public acceptance of mitigation policies is highest while
the reality of flooding is still evident.

A.

Regulation and Permitting

The Virgin Islands has laws on the books that deal with land use, erosion and sediment
control, development and flood damage prevention. The existing regulations should be
enforced. Had the Government recognized the stormwater problem and been able to
effectively enforce the regulations concerning the non-disturbance of vegetation in the
natural guts, strictly complied with earth change permitting requirements and followed all
the regulatory provisions of the Coastal Zone Management Act, far fewer flood damage
problems would probably have been experienced and millions of dollars would have been
saved.
Adherence to the existing regulatory regime extends equally to the private sector
development community as well as to government activities. Many of the flooding
problems being experienced today are the direct result of government projects that were
either poorly designed or poorly executed from a broad-based stormwater management
perspective.
1.

Adequate Staff Support

The Government of the Virgin Islands must adequately staff, train and equip the
regulatory agencies charged with issuing permits. Inspectors must be present on the job
sites to check that what is on the plans is happening in the field as well as to spot
problems in drainage, etc. before they become disasters.
2.

Training and Education for Government Officials, Developers and
Residents

In order for floodplain management efforts to be effective, developers must be made
aware of the regulations before they subdivide land in the floodplain, since this allows
them a chance to create parcels that are in compliance. Government officials and
individual homeowners must also be fully apprised of regulations and permitting
procedures.
An important resource to tap for this process is the Non Point Source Education (NEMO)
Program for Municipal Officials of the US Department of Agriculture, being organized in
the USVI by the Cooperative Extension Service.
3.

Add Flood Criteria to CZM Permitting

All outstanding major (and minor if possible) projects that are being planned or will be
going into construction soon should be reviewed to ensure that they are compatible with
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flood damage mitigation. This is especially important in the selection of sites for schools,
housing projects, etc. At a minimum, the Coastal Zone Management program should
incorporate increased concern for flood hazard mitigation into its existing review of
developments in the coastal zone.
In addition, many public meeting participants recommended either the adoption of a
version of the Comprehensive Land and Water Use Plan, or alternatively (and possibly as
an interim measure), the extension of "Tier 1" coastal zone status to at least all Special
Flood Hazard Areas, to increase permit control over these critical areas. The scope of the
Coastal Zone Management Program could be expanded to include review of more
projects with flood hazard implications if Tier 1 status were extended to all development
slated to take place in flood zones.
4.

Create a Flood Hazard Area of Particular Concern

An alternative proposal to the extension of Tier 1 status to all of the SFHA is to create an
Area of Particular Concern for Special Flood Hazard Areas. This would also serve to
tighten the review standards for projects in these areas to include flood impact criteria
through management plans. In the absence, however, of any implementation or
management plans for any of the other Areas of Particular Concern in the US Virgin
Islands 22-years after passage of the Coastal Zone Management Program, defining the
SFHA as Tier 1 of the Coastal Zone is preferred over APC designation.
5.

Zoning and Subdivision

While the Virgin Islands Zoning and Subdivision Laws are not as comprehensive as those
in some communities, they may still serve as an important regulatory tool in protecting
future development from flooding. Parts of the regulations may require revisions in order
to be clarified and strengthened in terms of implementation and enforcement. The
ordinances may also benefit from an updating process with a re-drawing of maps and rethinking of the uses permitted in various zones.
The present zoning system in the Virgin Islands has no control over flood mitigation as
long as the Legislature is the first level of appeal to determine whether lots or parcels of
land should be re-zoned or remain the same. Often DPNR recommendations for or
against a particular parcel of land due to flood problems are overruled by the Legislature.
The problem is, the majority of legislators too often decided to vote in favor of re-zoning
a parcel of land. DPNR needs to be given the authority or power to determine land use
not legislators. [Steering Committee member recommendation]
6

Enforcement of the Building Code

The Virgin Islands Building Code applies primarily to new construction or buildings
undergoing substantial alteration and can be an effective long-term measure to increase
the likelihood that buildings subject to the code are built to minimize damage from
flooding. Strict enforcement of the code can also ensure that non-conforming uses that
island resources
FOUNDATION

Page 84

Virgin Islands Flood Hazard Mitigation Plan

28 July, 2000

are damaged more than fifty percent will not receive a permit to rebuild. The code is
administered and enforced by certified inspectors from DPNR.
When contractors and developers comply with the code and when the Government has
active inspection and enforcement programs, the building code will work. Lives are
saved, injuries are minimized and property damage is reduced. Recent experience with
the strict enforcement of the post-Marilyn code revisions has demonstrated the economic
value of strong codes, strictly enforced. For these reasons, the Virgin Islands should
emphasize the education of public officials and the general public on the importance of
the building code and construction standards.
To promote the building code as a key element in the Islands' mitigation strategy, the
following methods can be employed:

B.

•

include proposals for floodproofing homes and cost-effective strengthening
features in specifications for publicly-funded housing programs;

•

promote other incentives (e.g., casualty insurance premiums and bank
mortgage programs) that will foster public acceptance of cost-effective
mitigation measures; and

•

provide adequate training and support for officials to strictly apply the code to
projects both at the plan review stage as well as monitoring during all phases
of construction.

Property Protection

Where development has occurred in floodprone areas and corrective action is not feasible
for economic or other reasons, consideration should be given to modifying the impact of
flooding on houses and other structures.
The impact of flooding on existing development can be reduced significantly if structural
floodproofing of individual buildings is combined with responsible planning, public
awareness and flood insurance programs. In practice, the combination of these measures
must be evaluated by a site-by-site analysis of the magnitude and type of hazard which
exists at each unit. It is likely that door-to-door visits of each household would be
required to implement an effective program in the Virgin Islands.
The first priority for analysis of property protection options are the 140+ structures which
have been identified as Critical Facilities by Emergency Management agencies and
which are in the Special Flood Hazard Area. (See Appendix D for a list of all 282 Critical
Facilities.) The emphasis in St. Croix especially needs to be on Critical Facilities which
flood, rather than merely those which are in the SFHA. The maps and aerial photos on
pages 17, 18 and 24 show the discrepancies between reported flood areas, areas of high
standing water and the SFHA in St. Croix and the clusters of Critical Facilities in that
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general area. Assessing the degree of risk and the significance of each Critical Facility is
the critical first step in property protection.
1.

Elevation

Elevating a building or facility means raising the structure above the flood level. In
coastal areas, elevating may be used to raise shorefront buildings above storm surge and
storm wave heights. It is also possible to elevate a building'S interior components, such as
the electrical and cooling systems, at a faction of the cost of elevating an entire structure.
Traditionally, many St. Thomians built their homes with a ground floor slab more than
about 18 inches above the surrounding land surface. This practice was generally followed
until the building boom of the 1960s. Resuming this tradition could reduce the number of
new buildings being flooded.
Elevation is one of the best techniques for protecting buildings that are, or for some
reason must be, located in areas prone to flooding. Elevation is cheaper than relocation
and is less disruptive to the neighborhood. It must be noted, however, that elevating a
building increases its vulnerability to high winds and earthquakes. Elevating buildings in
areas that are subject to erosion must be done carefully to ensure that the foundation is
not swept away in a storm or over time. Furthermore, in the Virgin Islands cisterns are
usually incorporated as part of the lower floor slab, which may make elevation
impracticable for many existing structures, with the exception of mobile homes and small
wooden houses.
Residential structures in high-hazard flood zones must be elevated to NFIP standards in
order to be eligible for federal flood insurance. Open foundations should be required in
higher-velocity zones to allow water to flow beneath the structure. Pilings may also be
used to elevate structures for conservation purposes where vegetation exists.
One less expensive way to reduce flood damage is to elevate only a structure's appliances
and utilities. Equipment can often be moved to an upper floor. However, relocating
systems is likely to involve plumbing and electrical changes. Electrical system
components, including service panels (fuse and circuit breaker boxes), meters, switches
and outlets should also be elevated at least 1 foot above the 100-year flood. These
components suffer water damage easily and could short and cause fire. By elevating
electrical and mechanical equipment buildings should be able to recover more quickly
and less expensively. Property owners should be careful to floodproof the parts of their
elevated buildings that remain subject to flooding, such as basements or garages.
FEMA has developed a set of criteria that may be used to evaluate whether a building can
be elevated. It must be accessible below the first floor for placement of jacks and beams,
it must be light enough to be lifted, it must be small enough to be elevated in one piece
and it must be strong enough to survive the elevation process.
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Floodproofing

Floodproofing is a process by which buildings are altered to become less vulnerable to
flood damages. There are essentially two categories of floodproofing: permanent and
temporary. Permanent measures are those that, once installed, remain in place and in
effect for the life of the structure. This approach is most applicable to the Virgin Islands
since flash floods can occur so quickly and usually at night, so that advance warning of
floods, except of a general nature, is not possible.
Temporary measures can include removable bulkheads for windows and doors, moving
goods and materials to higher elevations and sandbagging entrances. They are subject to
human error and require advance warning of high floodwaters and therefore have
limitations for their use in the Virgin Islands.
a)

Permanent Floodproofing

Preventing floodwaters from entering structures by constructing watertight walls or
levees around the structure or by utilizing the outer walls of the structure itself
Numerous islanders have attempted to use walls around their yards for floodproofing,
with mixed success. A major problem with these walls is that they are usually not strong
enough to resist the force or hydrostatic pressure of the water. The use of simple concrete
block construction instead of steel rod and block or reinforced concrete construction with
a good foundation is frequent and often results in structural failure of the walls.
Another problem is that if too many walls are built, the floodway is constricted and the
water either builds up to greater depths or finds a new exit, often to the detriment of some
unwalled resident. For places with walls or levees, consideration should be given to
having a pump available to remove any water entering the walled area.
When the actual walls of the structure are used to prevent waters from entering, there are
special considerations to be made. Most structures are not designed to withstand
hydrostatic pressure on the exterior walls. The principal reason most structures do not
collapse during flooding is that water enters the structure, equalizing inside and outside
pressures. The principal considerations for permanent structural floodproofmg are that:
(1) the exterior walls be impermeable; (2) all openings below the design flood level be
closed; and (3) that the structure can withstand anticipated hydrostatic pressure and
buoyancy.
Methods of floodproofing include flood shield closures at doors and windows and
backflow devices on sewer and water lines. It should be noted that permanent
floodproofing of new and old structures does not eliminate a flood hazard, just reduces
the damage potential.
When constructing new structures in a flood hazard area or repairing existing structures,
water-resistant materials and damage-reducing construction practices can be used to
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reduce the potential for damages. Construction materials and practices that can be used to
reduce potential flood damages include the following:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Overhead or watertight underground energy and telephone lines;
Large space for temporary elevated storage of contents during flood
hazard;
Elevated main electrical distribution box;
Elevated electrical outlets;
Water-damage-resistant woodwork (cabinetry, etc.);
Anchored propane gas tanks;
Elevated outside vent for the discharge of air from clothes dryers;
Impermeable or damage-resistant thermal and acoustical insulation;
Water resistant wall material: polyester epoxy paint, plastic tiles, treated
wood beams, etc.;
Outside drainpipe with valve at floor level for draining water trapped in
the house;
Sewer gate valve to prevent backflow of sewage;
Sump pump for cleanup;
Extra-wide doors for rapid removal offurniture;
Water-damage-resistant carpeting;
Water-damage-resistant floor finish: linoleum, rubber, vinyl;
Protected cistern overflow pipe;
Anchorage to foundation to prevent flotation and/or overturning,
especially for mobile homes.

Even with the use of these materials and practices, it is important to reiterate that if the
objective is to prevent water from entering a structure, it is imperative that the structure
be designed to withstand the anticipated stresses, with a firmly anchored foundation to
prevent flotation.
The advantages of using permanent floodproofing for flood damage mitigation are that:
•

Permanent floodproofing measures are tailored to the flood hazards of
individual structures;
• These measures may provide a reasonable safety margin which permits the
occupancy of floodplain site and use of the surrounding infrastructure;
• A door-to-door analysis and/or discussion of site-specific floodproofmg
measures should improve public awareness of potential flood hazards.

The disadvantages of using permanent floodproofing for damage mitigation are that:
•
•

Permanent floodproofing is generally limited to structures which are
watertight and can withstand the hydrostatic and uplift pressure of the
design flood;
They may create a false sense of security to flood hazards;
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They are subject to human error and may produce higher damages when
the design flood is exceeded;
Flooding of surrounding areas still occurs with the possible elimination of
services or emergency access to a floodproofed site;
Permanent floodproofing measures are generally most applicable to new
structures;
The cost to evaluate site-specific flood hazards may be high.

Temporary Floodproofing

Temporary floodproofing must be put in place each time it is needed. This requires
reliable advanced warning, then time and effort to install the material. Since flooding is
often short-lived, these measures can be effective for certain applications. The flash
nature of floods in the Virgin Islands, where the inundation from riverine flooding will
generally be less than a few hours for most locations, means that floodproofing can be
planned to be effective for just a short time period and that utilities need not function
during that period; but at the same time, sewers should not back up into the structures,
nor should the water supply become contaminated. Automatic backflow devices or hand
valves should be installed on main water service lines and sanitary sewer systems that
have openings below the regulatory flood elevation.
The greatest question in any potential flood situation is whether to stay in (or adjacent to)
a structure to try to protect it. Waves several feet high have passed through homes in the
islands during storms, so the potential for being swept away certainly exists.
Some of the materials which can be used for temporary floodproofing are:
•

Sand bags to block flow;

•

Plywood to cover windows and/or entrances;

•

Towels to stuff around doors to reduce leakage;

•

Wood or plastic to cover fences to make a wall;

•

Wood beams to brace fences, doors, etc.;

•

Concrete or wood blocks to raise furniture off the floor;

•

Rags, caps or plastic to plug the cistern overflow to prevent contamination.

Many of these temporary floodproofmg measures are commonly used in the Territory.
Given the low cost and versatility of some of the measures, they can be useful for lowlevel flooding if available and used in time.
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Natural Resource Protection

When used in conjunction with other mitigation tools such as acquisition, elevation-inplace and land use planning, the maintenance of natural systems offers an effective, longterm strategy to achieve multiple objectives. Environmentally sensitive areas, such as
floodplains, saltwater wetlands, mangrove swamps, sea grass beds and coral reefs are all
prime targets for conservation. These areas can help reduce the impact of flooding on
development. For instance, floodplains are designed to hold the overflow of riverine
flows when the channel's capacity is exceeded. Mangrove swamps help dissipate the
energy of both normal wave action and storm surge. And the reef systems surrounding
the islands serve as an energy buffer zone that helps to reduce beach and shoreline
erosion.
Although the focus of natural resource concern in the Islands is on coastal and marine
habitats, the loss of forest cover due to development activities cannot be ignored. Not
only is the loss of habitat critical, but also it is a significant contributor to the Islands'
watershed problems. Forest cover serves an important function in absorbing excess
surface flow, reducing flood potential and controlling erosion.
Another critical natural resource in relation to flooding are the guts themselves. There is a
law stating that development should be at least 50 feet away from guts or stream beds in
the Virgin Islands-most residents of the islands know this law which dates back to the
Danish rule of the Virgin Islands. Green space or green space water ways is a natural
buffer that was placed there by nature. Therefore, we should abide by it. Too many
developments in the Virgin Islands have built inside or near "guts" which create flood
problems. The law needs to be enforced. [Olasee Davis, personal communication]
While the optimal method is to preserve natural areas in their original state, some
resources can be "man-made," such as constructed wetlands. Constructed wetlands can
range in size from a small pond or creek that will fit in a single backyard to reconstructed
wetlands that cover acres of land. These are used to hold or retain stormwater runoff
Usually the runoff will flow into one end of the system at much higher rate than it is
released. As the water gradually flows through the system, sediments and related
pollutants are deposited into the wetland. Once deposited, the excess nutrients or other
pollutants are taken up by the wetland plants, broken down by natural soil producing
processes, or are bound to the sediment particles that are trapped in the gradually
accumulating soil. Disadvantages of these systems are that excess amounts of sediment
can overwhelm the system and effectively smother growing plants and excess amount of
water can actually scour through the system, effectively re-suspending and transporting a
pulse of pollution further downstream.
In addition to reducing damage to property, these natural resources also contribute to the
economy of the Virgin Islands by providing fish nursery habitat to sustain the fishing
industry and by providing many of the natural amenities that support eco-tourism. The
natural environment also serves as an important filtering agent to protect water quality.
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All of these features enhance the quality of life for Virgin Islanders and should be
protected to the greatest extent possible.

D.

Emergency Services/Response Planning

Response planning includes flood forecasting, disaster preparedness and post-flood
recovery.
1.

Disaster Warning

Based on local knowledge and custom, many islanders who have experienced floods in
the past have a good feel for when the conditions are right for heavy runoff. These floods
are usually immediately preceded by some very intense rains that give further warning to
occupants. Old timers in the community should be looked upon as resource persons. They
have lived in particular areas of the islands that they knew that flood. The knowledge of
these individuals are very valuable. Any kind of public hearing relating to creating new
flood maps for the Virgin Islands, older timers should be contacted to give their input.
The reliance on "feelings," however, is not enough to protect residents and visitors from
flood hazards, especially where flash flooding poses a major danger.
Flash flood warning forecasting is incorporated as part of the weather report from the
National Oceanic and Atmospheric Administration (NOAA) office in San Juan. It is
broadcast regularly on news programs in the islands and appears in the local papers as
part of the weather forecast. Although these warnings will probably come before periods
of flooding, they are also promulgated when floods do not occur or when they occur only
in parts of Puerto Rico. Thus, there are many more warnings than there are floods. This
tends to reduce action and relax vigilance when the warnings are heard.
The weather warning system can be enhanced by employing the following measures:
•
•
•
•
•
•
•
2.

identify gaps in NOAA weather transmissions;
take corrective actions to address the shortfalls;
provide NOAA weather radios for schools, day care centers and nursing
homes;
improve emergency management communications;
develop a severe weather awareness outreach campaign;
install an automated telephone warning device and automated multi-ton
siren to broadcast flash flood warnings;
install informational signs in the flash-flood prone areas.

Disaster Preparedness

An important part of response planning is disaster preparedness, which includes
maintenance of vital services (e.g., energy, water, hospitals, sewage and traffic control),
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identification of safe evacuation routes, temporary stations of safety and shelter and the
availability of manpower and equipment.
The long-term implementation of a flood mitigation program requires that post-flood
recovery procedures be established prior to the crisis of a flood disaster. Much of this has
been accomplished by the Virgin Islands Emergency Management Agency.
Becoming a member of the national Emergency Management Assistance Compact
(EMAC) will greatly facilitate the receipt of assistance in the event of a natural disaster.
Participation in EMAC provides for each member of the Compact to access assistance
available form the other member states and territories when disaster strikes. The compact
comprises 30 jurisdictions, with four more on the waiting list. Compact members assist
one another by providing help where needed.
EMAC assistance is often less expensive than that provided by FEMA and may be more
readily available. FEMA supports state and territorial participation in EMAC and has said
it would not limit federal disaster assistance. Another advantage of participation in
EMAC is the potential for training VI employees, who could be sent to stateside locations
to obtain training in emergency management.

E.

Structural Measures

F or the past decade, Island Resources Foundation has been working in cooperative
research programs with the Earth Resources Department of Colorado State University,
the Virgin Islands Department of Planning and Natural Resources, the Virgin Islands
Water Resources Research Institute, the VI National Park and several other groups
including neighborhood associations in a systematic series of studies of erosion and
sediment problems in the unique conditions of the US Virgin Islands. In the course of
those studies, it has been discovered that the US-standard calculations for soil loss (USLE
and RUSLE) seriously understate the actual sediment loads generated by floods and other
rainfall events. It has also developed that full or oversizing of culverts and diversion and
dispersal devices is a critical step in erosion and sediment control, as well as flood
mitigation. These "oversize" factors which are already in use in many other parts of the
Caribbean, thanks to the publication by the United Nations Environment Programme of
Guidelines (these guidelines are on-line at http://www.cepnet.org/) written by Don
Anderson, one of the Virgin Islands researchers, need to be adopted by the Virgin Islands
[Anderson, 1995]
Flood modification measures are generally structural features designed to reduce peak
flows, confine peak flows, improve stormwater transport or divert peak flows. Structural
features for meeting these objectives include temporary retention basins, levees, channel
improvements and channel diversions. A related measure is the use of vegetative cover.
These mitigation methods are described below.
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Flood modification is expensive and in the islands it should be reserved for correcting
problems which are caused by development in or upstream of areas which are already
subject to flooding.
Caution must be used in designing and constructing flood modifications as inappropriate
or under-designed structures can create more of a problem in a major flood than can no
modification at all. This is especially true if unwise use of floodplain land is allowed
following flood modifications. Levees can fail, retention basins can be full when a flood
occurs, trash jammed against a bridge or culvert may cause unexpected stages or floods
greater than the design flood can occur. Some modifications could actually increase the
floodcrest height downstream.
The proper way to development upland property is to avoid, wherever possible, changing
the hydrologic characteristics of the natural guts. Channelization should not be used as an
upland development as it reduces the natural storage and travel time for flow in the gut.
This, in turn, can dramatically increase the flood peaks in downstream areas. The best
way to avoid changing the hydrologic characteristics is not to alter the natural guts.
1.

Temporary Retention Basins

The function of a temporary retention basin is to store and release in a controlled manner
a portion of the flood flow to minimize the peak flow at the downstream point to be
protected. It is important to note that the retention basin will drain itself through the
principal spillway, leaving very little water in storage between storms. Because of this,
the retention basin cannot be used as a water supply reservoir unless the principal
spillway is raised to provide additional storage. Raising the spillway reduces the basin's
effectiveness in modifying the peak flow. With proper sizing, the discharge from the
retention basin can be designed to match the capacity of the downstream channel.
From colonial days (see the discussion by members ofthe Steering Committee and the
public in Appendix C, below) the Virgin Islands has used dams and other temporary
retention devices (Lawaetz, 1991) for both flood control and to promote groundwater
recharge. In St. Croix there were 130 dams. The impression conveyed by public input on
all three islands is that these facilities are no longer being maintained by either the
Department of Agriculture or the Department of Public Works.
The location, size and outlet for each basin must be selected on a site-specific basis
depending on the storage characteristics of the basin and nature of the flood problem to
be solved. In general, the discharge capacity of the outlet for a full retention basin should
equal the maximum flow which the flood-way channel can pass without causing damage.
To be effective in modifying peak flow, the basin storage capacity must equal the flow
volume of the design flood less the volume of water released during the flood.
Temporary retention basins can be effectively built into the design of new developments.
Since they will drain soon after a major runoff event, the land can be used for other
purposes such as a park, playground or other greenspace.
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Three major problems affect the use of temporary retention basins in the Territory:
1)

There are only a few sites available for the large-scale storage necessary in
most of the major drainage basins to significantly modify full basin flows
based on designing for the 100-year, 24-hour storm. In smaller drainage areas,
such as those involved in the internal drainage of a small subdivision, more
sites become available and the technique becomes more applicable;

2)

A retention basin has its maximum potential for peak flow modification when
its available flood storage is at a maximum. This means that the best retention
basin is one that has been emptied soon after a storm to make its storage
available for any subsequent runoff. Unfortunately, this concept of a large
empty reservoir is not likely to be viewed favorably in the water-short Virgin
Islands, especially when the needed structures may need to be very large to be
effective.

3)

Land prices-especially for flat land-are very high in the Virgin Islands,
which has a population density (700 people per square mile), and land values
comparable to urban areas in other parts of the United States.

Senator Bent Lawaetz said the best flood mitigating dams are built to be "leaky" so that
they lose water and are empty for the next storm.
Constructing dams like Creque Dam [the largest dam in the Territory in St. Croix] in
watershed areas in the Virgin Islands could be a great help in controlling floods. Water
from dams can be used for many things such as farming, wildlife, increasing under
ground water, etc. This section came out of a book called" The U.S. Virgin Islands And
The Sea." The book was printed in October 30, 1970.
"St. Croix has several known areas of known natural recharge capacity.
They are along the valleys and "guts" that run mainly through San Anton
and Sion soils. These include: Salt River, from Mon Bijou to the sea; Sion
Hill-Castle Coakley; Strawberry, Barren Spot-La Reine, River-Lower
Love-Golden Grove; Bethlehem; Peter's Rest-Peal- Cassava Garden:
Jerusalem; and Jolly Hill gut, from Jolly Hill to Creque Dam gut. These
areas are potentially capable ofstoring and providing great quantities of
water, which could be treated and distributed as potable water. Much of
the water that would enter these recharge areas, however, is consumed by
deep-rooted, high-water-use vegetation such as Casha(Acacia sp.) and
Tantan(Leucaenaleucocephala).
To obtain maximum infiltration ofwater into the ground, recharge areas
must be vegetated with shallow rooted grasses. In the case ofsome guts,
re-shaping and trickle dams may be needed to slow water and thus permit
greater infiltration. Natural recharge areas are destroyed by major
development. If any ofthe existing areas or guts are to play substantial
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roles infulfillingfuture water needs in St. Croix, they must be protected
now. "
The subcommittee who put this document together recommended,
The Virgin Islands Government should acqUire or reserve important
natural groundwater recharge areas by purchase, lease, gift or other
means. These areas should be maintained and/or altered in whatever
manner permits greatest water retention.
[Olasee Davis, personal communication
It is possible to build a multi-purpose reservoir which will provide both water supply and

flood storage, but it needs to be much larger if it is to have the same effect on the peak
flows. Construction of temporary detention basins should be accompanied by an
education campaign so that the public understands how and why the basins work so that
they will support the capital and operational expenditures necessary to build and maintain
(by cleaning out accumulated debris and sediment) the normally empty basins.
2.

Impoundments

The Territory has tried a successful program for the construction of impoundments for
water conservation purposes. In the small watersheds, it is possible that some of these
could be built to serve the dual purpose of conservation and flood control. With either of
these applications, it is essential that all future dams in the Territory be constructed with
adequate, well-designed, emergency spillways to prevent overtopping and failure.
Existing dams shall be examined and retrofitted with a spillway as appropriate.
3.

Levees or Flood Walls

Levees or floodwalls are longitudinal dams erected on the floodplain of a gut parallel to
and outside of the main channel. The objective of constructing a levee is to confine peak
flood flows. In drainage basins, which have steep gradients and small drainage areas,
levees will have limited usefulness for confining floods. However, there may be suitable
applications on some basins on St. Croix's flatter coastal plains.
While levees or floodwalls may be erected to solve site-specific flooding problems, they
have a limited potential to confine floods on the Virgin Islands topography and, in many
areas, there is insufficient or unsuitable soil material to build a levee. They are also
typically very expensive to construct and maintain and public funds are limited. Another
disadvantage to relying on levees is the false sense of security that they can give, leading
to more development in areas that are vulnerable to flooding.
4.

Channel Improvements

Improving the hydraulic capacity of a gut, which can reduce the height obtained by
floodwaters, can be achieved by removing brush and debris, dredging, lining with
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gabions or concrete and/or straightening bends. The objective of these methods is to
improve stormwater transport though the gut by decreasing friction, increasing depth
and/or increasing the channel slope by shortening the channel length. The effect of these
improvements on flood heights can be computed by using established hydraulic
procedures.
Channel improvements cannot be implemented in a random fashion. They must be
considered as part of an overall plan for each watershed so that the new hydraulics of
flood transport do not cause problems up- or downstream of the improvements. In
addition, consideration must be given to channel erosion; otherwise, the gut may begin to
meander and/or the resultant sediment discharge can harm coral reefs in the coastal
waters.

When developing subdivisions in new upstream areas, the preferable option, from a
flood damage mitigation standpoint as well as from a water quality protection
standpoint, is to leave the natural channel alone. Improvements to the channel could
drastically increase peak flows downstream by increasing velocities and decreasing the
travel time of the peak flows. Additional disadvantages to using channel improvements
for mitigation purposes include the limited funds to implement such measures, as well as
the false sense of security against flood damage that may develop.
5.

Channel Diversions

A diversion structure routes floodwaters away from or around areas susceptible to
damage. Opportunities for the construction of diversion floodways are limited by the
topography and geology of the area and by the availability of low-value land which can
be used for the diversion. Channel diversions, feasible in some specific areas in the
Virgin Islands, must be evaluated on a site-by-site basis to determine the effect of a
bypass on the stage downstream where the bypass rejoins the main gut or discharges out
to sea. Bypasses must be properly designed to accommodate the peak flow and velocities
for the site.
The advantages of using channel diversions for flood damage mitigation include that
existing developments in floodprone areas can be protected from frequent flood damage
without expensive internal drainage alterations and in combination with other flood
modification methods, diversions can be tailored to site-specific flooding problems.
However, disadvantages abound, including the fact that any alteration of the natural gut
flow involves some changes in hydrology with possible negative impacts. Furthermore, a
diversion can have a high capital cost and public funds are limited and a false sense of
security against flood damage may develop.
6.

Culverts

Culverts are used to carry the water under a road or driveway that must cross a channel.
These culverts play an important role in flood modification. Unfortunately, much of the
role is negative.
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When an undersized culvert is placed in a channel, the excess water which cannot pass
through the culvert builds up behind the culvert until it flows over the road and adjacent
banks. Usually, the drainage pattern is such that the overflow does not readily flow back
into the channel downstream of the crossing; rather, it sheet-flows across adjacent
property causing damage and disruption.
The small culvert in essence acts as a channel block and in many cases increases the
damage caused by the stormwater. This is not an isolated problem but occurs again and
again throughout the Territory. It is a serious problem which will obviously increase the
cost of road crossings, but this is only the initial capital cost. The use of appropriately
sized culverts yields savings by both reducing long-term flood damage and by avoiding
the costs involved in replacing small culverts with larger ones.
An apparent difficulty in sizing culverts to carry a reasonable design flow results from
neglecting the fact that the culvert inlet geometry determines its capacity. Inlet geometry
controls the capacity of most culverts in the Virgin Islands because most culverts are
short and located on steep slopes. When a culvert is operating under inlet control, the
barrel may have a greater capacity to carry water than the entrance geometry can accept.
The result is that the inlet control acts like an orifice, which means that the barrel may be
flowing partly full even though the entrance may be completely submerged. As a general
rule, the cross-sectional area of the culvert inlet should be equal to or greater than the
area of the existing channel cross section.
The capacity of culverts is also greatly influenced by the geometry of the transition
section immediately upstream of the entrance. This section needs to be designed with
care to maximize culvert efficiency.
If the proper culvert cannot be installed in a large culvert, it is probably better to use a
low profile ford rather than insert a large obstacle to flow in the channel. In any case,
culverts should be constructed so as to allow overtopping to occur without causing
significant damage to the structure or adjacent property. This would include: (1) using
guard rails on the overpass instead of solid walls; (2) providing gutters and headwalls to
direct overflow back into the channel; and (3) constructing the downstream face of the
overpass so that it will resist erosion.
7.

Vegetative Cover

The capacity for temporary storage of water through interception by the leaves and other
portions of vegetal matter as well as storage in the soil can have a significant impact on
surface runoff from small storms in the Virgin Islands. The vegetal cover in combination
with soil can act like a temporary retention basin which captures a significant portion of
rainfall from events with rainfall in the 1- to 3-inches124 hours range. Runoff can then
occur only when this storage capacity has been filled. Typical land treatment measures
include: maintaining trees, shrubbery, bush, pasture and other vegetative cover;
vegetative filter strips; grassed swales; and re-seeding with mulch or mesh mats.
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Vegetative land treatment may help integrate mitigation and stormwater treatment goals
by capturing and filtering runoff The use of perennial vegetation, such as grasses, shrubs
and trees provide cover for the soil, prevent erosion, slow the rate of runoff, increase
filtration and reduce water pollution. In addition, plants enhance the natural beauty of the
landscape and provide food and habitat to many types of animals.
8.

Velocity Dissipaters

Velocity dissipaters are simply structures that are designed and placed to reduce the
velocity of water as it flows downhill. Small check dams, rocks embedded in concrete to
roughen the bottom of a gutter, the natural rocky bottom of the guts are all examples of
velocity dissipaters. Other velocity dissipaters are rip-rap at the in-flow and outfall of
pipes culverts and other stormwater structures and around bridges. The application of
mulch and matting and the natural litter and debris on the forest floor are also types of
velocity dissipaters. There are a wide variety of materials form which to choose when
designing a stormwater system. Factors to consider include the slope of the area, the
erodibility of the soils, the exposure of the soils to sun, wind and rainfall and the amount
and type of runoff expected.
Usually the establishment of good vegetative cover is an important first step in reducing
the velocity of water. Plant root systems help to anchor the soil, while the leaves, stems
and associated litter help to break up and reduce the effects of raindrops hitting the soil.
9.

Stormwater Runoff Cisterns

Stormwater runoff cistern should be designed to function as part of the overall
stormwater runoff system. Extra capacity could be designed into the cistern to handle
larger flows than those provided by the 25-year, 24-hour storm. Use of a stormwater
cistern is highly recommended on sites that have or receive large amounts of stormwater
runoff A cistern not only provides retention for stormwater runoff, but it can also provide
regulated flow to the other system components, thereby decreasing the possibility of
channelization and erosion. Cisterns must meet all requirements of the VI Building Code.
10.

Impervious Surface Limits/Alternatives

Impervious surfaces cause water to run, which can exacerbate flooding and contribute to
water quality problems. Impervious surface limits cap the amount of development-related
surface area that is impenetrable by water (such as pavement). Techniques for limiting
impervious surfaces include narrowing roads and sidewalks, restricting the clearing of
land, limiting parking lot size and clustering development. Where possible, vegetated
patches in the parking lots should be used instead of non-porous materials.
Porous pavement allows water to infiltrate onsite, thus reducing the need for other
stormwater control devices. However, this system is not suitable for high traffic areas,
steep roads or parking areas or areas with shallow drainage. As such, it is generally better

island resources
FOUNDATION

Page 98

Virgin Islands Flood Hazard Mitigation Plan

28 July, 2000

suited to parking areas or driveways for small sites rather than main roads or busy
parking lots.

F.

Public Information

1.

Public Awareness Campaign

Public awareness of potential flood hazards and possible measures for reducing flood
damages is an essential element of an effective stormwater management program.
Although information is usually available in many forms and from many sources, the
transfer of this information to government personnel and floodplain residents is not
possible without a captive audience that understands that a flood hazard exists. Some
floodplain residents may not believe it until floodwaters actually enter the house, but
once they have been flooded, they become believers.
The implementation of a flood damage mitigation program must include long-term public
awareness and flood response plans, so that when the issue is a crisis, proper decisions
can be made. Existing technical agencies in the Virgin Islands, such as the Department of
Public Works, the Coastal Zone Management Division, the Planning Office, VITEMA
and other agencies have the potential for implementing a public awareness and response
plan. The subtle relationships between these agencies and local people who make day-today decisions will greatly affect successful implementation of a flood mitigation
program.
There is a major role for the private voluntary organizations in the Virgin Islands in the
public awareness and information campaign, from the public service groups such as
Rotary to civic action groups such as the League of Women Voters, to environmental and
agricultural production associations.
Future and existing development can be targeted by a public awareness program. The
average Virgin Islander needs to become more familiar with the existence and meaning
of the flood hazard maps. Methods of conveying this information may include door-todoor visits as well as workshops, pamphlets, radio and television announcements,
newspapers, websites, videotapes, etc. Signs posted along designated regulatory
floodways might also spur interest, especially in newly developing subdivisions. Marking
historical flood heights in prominent places can be an effective way of increasing
community awareness.
Public awareness campaigns are also necessary to gamer the public support necessary if
mitigation programs are to succeed. Both education and regulation are more effective
when they are paired than when they stand alone. Program policies and guidelines should
be subjected to public exposure and hearings so that the public has a more personal
understanding of what must be done, e.g., the enforcement of building codes and the
implementation of land use guidance.
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Real Estate Disclosure

Real estate disclosure requires that the buyer and lender be notified if property is located
in flood hazard area. Advocates argue that a better-informed marketplace would result in
better decision-making. Lenders will be hesitant to extend credit in hazardous areas and
well-informed consumers will choose to avoid purchasing in hazard areas, demand a
lower price or pursue mitigation after purchase.
Currently, federally regulated lending institutions must advise applicants for a mortgage
or other loan if the building is in a floodplain as shown on the Flood Insurance Rate Map.
Since this requirement has to be met only five days before closing, the applicant is
significantly committed to purchasing the property when he or she first learns of the flood
hazard.
Local practices by local real estate boards can make notification practices effective by
requiring that newcomers be advised about hazard risks thoroughly and early in the
home-buying process. Real estate boards may also require prospective sellers to disclose
past disaster events, regardless of whether the property is in a mapped high-risk zone.
Notification could be required in newspaper advertisements for the property.
Hazard notification must be clear and easily understood to be effective. One way to
simplify the notification process would be to produce a community map or brochure that
outlines the areas of high and moderate flood vulnerability, as well as recommended
mitigation techniques. These documents could be made available to prospective residents
through real estate offices. Ideally, notification should be paired with community
awareness programs to ensure their influence. Sellers should not have the option to make
"no representation" about the hazard risk of the property.

G.

Update Virgin Islands Flood Insurance Rate Maps

The success of any floodplain management program is highly dependent upon the
accurate identification of flood-prone areas and the determination of flood limits for
selected flood frequencies. This is a difficult task for any geographic area~ however, in
the Virgin Islands the problem is complicated by the limited availability of observed
stream flow data, the highly variable nature of rainfall patterns in both space and time,
the uncertainty of published rainfall statistics, the potential for both coastal and riverine
or inland flooding and the occurrence of flash floods.
As part of the National Flood Insurance Program, a Flood Insurance Rate Map (FIRM)
has been developed for the entire Territory. This map is an important tool for determining
the limits of flooding for 100-year storm conditions. However, this map is not
comprehensive with respect to locating flood prone areas and should be used with
caution. Furthermore, the map states explicitly that it was developed for flood insurance
purposes only and that it does not necessarily show all areas subject to flooding.
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Therefore, just because a gut is not shown as a flood prone area on the FIRM does not
mean that it is not subject to flooding.
The current FIRMs have been proved by recent data to be highly inaccurate, particularly
for the island of St. Croix. Following Hurricane Marilyn in 1995, overflights by the US
Army Corps of Engineers showed that much of St. Croix had been inundated in areas not
included in the FIRM's flood zones. This is particularly significant given the fact that
Hurricane Marilyn was not a particularly wet storm. In addition, as mentioned elsewhere,
some areas shown as inland flood zones on the FIRMs should better be identified as
coastal flood areas from sea surge.
Some data is available to the government to enhance its mapping capacity. The US Army
Corps of Engineers has mapped critical facilities both within and outside of flood zones.
The Conservation Data Center has GIS capability to create maps given adequate data.
The Virgin Islands Government should make full use of the Center's services, using
available data from federal and other sources. The USVI should also make a request from
FEMA for an update of the FIRMs.

H.

Acquisition of Hazardous Properties

Acquisition or "buyout" of hazard-prone structures and areas is an effective avoidance
strategy to get people and property out of harm's way. Public funds are used to purchase
property located in flood-prone areas from willing owners and the property remains in the
public domain. The original owner may also receive assistance to relocate the structure or
to find housing in another location. Buyouts are also used to acquire businesses located in
flood zones.
Floodplain acquisition offers two key advantages:
•

Buyouts permanently reduce or eliminate susceptibility to future flood
damage in high-risk areas; and

• Acquisition can help achieve other flood management goals (e.g.,
increasing floodplain storage capacity), natural resource conservation
goals (e.g., preservation of ecologically important wetlands and beachfront
areas) and community goals (e.g., provision of affordable housing, open
space and parks).
Acquisition programs have direct and indirect costs, including the short-term costs of the
acquisition, the long-term costs associated with maintaining the lots once the land is
cleared and the loss of tax revenue. Areas that have slow growth rates and/or limited
areas suitable for building may confront resistance from citizens who are not eager to
remove property from the development stream. Benefits include increased public safety,
reduced evacuation requirements and the elimination of flood insurance claims (if the
structure was insured).
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On balance, acquisition of hazard-prone structures and areas can be a cost-effective
strategy. In the long run, it may be less expensive to acquire and demolish high-risk
buildings rather than to provide repeated disaster assistance for repairs. This is
particularly true for repetitive loss properties, defined by the NFIP as any insured
property that has received claim payments of at least $1,000 for two or more flood losses
in any 10-year period. The Virgin Islands has 170 repetitive loss properties. Nationally,
repetitive loss properties account for 40 percent of all flood insurance claims under the
NFIP. For this reason, the Federal Emergency Management Agency is increasing
emphasis on mitigation measures for the repetitive loss properties, including acquisition.
In practice, a comprehensive approach to an acquisition project must address several
related, yet often controversial issues. These include the following: defining the areas
included (high risk, repetitive loss, etc.); hazard notification or public disclosure;
appropriate means to limit public subsidies in hazard areas; and possible means of
acquiring threatened property for public purposes.
A very important factor to consider when undertaking an acquisition program is the
contribution that will be made to reducing the hazardous area's overall level of
vulnerability. This is especially acute if the acquisition program is undertaken in an ad
hoc manner, when properties are acquired one by one or in a scattered or random fashion.
While acquisition of a single property will remove that one particular lot from the private
marketplace, acquiring non-contiguous parcels creates a patchwork of at-risk and no-risk
lots. Since buyouts are usually voluntary programs (and must be iffederal funds are
used), it is important that the Government have an overall scheme for dealing with
neighboring properties that are not part of the buyout program
It is equally important that the Government have a plan for the use of the property after it
has been acquired and is in the public domain. Logical purposes include open space,
parkland, ball fields or other low-intensity uses. It is critical that the Government not
view this vacant land as an opportunity to construct public facilities, such as water and
sewer plants, government office buildings, schools or low-income housing.

I.

Stormwater Management

1.

Drainage System Maintenance

Clogged or broken drainage systems can seriously impair stormwater management
efforts. Guts, storm sewers, retention basins and culverts can become blocked by
overgrowth, debris, sedimentation or components that fail with age.
Drainage system maintenance can be a low priority for government officials since storms
that test or exceed a system's capacity may be less frequent than those rainfall events that
are more manageable in terms of storm runoff Likewise, a lack of awareness among the
general public can hinder the maintenance of drainage systems. Residents may fill in
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front yard street runoff drainage ditches without knowing their purpose. Roadside
drainage ditches can become seriously clogged with debris from motorists.
Drainage systems require perpetual maintenance. Replacement or improvement of
culverts, mains, stormwater lines, sewer pipes and backup valves should be part of a
general program of maintenance and improvement to reduce flooding hazards. Regular
monitoring and inspections will be necessary to make sure systems have not become
impaired in between scheduled maintenance. Regulations should ensure that the system is
allowed to function as it was designed. For example, no one should be allowed to dump
in or alter drainage watercourse or flood storage basins.
The Department of Public Works should be charged with setting up a regular system of
drainage maintenance and monitoring. This system should not be dependent upon
extreme rainfall events to galvanize action by work crews, but should instead be part of a
routine schedule. This will involve identifying and inventorying all drainage systems in
the Islands. The use of GIS could greatly increase the efficiency and accuracy of such a
system.
2.

Road Maintenance

Roads not only generate much more surface runoff, but they also channel this water to the
guts much more quickly than if the water flowed over the hillsides. Thus roads act as
extensions of the gut system and this probably increases the magnitude of the peak flows.
Larger flows increase the risk of flooding and also increase the amount of channel
erosion, have a greater sediment transport capacity and may be able to carry this sediment
further into the bays, salt ponds and mangrove swamps.
The design and implementation of a paving and storm drainage system for unpaved roads
is crucial for controlling erosion in sensitive watersheds. Much of the extensive road
system of St. John is unpaved. Proper gutters, box culverts and other storm drainage
devices should be installed that are designed to not only direct the stormwater runoff, but
also be designed to reduce the runoff velocity as much as possible. The minimum
standard that the stormwater runoff system should be designed to is the 100-year, 2-hour
storm.
Until paving of roads can be accomplished, intermediate measures should be put in place.
One intermediate measure that can significantly slow the rate of erosion is the installation
of water bars or cross-drains diagonally across the road. These can be positioned to
effectively reduce the amount of erosion off the roadbed.
Re-grading of the road surface is also a valuable tool that can be utilized to reduce
erosion levels. Proper grading will slope the road so that water quickly drains off of the
road surface to the sides of the mountain. To ensure that roads are correctly graded, all
heavy equipment operators should be trained and certified by CZMCES staff in
appropriate grading techniques prior to the start of any road construction.
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A regular maintenance plan that provides for the routine inspection, maintenance and
repair of stormwater management structures and the removal of debris and accumulated
sediment will have a large impact upon the effectiveness of any installed system. A strict
maintenance plan should be part of any party responsible for roads in the Islands,
including the DPW or individual homeowner associations, neighborhood groups or
community groups.
3.

Pond and Dam Maintenance

As previously discussed, the Virgin Islands has a number of ponds and dams built as
flood mitigation and groundwater recharge facilities, dating back to Danish colonial days.
Maintenance of these facilities is important and has been neglected in recent periods of
restricted government budgets. Recovery of these facilities will be expensive and will
become even more expensive as the dams and ponds are destroyed by future storms and
other natural forces.

J.

Geographic Information Systems (GIS)

1.

Using GIS as a Mitigation Tool

As more information concerning flooding in the Virgin Islands becomes available, the
better equipped the Government will be to guide development in a way that minimizes
the threats to persons and property. For this information to be useful, however, it must be
maintained in a form that is readily accessible and able to be related to other spatial and
non-spatial data in the planning and review processes. The implementation of a
geographic information system (GIS) has the potential to be a valuable tool for the
management of flooding hazards in the Virgin Islands.
As a first step in adapting technology to reducing flood losses, some communities are
using a new form of data collection. Global Positioning System (GPS) units are used by
engineers and field technicians to gather field data, which can be processed and displayed
using GIS technology. By using GPS to survey businesses and homes in flood-prone
areas, crews can quickly determine both the location and first floor elevations. GPS
involves a small receiver affixed to a portable backpack unit. Signals from several
satellites are digitally read and processed by hand-held computers into geo-referenced
data about location and elevation. GPS can yield elevations that are accurate to within a
few inches, which is sufficient for floodplain management purposes.
Whether collected through GPS or more conventional means, data contained in a GIS is
organized into a series of layers, files or coverages. In a typical GIS, one coverage may
contain the map base, with roads, bodies of water, natural features and the like. Other
coverages, which are based on the same coordinate system as the base map, may include
environmental, regulatory, land ownership, landuse and other political and socioeconomic information. In short, any information that can be placed on a conventional
map can be portrayed in a coverage in a GIS. The raw data that is contained in each of
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these layers may be useful to planners, but the true value of these coverages is seen in the
ability of the GIS to combine multiple coverages in a single map and analyze
relationships between data contained in different coverages.
The information can be used in a number of ways.
First, GIS can be used as a land use planning and regulatory tool; a given
geographic area may be determined to present an unacceptable risk for some
kinds of development and that kind of development may be prohibited within the
given area, or flood hazard information may be combined with other factors such
as market trends, infrastructure requirements and other environmental limitations
in order to determine an appropriate land use pattern.
Second, GIS can be used as a risk assessment tool; inventories of uses especially
susceptible to flooding can be maintained, potential losses from flooding can be
estimated and public facilities and services can be located to reduce risk of
damage and ensure that essential services are maintained in the face of
emergenCIes.
Third, GIS can be used as a preparedness and response tool; records of vulnerable
facilities and actions that must be taken to prepare them for an impending disaster
can be maintained, damage reports can be recorded as they are received, persons
highly dependent upon public services and faced with service losses can be
identified and available resources for emergency response can be identified and
managed.
In addition to performing spatial analytical tasks within a GIS, planners can link GIS to
mathematical models, using the GIS both to provide data for the model and to display its
results. GIS allows planners and engineers to model the impact of future flood events and
to assess the impact of various land uses, development patterns and stormwater
management alternatives.
It is important that a GIS not be used as an end in itself The data contained and analyzed

in the system should be applied as a guide to policy-making. The real potential for GIS
technology is as a decision-support tool in a comprehensive integrated stormwater
management and flood hazard mitigation program. A Geographic Information System
can be critical to the Government's ability to graphically demonstrate to the public and
officials the cost savings from mitigation strategies. Modeling capabilities can also be
critical to efforts in working with the business community and residents to encourage
floodproofing high-risk businesses and homes.
2.

Using the GIS Capabilities of the Virgin Islands Conservation Data
Center

The Government has proposed several plans over the past three decades to create a GIS
system for management and permitting purposes. To date, however, these plans have not
resulted in any significant GIS capacity building for the agencies that could be assisted by
this technology. The Virgin Islands should use what funds it has available not to create a
new system within the bureaucracy itself, but to pay for staff and data analysis services to
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be supplied by the UVI Conservation Data Center. Government should also train
generalist staff in the line agencies in the use of tools such as ArcView and ArcExplorer
which can be used with data and overages generated at the CDC.
The CDC has the institutional capacity for GIS, but does not yet have a complete
database. Agencies within the federal government such as the Army Corps of Engineers,
have made flood hazard data available to the Virgin Islands and this information can be
supplied to the CDC for analysis. In particular, the Corps has created a pair of CD-ROMs
with data containing storm inundation images following Hurricane Marilyn, the location
of critical facilities and other relevant coverages. This information will be shared with
CDC and it is hoped it will be available for future planning.

K.

Performance Standards

Rather than specifying permitted uses, performance zoning sets standards for the
allowable effects or levels of impact of development. The standards typically address
specific environmental conditions. This technique could theoretically allow any use that
meets the standards, but in practice most performance controls are used in conjunction
with traditional zoning. There should be a major public participation element in any
performance-based standards process.
Performance zoning requires that a developer who creates an impact be responsible for
mitigating it, but does not restrict the approaches the developer may take. This requires
strict review and monitoring to be effective. The number and level of expertise of the
staff required to implement performance zoning ordinances depends on the
comprehensiveness of the standards and how much of the jurisdiction they encompass.
Developers generally appreciate the greater flexibility this technique affords, but
planning staffs may find that it is more difficult to enforce standards than typical
regulations. In part this is because some impacts are difficult or impossible to quantify.
The Virgin Islands Zoning and Subdivision regulations are prescriptive only and do not
contain performance standards. However, management plans that are being drafted for
water quality management purposes under the Unified Watershed Assessment and
Restoration program do contain suggested standards for control of stormwater runoff
(see, for example, draft Department of Planning and Natural Resources Fish Bay
Management Plan/or Fish Bay Watershed, St. John, USVI, 2000.)

L.

Public Investment Decision-Making

The authority to make expenditures in the public interest is a powerful tool that the
Virgin Islands can use to mitigate the impacts of flooding. The most obvious example of
this power is when the government builds new facilities (or renovates old ones), such as
schools, fire and police stations, government offices, water and sewer treatment plants,
low-income housing and other necessary public structures. All public buildings should be
constructed to the highest standards in terms of flood hazard mitigation. At a minimum,
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buildings should conform to the standards set for private development~ ideally,
government structures should be built to even higher standards if the need is warranted by
the degree of risk posed. Review of building plans and specifications should include a
rigorous assessment of the flood mitigation elements before being approved.
Not only must the Government assess the quality of public construction projects, but the
decision of where to build these facilities must also be carefully weighed before
expenditures are made. The location of public facilities is often limited by the availability
of publicly owned land or private land that can be acquired affordably and often the
cheapest vacant land is located in the floodplain. However, these constraints should not
relieve the Government of the responsibility of considering the impact of flooding before
it selects a location for new public structures. No public facilities should be placed in an
area identified as flood-prone, except those that are particularly suited to getting wet,
such as picnic shelters, ballparks and other low intensity uses. Even these should be
designed so that they can withstand periodic inundation (for example, by securely
fastening picnic tables so that they do not float away). It is especially critical that
government facilities that house emergency services not be located in flood hazard areas.
Direct involvement in construction is not the only form of public investment that can
have an impact on flood vulnerability. Restricting government expenditures for roads,
water and sewer lines, utilities and other public services can effectively limit what and
how much development can take place in flood-prone areas. Much of the infrastructure
necessary for development is too expensive for most developers to provide
independent1y~ by prohibiting the public subsidy of development, the Virgin Islands can
preclude some of the inappropriate use of the floodplain in the future.
Unwise funding decisions put people in danger by allowing them to live and work in
hazardous areas. It is also fiscally irresponsible. Each year untold dollars are diverted
from other pressing needs to reconstruct and repair damaged public facilities. Even more
precious resources are spent providing public assistance to private property owners
whose damaged improvements were made possible by public funds. Incorporating flood
mitigation criteria into the capital budget decision-making process will take a heightened
degree of political willpower in order to resist the pressures to build or subsidize building
in areas of risk. However, it is essential that the Government not be a part of the problem,
but rather a catalyst for reducing the vulnerability of Island residents and visitors to the
hazards of flooding.
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VII. Implementation
A.

The Watershed Approach

The key to the success of this Flood Mitigation Plan relies on its implementation. The
real results will be seen when the actions are carefully selected, categorized, prioritized
and assigned so that they directly address the problems highlighted in the Hazard
Identification and Risk Assessment sections of the plan. Not every mitigation measure
will fit every flooding problem; the solutions chosen must be carefully tailored to fit the
need at hand. While this is an important principle for any type of action plan, it is
essential in the Virgin Islands, where the topography and hydrological characteristics of
St. John and St. Thomas are very different from the conditions on St. Croix. At the same
time, it is crucial that the measures recommended in this plan be put in place in a
cohesive manner, as opposed to a piecemeal or disjointed way; this will serve to put flood
mitigation on par with other important efforts in the Territory and make use oflimited
resources.
The watershed approach has the potential to change the way the government of the Virgin
Islands formerly managed its water resources. It is now recognized that the critical
environmental issues facing the Virgin Islands are so intertwined that a comprehensive,
ecosystem-based approach is needed. Since the Virgin Islands has firmly embraced
watershed management as the principal strategy for controlling pollutant discharges in
the Territory, the activities undertaken through this Flood Mitigation Plan should also be
organized by watersheds. Close coordination between this Plan's action program and the
work of the Watershed Assessment and Restoration Priorities Program will help ensure a
degree of integration across traditional water program areas, including flood control,
waste water treatment, non point source pollution and stormwater management.
The watershed approach emphasizes the use of smaller, hydrological management units
that are better equipped to handle the localized geographic focus of a watershed. The
USVI has been divided into two hydrological units: St. Croix and St. Thomas/St. John.
These watersheds can be further subdivided into smaller sub-watersheds that fall inside or
"nest" within larger watersheds in order to target specific activities. There are no large
freshwater lakes or ponds and no perennial streams on any of the islands; only
intermittent streams can be seen after heavy rainfall. The absence of large freshwater
resources and perennial streams means that guts (watercourses) form the basis for
watershed management in the Territory.
The sub-watersheds of the Virgin Islands are currently being drawn; 14 of 49 have been
highlighted according to water quality parameters as areas of particular concern for
management purposes under the Unified Watershed Assessment and Restoration
Priorities Program. Although these areas have not been analyzed in terms of flooding per
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se, integration of this Flood Plan with the activities of the Watershed Program can
increase the efficiency as well as the efficacy of both programs.

B.

Responsible Parties

The mitigation measures recommended in this Plan must be assigned to a specific
agency, department or organization in order to be carried out. It will become the
responsibility of the implementing entity to apply the assigned measure to the flooding
problems identified in the Plan. It may be helpful to compose a chart or matrix showing
which departments and agencies will be responsible for each mitigation measure selected.
A time line, budget, list of funding source(s) and supporting agencies would also help
organize implementation efforts.
An important element in this Plan is the public involvement in its formation. This
involvement should extend into the implementation phase to the greatest extent
practicable. By allowing the residents, developers, landowners and others who may have
a stake in the outcome of the plan to have direct input, there is a greater likelihood that
the plan will actually take effect.
As the primary regulatory body of the Virgin Islands, many of the duties of implementing
the Plan will fall to the Department of Planning and Natural Resources. The Coastal
Division is particularly well suited for this task; the CZM program is already organized
into separate review committees for the two main islands. This structure will facilitate the
application of selected measures to the distinct needs oflocations identified for mitigation
intervention.
Guidance and coordination for implementation efforts should come from the Flood
Hazard Working Group proposed in the Capability Section of this Plan. This organization
will be charged with the responsibility to follow through and work with key
constituencies to select, put in force and provide oversight for all actions pursued as part
of the plan. The Working Group will be able to ensure that individual mitigation projects
will be undertaken within the broader context of watershed management

c.

Selection and Approval of Recommended Mitigation
Measures

Each possible mitigation measure should be reviewed and selected only after these
question have been adequately addressed:
•
•
•
•
•

Is the measure technically appropriate for the flood problem for which it is
proposed?
Does the measure support or hinder any ofthe plan's goals or objectives?
Do the measure's benefits equal or exceed its cost?
Is it affordable?
Is there available funding?
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•
•
•

Will it comply with all territorial and federal regulations?
Does it have a beneficial or neutral impact on water quality?
Does it have a beneficial or neutral impact on natural resources and the
environment?
• Does the measure achieve other goals of the Virgin Islands?
• Is the measure administratively feasible?

Once the recommended measures have been reviewed, those which achieve the goals and
objectives of the Plan most directly should be selected for implementation. The measures
that will become a part of the action plan should receive official approval from the Flood
Mitigation Working Group or other responsible body.

D.

Prioritization of Selected Mitigation Measures

No measure should be eliminated from consideration merely because of fiscal or
administrative constraints; those measures which may seem infeasible today may become
more realistic at a future date. However, it is important to categorize and prioritize
selected mitigation actions so that some actions can be put in place as quickly as
practicable, while options for other measures are explored more fully. The entire plan
should not have to sit on the shelf just because some elements are more ambitious than
currently possible.
Measures that have been selected and approved can be categorized according to the
feasibility of their implementation. Suggested categories include:

E.

•

Measures that can be undertaken immediately

•

Measures that require additional funding or technical support

•

Measures that require changes in policy or regulation

•

Measures that require new legislation

Funding Sources

There are many diverse sources of funding available to governments to implement flood
mitigation plans, including both public and private programs. Often an organization with
a particular focus will fund only part of a project. However, with coordination, funding
efforts of one program can be combined with those of another, thereby serving multiple
missions. Some sources of funds are available only after a presidential disaster
declaration has been made; others are yearly grants or one-time forms of assistance.
Whichever type of funding becomes available, the Virgin Islands will be in a much better
position to apply for, obtain and use the money because of the preparation done through
this Flood Mitigation Plan.

island resources
FOUNDATION

Page 110

Virgin Islands Flood Hazard Mitigation Plan
1.

28 July, 2000

Hazard Mitigation Grant Program

Section 404 of the Federal Stafford Disaster Relief and Emergency Assistance Act
establishes the Hazard Mitigation Grant Program (HMGP), administered by FEMA's
Mitigation Directorate. The objectives of the HMGP are to:
•

avoid future losses of lives and property due to disasters;

•

implement state and local hazard mitigation strategies;

•

implement mitigation measures during the recovery period; and

•

provide funding for previously identified mitigation measures that benefit the
disaster area.

HMGP provides 75% federal/25% state cost-share funding for mitigation measures
through the post-disaster planning process. Funds are available following a presidential
disaster declaration. The state (or local) share may be met with cash or in-kind services.
HMGP funds (like all federal disaster aid) is supplemental only; the regulations prohibit
section 404 funds from being used as a substitute or replacement to fund projects or
programs that are available under other Federal programs except in dire circumstances
such as extraordinary threats to lives, public health or safety or improved property.
HMGP funds are often used in combination with other federal, state, local or private
funding sources when appropriate to develop a comprehensive mitigation solution.
However, HMGP funds cannot be used as a direct match for another federal project.
Types of projects for which HMGP funds can be used include, but are not limited to:
•

Construction activities that will result in protection from hazards

•

Retrofitting of facilities

•

Acquisition or relocation

•

Development of state or local mitigation standards

•

Development of comprehensive mitigation programs with implementation as
an essential element

•

Structural hazard control or protection projects

The purchase of equipment to improve preparedness and response capability is not an
eligible activity.
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Flood Mitigation Assistance Program

The Flood Mitigation Assistance Program (FMA), created in 1994, is designed to reduce
or eliminate the potential for flood insurance claims to the National Flood Insurance
Program (NFIP). The program provides funding to assist communities in implementing
protective measures that reduce the long-term risk of flood damage to structures insurable
under the NFIP. The FMA funds are available to local communities through two types of
grants: planning grants and project grants. Planning grants assist communities in
developing or updating Flood Mitigation Plans that identify measures to reduce their risk
of flood damage. Project grants assist communities in implementing cost-effective
mitigation measures (i.e., elevation, acquisition, relocation) that will reduce flood losses
and are identified in a Flood Mitigation Plan. In order to qualify for a project grant, a
community must have an adopted Flood Mitigation Plan that has been approved by the
state and FEMA.
3.

Community Development Block Grant

The Community Development Block Grant Block Grant (CDBG) is administered by
Housing and Urban Development (HUD), Community Planning and Development. The
objective of the CDBG is to develop viable urban communities by providing decent
housing and a suitable living environment and by expanding economic opportunities,
principally for low- to moderate-income individuals.
Upon presidential declaration of a major disaster or emergency under the Stafford Act,
disaster-related assistance is one of numerous areas in which community-development
type activities may be eligible under the CDBG program. The most appropriate disasterrelated use of funds is for long-term needs, such as acquisition, rehabilitation or
reconstruction of damaged properties and facilities and redevelopment of disasteraffected areas. Funds may also be used for emergency response activities, such as debris
clearance and demolition and extraordinary increases in the level of necessary public
services.
4.

Public Assistance Program

Section 406 of the Stafford Act authorizes the Public Assistance (PA) Program,
administered by FEMA. This post-disaster program provides aid to help communities
save lives and property in the immediate aftermath of a disaster and help a community
rebuild damaged facilities. Grants cover eligible costs associated with the repair,
replacement and restoration of facilities owned by state or local governments and nonprofit organizations.
Four categories of assistance are available after a major disaster declaration:
•

Debris removal provides 75% of funds to state or local governments or private

non-profit organizations to eliminate threats to life, public health or property.
Debris may be removed from private property when in the public interest;
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•

Emergency work or protective measures to eliminate threats to life, public safety
or property. Includes ensuring emergency access; removal of public health and
safety hazards; demolition of structures; establishment of emergency
communication links; emergency public transportation;

•

Repair, restoration, relocation or replacement of damaged facilities to return
public and non-profit facilities to their pre-disaster condition. Grantees must
comply with certain insurance purchase requirements;

•

Community disaster loans to units of government that lose a substantial part of
their tax base because of a disaster.

Under the PA program, the cost of bringing a facility up to current codes, specifications
and standards is an eligible cost.
The Public Assistance Program also authorizes funding for appropriate cost-effective
hazard mitigation measures related to damaged public facilities. The FEMA Regional
Director may authorize mitigation measures that are not required by codes, specifications
and standards if the measures are in the public interest, fulfilling the following criteria:
•

The mitigation measures must substantially alleviate or eliminate recurrence
of the damage done to the facility by the disaster;

•

The measures are feasible from the standpoint of sound engineering and
construction practices;

•

The measures are cost-effective in terms of the life of the structure,
anticipated future damages and other mitigation alternatives;

•

Floodplain management and applicable environmental regulations are met.
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VIII. Plan Monitoring, Evaluation and Updates
Monitoring of any program as multifaceted as that recommended by this Flood Plan is
essential to continually track the progress of mitigation actions and evaluate how the
proposals contained in the plan work in practice. Provisions for reporting progress should
also be made. The Flood Hazard Working Group would be a logical entity to review and
monitor progress reports submitted by implementing agencies. These steps are necessary
in order to recommend additional mitigation actions and make periodic revisions to the
plan.
Because the Flood Mitigation Plan is a dynamic first step in an on-going process,
information on the outcomes resulting from implementation must be compiled on a
continual basis. This process will allow the Flood Mitigation Working Group to measure
progress in achieving goals and objectives. Through the monitoring and evaluation
process, revisions needed to respond to changes in local conditions may be identified.
The mitigation plan must change in response to changes brought about through increased
development, changes in technology and changes in local mitigation capability. Effective
monitoring and evaluation will also provide information on compliance with federal
conditions and mandates.
The primary question to be addressed in monitoring and evaluating the plan is: has the
Territory's vulnerability increased or decreased as a result of planning and mitigation
efforts? Where vulnerability has decreased, the Government should determine if other
methods could be used to achieve even greater improvement in reducing the area's
vulnerability. Where vulnerability has increased or has not decreased as projected,
mitigation efforts must be evaluated to determine if other mitigation strategies might
provide greater effectiveness than those currently in use.
Evaluation should also include a look at the original problem statements to assess their
current accuracy. The adequacy of available resources to carry out the plan also be
examined. Is there any redundancy that can be eliminated, thereby freeing up resources
from one area? Are funds for certain projects inadequate; if so, should more funding be
sought? Evaluation should also troubleshoot any problems being experienced with
implementation (e.g., technical, political, legal, coordination, etc.). Finally, the plan
should be checked against its time frame-has it been implemented on schedule?
Preparing a list of indicators can help the monitoring process. Indicators can include
tracking such objective measures as number of permits issued in flood hazard areas,
number of repetitive loss properties, number of claims made under the NFIP, etc. More
difficult, but equally important indicators of progress involve environmental factors.
Number of acres of wetlands being converted to development is an example of the type
of objective indicator that can help gauge progress.
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Revisions to the Flood Hazard Mitigation Plan will be necessary to correct flaws that are
discovered through monitoring and evaluation. There will always be some contingencies
that cannot be foreseen, or events that cannot be predicted. Revisions incorporate those
changes necessary to better fit the plan to real-life situations. Periodic revision of the
Flood Plan will also keep it in compliance with NFIP and other regulatory programs.
Updates of the Plan will be necessary to address changes that have taken place. Changes
may result from additional development, implementation of mitigation efforts,
development of new mitigation processes and changes to Territorial or federal statutes
and regulations. Additional development in the Islands may result in an increase, little
change or a decrease in the vulnerability to flooding depending on the location, type and
design of that development.
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Management. st. Thomas, USVI.
USVI Government/Department of Housing, Parks and Recreation, 1987. Virgin Islands
action plan and wetlands addendum. July 30, 1987 - July 30,1989. St. Thomas, USVI.
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Virgin Islands Government, Dept. of Conservation and Cultural Affairs. 1979.
Environmental laws and regulations of the Virgin Islands. Reprinted from Titles 12
and 19 of the Virgin Islands Code and the Virgin Islands Rules and Regulations.
Virgin Islands Government, Department of Planning and Natural Resources, Coastal
Zone Management Program. United States Virgin Islands Section 6217 Non Point
Source Pollution Control Program. st. Thomas, VI 1995.
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Appendix B: Description of the Planning Process
Steering Committee members/copies of communications
The Virgin Islands Flood Hazard Mitigation Plan Steering Committee consists of the
following members:
Ta ble: Steermg

commlOttee Mem bers

Last name, first

Organization

Public/Private

Location

Phones. E-mail

Walker, Col. Gene J. P. (Ret.)

VITEMA

Public

# 102 Hermon Hill
Christiansted,
St. Croix VI 00820

773-2244
778-8980 fax
<colwalker@unitedstates.vi>

Moorhead, Mary

VITEMA

Public

#2-C Estate Contant
St. Thomas, VI 00801

774-2244
774-1491 fax
<iadedstormia>hotrnail.com>

Blyden, Brent

DPNR
Permits

Public

Cyril E. King Terminal
st. Thomas, VI 00802

774-3320
775-5701 fax
e-mail:

Brooksbarr, John

Environmental
Association of st.
Thomas

Private

Box 12379
St. Thomas, VI 00801

774-7736 (phone/fax)
e-mail:

Brooksbarr, John

Eastem Caribbean
Center, UVI

Public

#2 John Brewers Bay
St. Thomas, VI 00802

693-1025 fax
693-1028
e-mail:

Callwood, Wayne

Department of Public
Works

Public

8244 Sub Base
St. Thomas, VI 00802

776-4844
774-1301
774-5869
e-mail:

Casey, Jim

US EPA

Public

Federal Building
St. Thomas, VI 00802

774-2333
774:2332 fax
e-mail:
casey.jimclVepamail.epa.lwv

Christian, Franz

Virgin Islands Police
Department

Public

8172 Sub Base
St. Thomas, VI 00802

774-2310
776·3317 (fax)
e-mail:

Davis, Olasee

UVI Cooperative
Extension Service

Public

RR 2, Box 10,000
Kingshill,
st. Croix VI 00850

778-9491
778-8866 fax
<odavisclVuvi.edu>

Denham, Erva

League of Women
Voters

Private

st. Thomas

775-5147
774-9607 fax
e-mail:

Dotson, James

Department of
Housing, Parks,
Recreation

Public

Property & Procurement
Bldg, #206
SubBase
St. Thomas VI 00802

774-0255
774-4600 (fax)
e-mail:

Etsinger, Jean

Island Resources
Project Team
Community Outreach

Private

Frett, Roy

Office of the Govemor

Public
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e-mail:

Garcia, Kwame

UVI Cooperative
Extension Service

Public

RR 2, Box 10,000
Kingshill,
St. Croix VI 00850

692-4091
692-4095 fax
e-mail:

Gjessing, Helen

League of Women
Voters

Private

St. Thomas

774-5674
774-8786 fax
<hgjessi@tlvi.edu>

Griffin, Hollis L.

DPNR
Environmental
Protection

Public

Wheatley Center
St. Thomas, VI

777-4577
774-5146
e-mail:

Hamlin, Bruce

Virgin Islands Police
Department

Public

8172 Sub Base
St. Thomas, VI 00802

774-2310
776-3317 (fax)
<bhamlin@Worldnet.att.net>

Henry, Stevie

Conservation Data
Center, UVI

Public

#2 John Brewer's Bay
st. Thomas, VI 00802

693-1033
693-1025fax
<shenrv@uvi.edu>

Hobson, Ira

Department of
Housing, Parks,
Recreation

Public

Property & Procurement
Bldg, #206
SubBase
St. Thomas, VI 00802

774-0255
774-4600 (fax)
e-mail:

Javois,AI

VITEMA

Public

# 102 Hermon Hill
Christiansted,
St. Croix VI 00820

773-2244
778-8980fax
<a1izbari@viaccess.net>

Marsh Elvis

Fire Department (STJ)

Public

Martin,Ron

VITEMA

Public

#2-C Estate Contant
St. Thomas, VI 0080 I

774-2244
774-1491 fax
<rmartin@viaccess.net>

Morton, Dale

UVI Cooperative
Extension Service

Public

#2 John Brewer's Bay
St. Thomas, VI 00802

693-1086
693-1085fax

776-6333

<dmorton~vi.edu>

O'Reilly, Rudy G.

Department of
Agriculture

Public

5030 Anchor Way
Gallows Bay
St. Croix VI 00820

773-9146
692-9607 fax
e-mail:

Patrick, Jevon

VITEMA

Public

#2-C Estate Contant
st. Thomas, VI 00801

774-2244
774-1491 fax
<iadedstorm@)lotmaiLcom>

Pelle, Rupert N.

Department of Public
Works ,Engineering

Public

Anna's Hope
Christiansted,
St. Croix VI 00820

773-1290 x 2258
773-0670 fax
<rupelle@vjaccess.net>

Petersen, Yvonne

St. Croix
Environmental
Association

Private

Arawak Building, Ste 3
Gallows Bay
st. Croix, VI 00824

773-1989
7737545 fax
<sea@viaccess.net>

Potter, Bruce

Island Resources
Project Team

Private

6292 Estate Nazareth
#100
St. Thomas, VI 00802

775-6225
779-2022
<bpottter@jrf.org>

Smith, Kelvin

US Coast Guard

Public

POBox 818
St. Thomas, VI 00804

776-3497
774-1687
e-mail:

Street, E. A,

VI Port Authority

Public

Suarez-Velez, Mayra

Sea Grant

Public
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st. Thomas, VI 00802
Tyson, George

Island Resources
Project Team Historian
Community Outreach

Private

Towle, Ed

Island Resources
Project Team

Private

6292 Estate Nazareth
#100
St. Thomas, VI 00802

775·6225
779-2022
<etowle@irf.org>

Walters, Marie

VI Port Authority
Marine Operations

Public

POBox 302216
St. Thomas, VI 00803

774-2250
777-9694 fax
e-mail:

Werrricke, Werner

Island Resources
Project Team Engineer

Private

Wright, Julie

UVI Cooperative
Extension Service

Public

772-0598 (wOlk),
772-0664 (home)
778·4774 fax
<l!1:vson@viaccess.net>

776-0440
776-0440 fax
<waw224@islands.vi>
#2 John Brewer's Bay
St. Thomas, VI 00802

693-1082
693-1085 fax
<jwrililit@uvi.edu>

Not all members of the Steering Committee participated actively or regularly, but each
Steering Committee meeting was attended by ten or more members.
In addition to these "formally designated" committee members, at every opportunity and
at every public event we have stressed that everyone is welcome to participate as a
committee member and to sign on to the VITEMA-Flood mailing list group to share
information and program ideas.
Web site and archive has been maintained full time since May 15th.
Given the short time to develop a plan and the geographic dispersion of members, a
decision was made from the start on May 15th to use extensive e-mail and WWW
resources to promote the project in spite of the obvious limitations of such an approach,
which we hoped to mitigate by aggressive use of the public media.
There are currently 30 documents and 70 messages available for inspection or
downloading by any member of the Flood Hazard Mitigation Steering Committee
mailing list (and any applicant is routinely approved)
Members ofVITEMA-Flood discussion list:
akschwab@bellsouth.net
bhamlin@worldnet.att.net
bpotter@irCorg
brower@email. unc. edu
carmen.delgado@fema.gov
casey.;im@epamail.epa.gov
dmorton@uvi.edu
etowle@ir(.org
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hgjessi@uvi.edu
Jadedstorm@hotmail.com
jetsinger@viaccess.net
jpbacle@ir(org
jwright@uvi.edu
kifrett@viaccess.net
msuarez@uvi.edu
odavis@uvi.edu
plynn@prisco. vi
rmartin@viaccess.net
rupelle@viaccess.net
sea@viaccess.net
shenry@uvi.edu
state@islands. vi

Table: Documents Posted to Web and maintained as downloadable files:

At the date of this report (6/23/00) there were approximately 6 megabytes of Draft Plan
and reference documents posted on the site at <http://www.egroups.com/>
**README File for VITEMA-Flood
bpotter@irf.org
lk
06/17/2000
*README for APC Documents
lk
bpotter@irf.org
0611712000
APC Draft Documents
18 files containing detailed hydrological info for APCs--note Botany Bay is in STT, not STJ
06/17/2000
bpotter@irf.org
Critical Facilities
MS Word table of284 Critical Facilities in USVI, showing those IN and OUT of the Flood Plain
06/12/2000
bpotter@irf.org
57k
Critical Facilities.rtf
06112/2000
Ditto in RTF
bpotter@irf.org
155k
FloodplainManual
USVI Official Floodplain Manual
bpotter@irf.org
93k
06116/2000
Goalsbp.doc
06/09/2000
Draft Goals and Objectives for Review
bpotter@irf.org
32k
Haz Mit 1995 Final +1
This is the VITEMA Natural Hazard Mitigation Plan, written in late 1995 (in the aftermath ofMARILYN)
bpotter@irf.org
168k
05/23/2000
Monthly Rain Chart
731k
05/28/2000
Chart and explanation of rainfall by month bpotter@irf.org
MostRecentDraft 0623am
... as of Friday Morning
bpotter@irf.org
840k
06/23/2000
NPS Management Plan.doc
Basic Background: NPS Mgmt Plan, Jan 2000 bpotter@irf.org
78k
06/22/2000
STJRoads
PICT outline map of STJ
bpotter@irf.org
29k
06/18/2000
STT
bpotter@irf.org
06/23/2000
Report of the St. Thomas Public Meeting
23k
STT Roads
bpotter@irf.org
31k
0611812000
PICT Outline map of SIT
STX Rds n Flds
762k
06/18/2000
PICT image of flooding and roads on STX (big) bpotter@irf.org
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STXRoads
bpotter@irf.org
PICT outline map of STX
Uwa.doc
August 1998 Unified Watershed Assessment Draft bpotter@irf.org
Uwatab l.xls
Excel Spreadsheet Listing Watershed Characteristics bpotter@irf.org
VITEMA Critical Facility Sheet
Critical Features Nomination Form
bpotter@irf.org
VITEMA Proiect Milestones
bpotter@irf.org
Project Mll..,ESTONES
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26k

06/18/2000

99k

05/23/2000

23k

05/23/2000

24k

0511612000

20k

05/16/2000

Table: Messages Posted to Web and maintained as an archive:
1
2
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

Inauguration of Steering Committee
Bruce Potter
Tue May 16,2000 12:51pm
Operating Procedures of this E-mail Mailing List
Bruce Potter Tue May 16,2000 12:53pm
161: Good News: Bad News
Bruce at Island Resources May 22, 2000 10:13am
Watershed Restoration Priorities
Potter at Island Resources Tue May 23,2000 6:38am
Potter at Island Resources Tue May 23, 2000 6:38am
Basic Reference Works on Web Site
Watershed Restoration Priorities
Potter at Island Resources Tue May 23, 2000 8:18am
Fw: Fwd:Watershed Academy course 103 Mayra Suarez
Tue May 23, 2000 1O:43am
Re: Basic Reference Works on Web Site
Mayra Suarez
Tue May 23,2000 10:48am
Rough Draft Outline for Flood Hazard Mitigation P Bruce at Island Resources
Wed May 24, 2000 2:31pm
Deadlines and Calendar
Bruce at Island Resources
Wed May 24,2000 5:51pm
access to files [#3796919]
Mayra Suarez
Thu May 25,2000 11 :38am
Re: access to files [#3796919]
Potter at Island Resources Thu May 25,2000 4:48pm
Re: access to files [#3796919]
Mayra Suarez
Thu May 25, 2000 4:56pm
Re: access to files [#3796919]
Bruce at Island Resources Fri May 26, 2000 11 :38am
Re: access to files [#3796919]
Mayra Suarez
Fri May 26,2000 11:50am
Interesting New Information
Potter at Island Resources Sun May 28,2000 7:48pm
Fwd: Disasters and IT
Potter at Island Resources May 29, 2000 8:32am
161: STXFloodingZones.
BruceatIslandResources May 30,2000 10:56am
Fwd: CoastallMarine Sessions atESRI 2000 Bruce at Island Resources May 31, 2000 11:30am
Re: VI FLOOD REGULATIONS
Anna K. Schwab
Wed May 31, 2000 11 :31am
VI Flood Plan
AnnaK. Schwab
Wed May 31, 2000 12:20pm
NFIP
Anna K. Schwab
Wed May 31, 2000 12:44pm
VIZ.O.
AnnaK. Schwab
Wed May 31, 2000 1:20pm
flood damage prevention ord.
Anna K. Schwab
Wed May 31, 2000 3:37pm
Your On-Going Help. . . .
Bruce at Island Resources May 31, 2000 4:40pm
Re: NFIP
Delgado, Carmen
Wed May 31, 2000 4:56pm
Re: NFIP
Anna K. Schwab
Wed May 31, 2000 5:23pm
Fwd: flood hazard mitigation
Bruce at Island Resources
VI Flood Plan HELP
Anna K. Schwab
Thu Jun 1,2000 11 :58am
Reminder - Steering Committee Meeting: STX
VITEMA-Flood@egroups.com
Jun 1, 2000 12:02pm
Re: Reminder - Steering Committee Meeting: STX Julie Wright Thu Jun 1,2000 1:02pm
Re: Reminder - Steering Committee Meeting: STX Bruce at Island Resources
Thu Jun 1,2000 2:46pm
Re: Deadlines and Calendar
Julie Wright
Thu Jun 1,2000 6:01pm
Reminder - Critical Features for Flood Hazards
VITEMA-Flood@egroups.com
Fri Jun 2, 2000 0:02am
Re: VI Z.O.
DAVID BROWER Fri Jun 2, 2000 1:42pm
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39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
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Summary of Flood-Prone Areas in St. Croix and St. Bruce at Island Resources
Jun 2, 2000 6:38pm
VITEMA-Flood Additions to Julie's List
Helen Gjessing
Sun Jun 4,2000 10:00pm
Critical Places, etc.
Helen Gjessing
Mon Jun 5, 2000 7:44am
Beaches & Bays
Helen Gjessing
Mon Jun 5,2000 1O:34am
Re: Critical Places, etc.
Julie Wright
Mon Jun 5, 2000 10:51am
VITEMA relations with FEMA
Bruce at Island Resources Mon Jun 5, 2000 1:05pm
Revised List of Flooding Zones in the US VI
Bruce at Island Resources
Wed Jun 7, 2000 6:36pm
Great Support from US Army Corps of Engineers
Bruce at Island Resources
Wed Jun 7, 2000 6:36pm
Reminder - Steering Committee Meeting: STX
VITEMA-Flood@egroups.com
Thu Jun 8, 2000 12:02pm
Goals and Objectives Section of Plan: Rough Draft Potter at Island Resources
Fri Jun 9, 2000 1:37pm
Critical Facilities IN/OUT of Flood Zones Potter at Island Resources Fri Jun 9, 2000 2:24pm
Rules Committee Approves Emergency Management Ass
Potter at Island Resources
Fri Jun 9, 2000 3:29pm
Re: Goals and Objectives Section of Plan: Rough D Delgado, Carmen
Fri Jun 9, 2000 3:47pm
Reminder - Flood Hazard Mitigation Plan Due to VI VITEMA-Flood@egroups.com
Sun Jun 11,2000 0:02am
Federal Funds at a high "Federal Match" for Lenny Potter at Island Resources
Mon Jun 12,2000 10:23am
Steering Committee Meeting Arrangements 15 JUNE i
Bruce at Island Resources
Mon Jun 12,2000 10:24am
Copies of US Army Corps of Engineers Disaster Dat Bruce at Island Resources
Mon Jun 12, 2000 5: 19pm
CRITICAL FACILITIES Table on-line
Bruce at Island Resources Mon Jun 12,2000 5:20pm
Review Draft of Mitigation Plan on Web Site
Bruce Potter Wed Jun 14,2000 0:54am
The Virgin Islands Floodplain Manual
Bruce Potter
Fri Jun 16,2000 10:36am
Public Meetings in STX. STJ and STT
Bruce Potter
Sat Jun 17, 2000 12:22pm
Tools for Flood Hazard Planning
Bruce Potter
Sat Jun 17, 2000 9:04pm
Reminder - Flood Hazard Mitigation Plan Due to VI VITEMA-Flood@egroups.com
Sun Jun 18,2000 0:02am
Maps and STX Image On-Line
Bruce Potter
Sun Jun 18,2000 9:22am
APC Descriptions?
Bruce Potter
Sun Jun 18, 2000 9:20pm
Re: APC Descriptions?
Helen Gjessing
Mon Jun 19,2000 7:04am
Most Recent Draft
Bruce Potter
Mon Jun 19,2000 8:42am
Re: APC Descriptions?
Anna K. Schwab
Mon Jun 19,2000 1O:26am
Latest Flood Hazard Plan Draft Posted
Bruce Potter
Tue Jun 20,2000 8:24pm
Fwd: IMPORTANT PUBLIC HEARINGS ON FLOODING ISSUES Bruce Potter
Jun 21, 2000 5:51am
NPS Management Plan posted
Bruce Potter
Thu Jun 22, 2000 1:05pm
Final Sprint
Bruce Potter
Fri Jun 23,2000 8:55am
STT Meeting Notes and Revised Draft Plan POSTED Bruce Potter
Fri Jun 23, 2000 10:27am

Critical Flood Area Identification Process

The most important source of public information about critical flood areas came from
Steering Committee members and public contributions (detailed in Appendix C, below
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Sites have been nominated, reviewed, described and critiqued by the Virgin Islands Flood
Hazard Steering Committee.
This list has been shared, discussed and revised at public meetings on all three islands.
Five hundred copies of one-page questionnaires seeking sites of recurrent flooding have
been distributed on all three islands.
Numerous public queries have been handled from Island Resources offices, with several
of the site reports having been added to the original draft lists. The final lists of sites are
presented in Appendix C.
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Appendix C: Public Participation Component
This section includes:
A summary of Public Participation activities
An account of the St. Thomas public meeting (June 21 st) and the annotated list of
Critical Flood Areas that came from that meeting, as well as several astute observations
about the causes and solutions to flooding problems in the Virgin Islands.
A summary of the results of the other two public meetings in St. John (June 22nd)
and St. Croix (June 23 rd), with added observations from the meeting participants.

Elements of the Public Participation Component
Two Steering Committee Meetings, to which members had air transport provided, if
necessary:
St. Thomas
St. Croix

May 15,2000
June 15,2000

Three Public Meetings
St. Thomas
St. John
St. Croix

VITEMA
21 June 2000
Legislative Conference Room
22 June 2000
Education Curriculum Center 23 June 2000

Advertising campaign
15 Radio Spots on four radio stations
30 faxes direct to news papers and businesses and business groups
Two radio news interviews
Newspaper advertisement (Avis)
600 flyers and public questionnaires
Approximately 25 direct visits to businesses and government agencies
Participants in public meetings, faxes, phone reports of flooding issues
Al Lang
Cotton Valley
Alexis Doward
Christiansted
Alvin Powell
Nadir
Bianca Mussenden Bovoni
Cedric Lewis
Tutu
Benner Bay
Cyril Ruan
Doris Warner
Contant
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George Blackhall
Helen Gjessing
Lorin Lewis
Mary Moorhead
Mayra Suarez
Melissa Smith
Oswin Sewer
Priscilla Lynn
Robert LeBeau
Roy Howard
Sarah Jane Fink
Stevie Henry
Belinda Escham
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Centerline Road
Smith Bay
Estate Tutu
Mountaintop
Scott Free
Joseph at Rosendahl
Cruz Bay
Nisky Center
Cruz Bay
Charlotte Amalie
Cruz Bay
Hull Bay
Christiansted

St. Thomas Public Meeting
June 212000
VITEMA Emergency Operations Center, Contant
Approximately a dozen people attended the St. Thomas public meeting for the Virgin
Islands Flood Hazard Mitigation Plan. These notes also include contributions from people
who called Island Resources Foundation or who faxed flood identification questionnaires.
In the Virgin Islands people who participate in public meetings bring not only their own
special problems and complaint, but they also bring a rich range of opinions, observations
and prescriptions which often provide more illumination of potential solutions than mere
problem descriptions. In the second part of this short summary, we have tried to highlight
some of those solutions.
Identified Flood Hazard Areas and Comments
The following is a partial list of flood-prone areas on St. Thomas, most of which are areas
on roadways, intersections or coastal roads. Many of these areas flood not because they
are in a floodplain but because they either a) have no drainage or b) have clogged
drainage structures.
Those flooding issues discussed in the public meeting (June 21,2000) and involving
major risks to public health and safety are mentioned first:
Turpentine Run Road. This area-from the quarry to the Mangrove Lagoon-suffers
from a number of problems that contribute to chronic flooding, including:

island resources
FOUNDATION

Page 129

Virgin Islands Flood Hazard Mitigation Plan

28 July, 2000

•

development in the floodplain, including publicly subsidized housing in the
bottom of the floodplain of the GUT, some of it probably illegal, most of it illadvised,

•

under-sized bridges leading to clogging under bridges and culverts (a situation
that has been in the process of being corrected at the Bovoni Road
intersection-the "Bridge to Nowhere"-for four or five years),

•

dramatic increases in impervious surfaces throughout the large (in Virgin
Islands terms-2135 acres according to CH2MHill, 1981) Tutu watershed
upstream,

•

channelization and encroachments on the main stem of the Nadir Gut and

•

failure to maintain a complex series ofdams along the main Nadir Gut

channels and tributaries, as described by two members of the meeting.
Further channelization and paving of this gut, however, is not a solution endorsed by the
meeting attendees. This will only cause more severe pollution of the already threatened
Mangrove Lagoon. "Engineers in the Virgin Islands need to abandon the theory that all
flooding problems will be solved by getting the water into the sea faster. "
Lots in the Nadir valley are irregular and housing is sometimes hard to see or accurately
count, but long-time residents of the area estimate that at least 60 housing units and
numerous commercial, industrial and recreational structures are affected by annual
flooding in this area. Of equal public safety significance, however, is the fact that
flooding in the Turpentine Run valley cuts the major communication links between
Charlotte Amalie, Tutu and Red Hook.
Centerline Road, VITRACO Mall, Sugar Estate. According to reports at the public
meeting and subsequent phone calls, it seems as if a drainage remediation project in the
Sugar Estate area (one of the lowest and most obviously floodprone floodplains, at the
foot of the 417-acre Sugar Estate watershed) has resulted in either grossly undersized or
totally closed drainage channels to the sea.

In addition, un-permitted and uncontrolled dumping offill in the low areas of the area
have created a "dike" surveyed by one report at 26 inches above the upstream lot. In
addition to reports of flooding in the commercial establishments in the VITRACO Mall, a
nearby church and several nearby houses have been increasingly affected by flooding
from even moderate rains.
As with the case ofthe "Bridge to Nowhere," in the Turpentine Run area, residents and
businesses of this area see no realistic plan or process that will fix the flood problems
which have obviously been caused by Government action.
Jenny Hill Development in Bovoni, across from the Dump, leading up the hill. Since
initiation of construction on this hillside development, water has regularly coursed down
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the road with massive amounts of mud. There seems to be no silt or erosion control at the
subdivision level.
Downtown Charlotte Amalie. This area accounts for a disproportionate share (110 of
242 claims) of the repetitive loss claims for national flood insurance in St. Thomas.
Flooding in this area occurs both as a result of inland flooding from rainfall (such as the
four foot, seven inches, Mother's Day Flood of 1959) and sea surge from hurricanes,
most notably the surge from the category 3 (Saffir-Simpson Scale) Hurricane Marilyn in
1995, which infamously floated many yachts and a Coast Guard cutter onto the
waterfront and left them stranded there as the surge receded.
Sayan Gut. Government has proven unable to maintain the Savan Gut in a way that in
approaches the care and design sophistication that enabled the local community to line
and manage the Gut in times past.

The community is looking for a partnership with government to solve the local problems.
In that partnership, they would hope that government would supply the heavy equipment
and equipment operators, while the community will supply manpower and help to ensure
that "good Gut hygiene" practices are encouraged and followed the length of the Gut
(rather than only concentrating on a few sites at the foot of the watershed). Government is
needed to provide the heavy equipment required by the volume of trash generated by the
numbers of "users" of the gut-watershed.
Contant. One member of the St. Thomas public meeting cited a case where one ofthe
island's largest water hauling contractors had filled in a gut to provide parking for his
water truck. (An act which most members cited as being a clear violation of the
Territorial prohibition on any construction within 50 feet ofa gut.) Subsequently,
diverted floodwaters have affected several houses in the area and have apparently
resulted in the rupture of a major retaining wall. The lack of public vigilance and followup by any enforcement authority is considered to be a major problem in St. Thomas.
Renaissance Grand Hotel entrance road. Flooding here has resulted in several accidents.
Crown Mountain Rd. at the Ferrari's restaurant dumpsters. About one-third ofthe
roadway across the street from the Ferrari's dumpsters was washed out during a heavy
rainstorm early last December. This area frequently floods due to large amounts of
garbage, sediment and debris that have completely clogged the culvert that routes the gut
under the road, causing flood water to flood the roadway and undermine the roadbed on
the downhill side.
Donoe Road north of Weymouth Rhymer highway intersection. Another low spot that
floods due to clogged stormwater drainage structures and clogging of the gut adjacent to
and underneath the road.
Estate Pearl Road, immediately south of the Santa Maria Hills development. A
homeowner has improperly erected a concrete wall on the west side of the road that
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prevents runoff on the road (from an adjacent gut) from crossing his property. Water has
been seen standing here up to 2 feet deep.
Estate Pearl Road, 114 mile south of Crown Mountain Road. There is a gut that passes
under the road at this point, which is usually clogged with large debris. In addition, the
downstream landowner continually clears vegetation in the gut, which coupled with
runoff flooding over the roadway, is undermining the roadbed and causing it to collapse.

The Estate Pearl road that runs between Crown Mountain Road and Blackpoint Hill. A
couple of years ago, a construction crew built a concrete block retaining wall on the
"down" (north) side of the road, but they didn't leave any drainage holes at the base. So
now water coming down the mountain on the other side floods the entire width of the
road for a hundred feet or so and can easily get to 6 inches depth because there's no way
for the runoff to run off It's no threat to residences, but it cuts off the use of the road for
traffic flow for days at a time. If the main road west from the University of the Virgin
Islands were to be cut off in an emergency, this might be the only access to Bordeaux and
the rest of the West.
Julian Jackson Highway between UVI and AMCO car dealership. This road regularly
floods at numerous spots, in part because the discharge of flood waters around the airport
is obstructed in the drainage canals.

The road in Lindberg Bay below Crown Mountain between Shibui and the Old Mill.
Residents adjacent to the gut that flows under this road have so altered the hydrology of
the area that a new gut has formed due to blockage and filling of the original gut. This in
turn has caused landslides, flooding and undermining of the roadbed.
The road up (or down) Fireburn Hill. It was a river last December. The swales on the
sides of the road are blocked, causing stormwater to run down the road at least one-foot
deep.
The road connecting Fireburn Hill, Denmark Hill and Mafolie Hill-frequently floods
where the guts cross it due to debris clogging the culverts under the road.
Long Bay Road between Mandela Circle and Havensight. The swales and other drainage
structures along this roadway are continually clogged, causing flooding.

Intersection of Mahogany Run and Wintberg Roads at Peace Corps school. This area is
a low spot that repeatedly floods, most likely due to absence of stormwater drainage
structures on either roadway and clogging of the gut adjacent to the road.
Bolongo Bay Road, resort and residences. The hydrology in this watershed has been so
severely altered by construction without proper erosion, sediment and stormwater control
that this area repeatedly floods and is a hazard to drivers, residents and resort guests.
Efforts to fill the one pond that serves to retain some stormwater runoff will further
exacerbate the problem.
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Kirwin Terrace School and the University of the Virgin Islands.
Smith Bay Road at Coki Beach road intersection. The area was recently paved, but the
roadway still does not have any drainage structures to alleviate the problem.
Smith Bay Road by Lindquist Beach. The guts under the roadway are frequently clogged
causing flooding.
Smith Bay Road, in front of Renaissance Grand Hotel entrance.
The Stumpy Bay Road, the drainage of which is very poor; likewise the Bordeaux
Road down to the Girl Scout Camp.
The Tutu Park Mall intersection. The southeast quadrant where the west-bound lane
intersects with the new feeder to/from the Turpentine Run road apparently has no
drainage. Water collects and stands there for days, again posing no danger to residences
or businesses, but further impeding the already poorly managed flow of traffic at one of
the busiest intersections on the island.
The road between Ulla Muller school and Vitran-the flooding problem on Veterans
Drive by Cancryn School now being addressed by culvert installation has moved flooding
50-100 feet upstream to this area.
Veterans Drive between Cancryn JHS and Banco Popular is still constantly flooded in
spite of all the corrective work done over the years.
Veterans Drive by Emile Griffith Ballpark.
Veterans Drive in front of the Federal Building.
Alternative Flood Mitigation Strategies for St. Thomas -----

Members of the St. Thomas community had many "alternative strategies" to suggest or
recommend for public policy consideration. Among the major themes were:
Accountability. The need to make government accountable to the local
communities for the quality of local infrastructure. This includes the need for
government to pro-actively consult with and listen to members of the community
in the definition of priorities for problems and in solutions. Because communities
have so little active role in the political process (for example, no single-member
electoral districts), government needs to invest special effort to respond to
community needs and to support community self-help efforts.
Education. Education, enforcement and accountability are all understood to be
part of the same process of raising both community and governmental awareness
of the importance of implementing effective flood hazard mitigation. Education
includes community education, education and encouragement of government
officials in flood hazard approaches and in techniques of community consultation.
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Finally, community members believe policy leaders at the highest levels of all
branches of government need training in flood hazards and mitigation strategies.
Restore, maintain and use traditional infrastructure. Participants in the St.
Thomas community meeting described a series of traditional dams which have
been built (some recently, such as USDA farm ponds in Bordeaux; some back in
Danish colonial days) to address both water conservation and flooding concerns,
including a series of major dams in the Turpentine Run/Tutu Valley areas that are
no longer being maintained and which no longer serve to buffer flooding from
heavy rains.
Integrated approaches. Community members understand the folly of creating
non-viable, stand-alone institutional approaches to issues like flood mitigation.
They want to see constructive cooperation among the government agencies and
departments and authorities to solve people's problems, rather than more
competition and confrontation among government agencies.
Loss of operator skills. Several participants commented in passing and later
agreed together, that the skilled operators and engineers that had traditionally
been available from government no longer seemed to be resources that could be
counted on. For example, although the Department of Agriculture continues to
provide tractors for work projects, it is now difficult to find operators who are
available to actually run the machines or supervise the detailed work such as
grading and culvert installation.

island resources
FOUNDATION

Page 134

Virgin Islands Flood Hazard Mitigation Plan

28 July, 2000

St. John and St. Croix Public Meetings
June 22 and 23, 2000
Legislative Conference Room, Cruz Bay
and
Education Curriculum Center Conference Room, Estate Richmond, st. Croix
Approximately three people attended the St. John public meeting for the Virgin Islands
Flood Hazard Mitigation Plan and eight people attended the St. Croix meeting. They
were:
St. John:

Oswin Sewer
Sarah Jane Fink
Robert LeBeau

Teacher
Sloop Jones Artist
Public Relations

St. Croix

Alexis Doward
Jaqueline Heyliger
Belinda Escham
Kevin Marin
Katherine Marin
Lynn Spencer
Austin Hensley
Olasee Davis
Al Lang

DPNR Permit Division
FEMA Mitigation Program
Community Forestry Program
Project IMPACT St. Croix
West End resident
St. Croix Environmental Association
Mon Bijou resident
Cooperative Extension Service
Cotton Valley, by phone

These notes also include contributions from people who called Island Resources
Foundation or who faxed flood identification questionnaires.

st. John
The following is a partial list of flood-prone areas on St. John, most of which are areas on
roads and along coastal stretches of roads. Many of these areas flood not because they are
in a floodplain but because they have inadequate drainage. Because of the large portion
of roads that are dirt in St. John, erosion and sedimentation in coastal areas is a special
problem with severe impacts on fringing reefs.
Parcel 14, Estate Carolina and adjoining parcels of Estate Emmaus. Lower portions of
6R-l Carolina and all properties adjoining the South Shore Road will be destroyed or
otherwise become impassable after a major on-shore storm.
Lower Parts of Parcels 8,9, 10 Estate Carolina, which receives runoff from the
Bordeaux Mountain area into Coral Bay.
Fish Bay guts discharge large amounts of silt and water to the Bay.
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Great Cruz Bay Gut begins at the Susanaberg dump site and discharges into Great Cruz

Bay.
Haulover Bay Road is at sea level and subject to flooding from combinations of rain and

storm surge.
Maho Bay Road, a dirt road serving the campgrounds. Subject to flooding and severe

erosion from heavy rains. This creates both destruction of the road and heavy sediment
loads into marsh areas at the foot of the gut. [It is known that this road has applied for
demonstration funding under Section 319h of the Clean Water Act to mitigate erosion
and sediment problems which a series of scientific studies by PhD-candidate Carlos
Ramos of Colorado State University has identified as the single largest source of
sediment on the island ofSt. John.]
John's Folly Road, subject to coastal flooding.
Cruz Bay Gut above Mongoose Junction floods the commercial areas during high

rainfall events.
The Basketball Courts and adjacent roads in downtown Cruz Bay are subject to

flooding after any moderate rainfall.
The road by the "Silver Arrow" back-up power generator at Frank Bay or Enighed Pond,
near Cruz Bay. Flooding here has obvious additional implications for public
health and safety in an emergency if, for example, the flooding prevents access to
the generator.
St. Croix

The following is a partial list of flood-prone areas on St. Croix, many of which are areas
involving housing projects in the center of the island. Most of these areas flood because
they are in a floodplain and because they either a) have no drainage or b) drainage has
been changed. There is a substantial qualitative difference between these areas of
flooding and the flooded areas on St. Thomas and St. John, which generally involve roads
and culverts.
The Mon Bijou area is a major flood zone. The water comes from Blue Mountain, Little

Fountain and surrounding watershed areas. This water also flows into Estate Glynn,
Estate Concordia and the Salt River basin area. The housing communities in this area
constantly get flooded out. There is some work starting to mitigate this problem. The
problem is very complex, however, with potential impacts on the Salt River basin (coral
reef, sea grass bed, etc) and the public potable water wells at Estate Concordia. These
areas will be impacted by the new proposed routing of water away from the Mon Bijou
housing community.
The story that emerged from the public meeting of the Mon Bijou flood problem is a 30year saga of flooding problems arising from road and housing construction, court orders
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to government to rectify the situation and continued government inaction. According to a
resident at the St. Croix public meeting, the latest step in this process was a finding by
Judge Ross that the Government had failed to comply with orders of the Court to solve
the problem, going back to the early 1980's. He gave government 30 days to come up
with an operational plan to solve the problems (along the lines of engineering studies
performed by the US Army Corps of Engineers in the early 1970's). That 30-day order
was issued 18 months ago and to the knowledge of the people ofMon Bijou, no action
has been taken by Government.
The flooding at Mon Bijou is frequent and severe to the point of cutting road connections
at multiple points, occasionally resulting in the isolation of people in the area for many
days at a time.
Estate Glynn intersection where the gas station is located. This is Route 75 (Northshore
Road) and Route 707 west before you arrive at the Country Day School. Estate Glynn is
down stream from and strongly affected by the flooding problems ofMon Bijou. The
water backs up near the gas station on Northshore Road spreading over a wide area. The
streambed was the original water way when Salt River bisected the island of St. Croix, as
reported in the earliest exploration and colonial period records.
Villa La Reine intersection (Route 70 east and Route 75 north) at Queen Mary Highway
is another flood zone. La Reine Gas Station located near the intersection. Water backs up
in this area whenever there is a "hard rain." This water comes from the north. Blue
Mountain watershed, Salt River basin and other areas surrounding Blue Mountain
watershed.
'
Sunshine Mall (Route 70) is another flood zone. The water comes from Cane Valley and
the surrounding areas mostly from the north of the shopping area. The parking lot also
acts as a flood zone. The housing community behind the shopping area is threatened and
gets flooded out depending on how heavy the rainfall is.
La Grande Princess. This area, also in the center of St. Croix, accounts for another large
chunk ofNFIP-insured losses in St. Croix (approximately 46 of246 claims). In this area,
claims are for both insured residences and commercial facilities.
Between Estate Williams Delight and Estate Carlton on Melvin H. Evans Highway
(Route 66) is another flood zone. (Estate Carlton is Route 667 north and Estate Williams
Delight Route 665 north from the intersection with the Melvin H. Evans Highway.)
Recently, Public Work apparently widened the gut or stream bed of Williams Delight and
Carlton area.

Along the shore of Estate Prosperity and Estate William, there are houses built right
on the shore. During hurricane season, these houses are affected by surge. Sea water ends
up in people's homes. The foundations of some homes have eroded. These homes on the
shore located north of Frederiksted town route 63 along the shore are also in this
situation.
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Estate St. George's is common flood zone. The houses built in this flood zone are
threatened every time there is "hard rain." The houses located across from the Botanical
Garden and near the entrance of Estate George's. There is a pond or dam across the
Queen Mary Highway from Estate George's entrance that slows down the water as it
comes off the hills. The water comes from east and north that feeds into the gut or stream
that ends up eventually into Negro Bay or Enfield Green Bay area.
Spring Gut (Route 85) floods. The water comes down from the hills or watersheds
surrounding Gallows Bay and floods stores, businesses and homes in the area. This
flooding has obviously been exacerbated by road construction in the Christiansted area
and is seen as very cautionary, in light of proposals for a major Christiansted By-Pass,
which would cross several area watersheds similar to the Spring Gut problems.
Downtown Christiansted. This area accounts for a relatively large number of the total

repetitive loss structures in st. Croix (50 of 21 0 claims).
In Estate Strawberry, some houses in the area get flooded out, especially during
hurricanes.
Ricardo Richards Elementary School, which is located at Estate Barren Spot near

Melvin H. Evans Highway (Route 66), gets flooded out during heavy rains or during
hurricane season.
At Estate Whim intersected with Johnson Road, some houses in the area get flooded

during hurricanes or heavy rain. There is a gut that runs across the road into Johnson
Pond near Melvin H. Evans Highway and enter Good Hope Beach.
Upper BethlehemlBody Slob Estates where the John Woodson Junior High School and
Alfredo Andrews Elementary School are located floods during heavy rains. These two
estates are located at Routes 72, 73 and 75 north and Route 70 south. The water comes
off Blue Mountain watershed and the surrounding pasture or field grazing land.
Example of Croixville and Estate Castle Burke: the significance of land use and public

policy making. The history of land use is important to understand the problems we face
today with flooding in the Virgin Islands. That's why, I provide a brief background of
Estate Castle Burke and Croixville.
Croixville housing community. This housing community was totally destroyed in

1989 during Hurricane Hugo. The estate is Plessen, bordered by Estate Lower
Love on the east, Mount Pleasant on the south, Estate Grove Place on the north
and Estate George's and Sally's Fancy on the west. Croixville housing
community was built on good agricultural land which located in Estate Plessen in
the center of the St. Croix
Estate Castle Burke (center of the island) was a temporary location to house people

from Croixville housing community. This caused the temporary housing to be
added on the flood zone list. The government knew it was a floodplain area. Over
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the years, Estate Castle Burke became a permanent residence instead of a
temporary one for people who found themselves without a home after the
destruction caused by Hurricane Hugo. Estate Castle Burke was good agricultural
land that was used indiscriminately for temporary homes and is now a permanent
flooding problem, with permanent housing now replacing the temporary trailers.
Cotton Valley. One of a number of similar situations where roads have been built on
dams, destroying the exit or spillways for the dam with insufficient culverts. This
situation makes the dam a contributor to flooding, rather than a mitigating tool. In these
situations, flooding often occurs around the old gut, directly into housing areas on the
former gut banks. In reported cases, including Cotton Valley, the reduction of flows in
the guts have encouraged people to encroach or build housing in the gut, eliminating the
easy option of returning the spillway and gut to their former functioning.
Queen Mary Highway route 70, Estate Carlton right off this highway is another flood
area. There is an old hotel in this area south of the Queen Mary Highway. Also, there is a
gas station near the old hotel called Carlton Gas Station. Sometime, the homes behind the
old hotel get flooded out. One of the Steering Committee members heard the hotel itself
was forced to close because of flooding.
Estate White Lady route 66(near Sandy National Wildlife Refuge) intersection route
662 should be included as a flood area. There are houses in this area. Also, some housing
developments are taking place.
Estate Hard Labor west of Estate Two Friends, south ofMontpellier and east of Estate
River is another flood area. There is no route in this area according to the road map, but
there are several dirt roads in this area. There is a gut in this area where the water flows
south. The houses located on the main road (Route 76 going through Mahogany Road
"rain forest"). There is a sign on the road called "rain forest." The Mahogany Road
located (north) back of Estate Grove Place.
Other Flooding Issues Presented by Meeting PartiCipants :

In addition to the failure of Federal Flood Insurance Rate Maps to cover all of the
flood prone areas of St. Croix, as discussed above in Section III, Risk
Assessment, there is a technical problem with the maps in St. Croix, especially
along the west coast of St. Croix. Too much "V" flood zone is mapped as "A."
This limits permit control because DPNR cannot require the kinds of elevations
and set backs for structures in A zone that should be required for coastal flooding
areas.
Residents suggest making re-zoning a regulatory and administrative process,
rather than immediately going to the Legislature. It is felt that by removing the
Legislature from the immediate zoning process (it would still serve as a secondary
level of appeal, of course) that greater compliance with necessary zoning
requirements could be achieved.
Residents of St. Croix strongly feel that there are multiple areas on the island in
which flooding represents a severe threat to life for many people. They feel
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blessed that loss of life and injuries have not been common in past flooding
events, but they also fear that such luck will not serve them in lieu of aggressive
public policy to eliminate these threats.
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Continued

Newspaper article from the June 23rd St. Thomas Source:
A NEW LOOK AT OLD FLOOD MITIGATION TECHNIQUES
by Jean Etsinger

The turnout at Wednesday night's first in a series of three town meetings in the
territory to discuss flooding problems and how to solve them was small, but the
experience of those who chose to take part ran deep.
About a dozen members of the community pointed out that systems have long
been in place to mitigate - that is, lessen the impact of - flood damage whenever
excessive rain occurs. The problem, they said, is that these systems of dams and diversion
ponds are no longer used and, in many cases, are no longer usable without extensive
renovation work.
Bruce Potter ofIsland Resources Foundation, which has been contracted by the
VI Territorial Emergency Management Agency to develop a flood mitigation plan for the
Virgin Islands, commented early on, "The places that flood today are the places that
always flooded."
The remark came as those attending the meeting in VITEMA headquarters
glanced at computer-generated maps of St. Thomas incorporating aerial photography and
state-of-the-art imaging. Purple streaks along coastlines and streaming down from
mountain heights represented places known to be flood prone from years of recordkeeping and memory-keeping. Green and yellow indicated areas subject to storm surge in
the event of different categories of hurricanes.
The "areas of concern" ranged far and wide: Nadir, Savan, Contant, Tutu Valley,
Frenchtown, Sugar Estate, Kirwan Terrace, Turpentine Run, Boumefield, Paul M.
Pearson Gardens, Bovoni, Havensight, Bordeaux. And more.
Potter noted that it was not enough to prepare a flood mitigation plan keyed to the
half-year designated as hurricane season, because "historically some of the greatest
rainfall has occurred at other times." Mary Moorhead of the VITEMA staff cited the 24hour deluge of April 1983 that left Main Street inches deep in mud. Environmentalist
Helen Gjessing recalled "steady rain for eight hours" on a Mothers Day probably in 1959
when she remembered seeing a Volkswagen bug "floating down the street."
Potter explained that a tri-island steering committee comprising representatives of
local not-for-profit organizations, academic and research entities and government
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agencies had spent five weeks providing input into documenting flood-prone areas,
climatic conditions and efforts at mitigation. Three conclusions emerged, he said:
"First, there is a year-round potential for flooding. Second, there is a high
variability in rainfall. And third, what we don't need in the Virgin Islands is another lame
institution that doesn't have the resources needed" to meet a mandate to "do something"
about the problem.
No VI government agency other than VITEMA was represented at the meeting,
although Potter said invitations had been extended to a number of departments.
Getting to the bottom is the problem

Roy Howard, a Savan resident, cited the importance of dams to divert downward
waterflow. "We try to solve the problem at the bottom and you can't," he said. "You've
got to solve it before it all gets to the bottom. " Howard, a leader community efforts to
clean out the Savan gut and install filters along its descent, said, "Over the last 12 years,
silt and garbage and bottles have piled up 10 feet high" at the bottom.
One participant noted that efforts by individual property owners to keep water
away from their homes by "building walls makes it worse." Another commented, "People
have a gut leading the water from their home out to the street or onto their neighbor's
property. "
Alvin Powell Jr., a resident of Nadir for 25 years, noted that flooding occurs in
that low-lying area "every single year. If we miss a year, we're lucky." In discussion it
was stated that water flows into the area from Brookman Road by the stone quarry, from
the surrounding hillsides, from the adjacent public housing and in the case of hurricanes,
even "from the ocean upland." Homes along the lO-foot-deep gut and those across the
road in Sanchez Town are inundated when water surges down and overflows the canal
"in minutes." Powell said.
The small bridge that serves as a dam will be removed if and when "the bridge to
nowhere" is ever linked to a road, he said.
Dams and ponds once worked

Cedric Lewis said there are three dams upstream of the bridge and that cleaning
them would have a huge impact. The first, he said, is known as the Lockhart Dam and silt
from construction in the area has completely filled it. Going east, he said, the next is on
"the Petersen property" where there is even a waterfall and farther east is the third, on
property owned by the Harthman family.
A dam in Donoe "is also filled with silt," Lewis said and one in Tutu "is not only
filled in but grown to trees." Also, he said, the Michelle Motel in Altona was built by an
engineer "who put a gut under the motel. Then Public Works came in and closed it off"
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Howard recalled a time when there was a pond near the Michelle Motel easily 6
feet deep "where we would swim" as youngsters. "It's not there now," he added.
A resident of upper Contant said a gut behind her property once carried rainfall
down by the airport. But then the owner of the property above her "decided to fill in the
gut to have more land for development."
The ensuing discussion started with someone saying "the government should see
that the man opens up the gut" but led into references to ''the maze of permits" and "lack
of enforcement" of regulations. "The larger issue," Potter interjected, "is how do we
make people understand that you can't just keep doing this stuff?"
Road engineering was another topic Howard touched upon. "Small culverts only
good for dry day," he commented. As opposed to building such culverts on the "down"
side of hilly roads, he said, the more effective way to control waterflow is to force it back
to the mountain side of the road and use a "sink and bridge" technique to channel it
downward gradually.
Among the modem-day engineering projects that brought derisive comments
were the "bridge to nowhere" in Nadir, the intersection at Fort Mylner/Tutu Park Mall
and the new drainage system along Harwood Highway "linking culverts with concrete."
Gjessing said the policy of late has been to "make wider and wider guts and, at
the bottom, put the water into the ocean as fast as you can." Instead, she said "why not
rejuvenate" the old systems of diverting water into little ponds?
Howard shared her sentiments: "Today we have heavy equipment and planning in
offices with air-conditioning and we're not getting what we used to do with a pick."
Potter said toward the end of the meeting that he had ''thought we would be
talking more about engineering issues." He said the steering committee and research
associates had not "addressed activating and using systems that were built by people who
had to live with those situations."
A second meeting was held on St. John Thursday night. The third will take place
on st. Croix Friday from 7 to 9 p.m. in the Educational Department Curriculum Center.
OnePaper
st. Thomas Source
Copyright
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Appendix 0: List of Virgin Islands Critical Facilities
Table: List of Virgin Islands Critical Facilities
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DESCRIPTION

ADDRESS

TYPE

LONG

LAT

SFHA

SUPER_TYPE

SC1-01

St Croix Central High School

3 Kings Hill

Public School

-64.78001 17.72435

OUT

School

SC1-02

Territorial Court of the Virgin Islands

Gov

-64.78422 17.72492

OUT

Government

SC1-03

Charles H Emanuel Elementary School

Public School

-64.78688 17.72674

OUT

School

SC1-04

National Guard

Gov

-64.79237 17.73283

OUT

Government

SC1-05

John H. Woodson Junior High School

Public School

-64.78327 17.74397

OUT

School

SC1-06

Alfredo Andrews Elementary School

Public School

-64.78171 17.73551

OUT

School

SC1-07

Alfredo Andrews Elementary School

[check duplicate?]

Public School

-64.78162 17.73554

School

SC1-08

St Croix Education Complex High School

Estate Lower Love

Public School

-64.79776 17.72156

OUT
OUT

SC1-09

St Croix Vocational Education Complex

Estate Lower Love

Public School

-64.79887 17.72209

School

SC1-10

Captain Charles A Seales Fire Station

SC1-11

Patrick Sweeney Police Station

SC1-12
SC1-13

School

Fire Station

-64.82451 17.72487

OUT
OUT

Golden Grove

Police Station

-64.79799 17.71244

OUT

Police/Fire/Pris

Henry E Roehlsen Airport

Mannings Bay

Airport

-64.79704 17.69874

OUT

Other

Ricardo Richards Elementary School

Estate Barrow Spot

Public School

-64.76032 17.72516

IN
OUT
IN

Police/Fire/Pris

School

SC1-14 Juan F Luis Hospital
SC1-15 VI Bureau of Internal Revenue

Estate Diamond

Hospital

-64.75181 17.73262

Estate Diamond

Gov

-64.75052 17.73067

SC1-16

Labor Department

Sunny Isle Shopping Center

Gov

-64.74804 17.72990

IN

Government

SCl-17

Department of Planning and Natural Resources Estate Diamond Ruby

Gov

-64.75276 17.72900

IN

Government

SC1-18

VI Lottery

Sunny Isle Shopping Center

Gov

-64.74743 17.73009

IN

Government

SC1-19

VI Lottery

Sunny Isle Shopping Center

Gov

-64.74835 17.72958

IN

Government

SC1-20

WAPA

Estate Diamond

Gov

-64.75136 17.72838

IN

Government

SC1-21

Public Works Department

Estate Anna's Hope

DPW

-64.73030 17.72699

OUT

Government

SC1-22

Cramers Park Beach

Est End

-64.58670 17.75814

OUT

Water Access

SCl-23

Captain Renceliaz J Cribbs Fire Station

1 Cotton Valley

Beach
Fire Station

-64.62278 17.75833

Police/Fire/Pris

Healthcare
Government

SC1-24 Pearl B Larsen Elementary School

St Peters

Public School

-64.68684 17.74474

OUT
OUT

SCl-25

Altona lagoon Beach

Beach

-64.69431 17.75229

IN

Water Access

SCl-26

Gallows Bay Wharf

Altona
Gallows Bay

Pier

-64.69781 17.74691

IN

Water Access

SCl-27

Personnel Division

Hospital Street

Gov

-64.70040 1 7.74460

OUT

SCl-28

Department of Tourism

Company Street

Gov

-64.70411 17.74542

OUT

Government

SCl-29

Office of the Lt. Governor

Gov

-64.70423 17.74495

Government

SCl-30

Florence Williams Public Library

Gov

-64.70485 17.74533

OUT
OUT

SC1-31

Downtown Christiansted Government Parking Strand Street
lot
Department of Planning and Natural Resources Water Gut Street

Parking lot

-64.70545 17.74577

IN

Other

Gov

-64.70782 17.74585

IN

Government

SC1-32
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DESCRIPTION

ADDRESS

TYPE

SCl-33

DeChabert Housing Complex

Richmond

Public Housing

LONG

LAT

SFHA

SUPE~TYPE

-64.71352 17.74700

OUT

Housing
Police/Fire/Pris

-64.71494 17.74800

Elena L Christian Junior High School

Rt 752
La Grand Princess

Fire Station

SC1-35

Public School

-64.73742 17.76283

OUT
IN

SC1-36

Theodora Dunbavin

La Grand Princess

Public School

-64.73185 17.75515

IN

School
School

SCl-37

Juanita Gardine Elementary School

Rt 752

Public School

-64.71586 17.74590

OUT

School

SC1-38

Charles Harwood Clinic

Rt 752

Clinic

-64.71483 17.74495

SCl-39

National Guard Headquarters

Five Corners

Gov

-64.72642 17.75276

OUT
IN

SCl-40 Flamboyant Gardens

Barren Spot

-64.76142 17.72633

IN

SC1-41

Justice Department

Rt 681

Senior Citizen
Housing
Gov

Government
Housing

-64.74760 17.72547

IN

Government

SCl-42

Lew Muckle Elementary School

Rt 81

Public School

-64.74505 17.73180

OUT

SCl-43

Department of Human Services Head Start

Rt 70

-64.72628 17.72970

OUT

School
Healthcare

SCl-44

VITEMA

Rt 70

-64.71396 17.73253

OUT

Government

SC1-45

Department of Labor

Church St

Day Care
Facility
EOC
Gov

-64.70267 17.74640

OUT

Government

SC1-46

Licensing and Consumer Affairs

Rt 752

Gov

-64.72107 17.74485

OUT

Government

SC1-47

Governor's Office

Orange Grove Shopping
Center

Gov

-64.72057 17.74547

IN

Government

SC1-48

Department of Human Services Head Start

Gov

-64.72142 17.74896

OUT

Government

SCl-49

Housing, Parks and Recreation

Rt 752

Gov

-64.71657 17.75061

OUT

Government

SC1-50

Property and Procurement

Rt 752

Gov

-64.71351 17.74566

Government

SC1-51

Ann Schrader Command Police Station

-64.77388 17.72949

SC1-52

Public Service Commission

Police Station
Rt 752
Sunny Isles Shopping Center Gov

OUT
IN

-64.75155 17.72954

IN

Government

SC1-53

Anna's Hope Detention Center

Anna's Hope

-64.72563 17.72969

OUT

SC1-54 Management and Budget

Correctional
Facility
Sunny Isles Shopping Center Gov

-64.75155 17.72954

IN

Government

SC2-01

Human Services

19 Estate Diamond

Gov

-64.82560 17.70335

OUT

Government

SC2-02

Central Warehouse
Whim Gardens Home for the Elderly

941 Williams Delight

Gov
Senior Citizen
Housing
Public School

-64.84175 17.70742

Government

-64.86359 17.69796

OUT
IN

-64.86720 17.70287

OUT

School

-64.86797 17.70283

OUT

Healthcare

-64.87075 17.70108

OUT

-64.88108 17.69345

IN

School

-64.88183 17.69580

IN

Other

SC1-34 Chief Herbert L Canegata Fire Station

SC2-03

53 Whim

SC2-04 Alexander Henderson Elementary School

73 Estate Concordia

SC2-05

Estate Concordia

SC2-06

Department of Human Services Head Start
Center
Department of Public Works

73C Estate Concordia

Day Care
Facility
Gov

SC2-07

Arthur A Richards Junior High School

Stoney Ground

Public School

SC2-08

Walter I. M. Hodge Pavilion

island resources
FOUNDATION

NOTES

Healthcare

Police/Fire/Pris
Police/Fire/Pris

Housing

Government
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SC2-09

Walter I. M. Hodge Pavilion

194M Edgar Smith Field

Public Housing

Mars Hill
604 Strand St

LONG

LAT

SFHA

-64.87858 17.70462

IN

Public School

-64.89937 17.70785

Gov

-64.88310 17.70950

OUT
IN

SUPEILTYPE
School

SC2-10

Claude 0 Markoe Elementary School

SC2-11

Athalie McFarlane Petersen Public Library

SC2-12

Ingeborg Nesbitt Clinic

516 Strand St

Clinic

-64.88270 17.71069

IN

Healthcare

SC2-13

Wilbur H Francis Police Station

207 Custom House

Police Station

-64.88271 17.71392

IN

Police/Fire/Pris

SC2-14

200 Strand St

Gov

-64.88392 17.71412

IN

Government

2B King St

Gov

-64.88272 17.71507

IN

Government

SC2-16

VI Energy Office
Department of Human Services Head Start
Center
Paradise Mills Complex

Public Housing

-64.81603 17.70533

OUT

Housing

SC2-17

Louis E. Brown

Public Housing

-64.81827 17.70490

SC2-18

Lagoon Street Complex

1 Lagoon St

Gov

-64.88173 17.71495

OUT
IN

Government

SC2-19

Lottery Office

210 King St

Gov

-64.88265 17.71430

IN

Government

SC2-20

Labor Department

302 King St

Gov

-64.88287 17.71327

IN

Government
Government

SC2-15

Government

Housing

SC2-21

Tourism Department

1 Strand St

Gov

-64.88380 17.71407

IN

SC2-22

Emile Henderson Fire Station

52-54 Queen St

Fire Station

-64.88168 17.71180

IN

Police/Fire/Pris

SC2-23

Bureau of Audit and Control

45 Strand St

Gov

-64.88315 17.71033

IN

Government

Mars Hill

Day Care
Facility
Public Housing

-64.87905 17.70540

OUT

-64.87913 17.69173

IN

Day Care
Facility
Day Care
Facility
Day Care
Facility
Public Housing

-64.86945 17.69537

OUT

Healthcare

-64.85980 17.71397

OUT

Healthcare

-64.83820 17.70538

OUT

Healthcare

SC2-24 Frederiksted Head Start
SC2-25

Ludwig Harrigan Housing Complex

Mars Hill

SC2-26

Campo Rico Head Start

D27 Campo Rico

SC2-27

Head Start

Estate Whim

SC2-28

Williams Delight Head Start Center

158 Estate Williams Delight

SC2-29

Williams Delight Housing Community

Rt 665

Housing

-64.83815 17.70595

OUT

Housing

-64.76753 17.73420

OUT

Healthcare

SC2-31

Alfredo Andrews Elementary School

-64.78177 17.71888

OUT

School

SC2-32

Herbert Grigg Home for the Aged

Nursing Home

-64.78223 17.70530

OUT

Healthcare

Day Care
Facility
Public School

-64.88343 17.70610

IN

Healthcare

-64.87877 17.70440

OUT

School
School

Marley Homes

SC2-33
SC2-34

Claude 0 Markoe School

SC2-35

Eulalie Rivera Elementary School

Mars Hill
Estate Grove Place

Public School

-64.81672 17.72287

IN

SC2-36

Bethlehem Houses

Kings Hill

other

-64.78300 1 7.72318

OUT

SC2-37

Kingshill Head Start

Lings Hill

Day Care
Facility

-64.78302 17.72320

OUT

island resources
FOUNDATION

mUltiple agencies

Healthcare

Day Care
Facility
Public School

SC2-30 Profit Head Start Center

NOTES

Housing

Other
Healthcare
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SC2-38

Office of the Governor

Estate Slob

Gov

-64.77943 17.73068

OUT

Government

SC2-39

Fredensborg Housing

Estate Fredensborg

Public Housing

-64.78162 17.73403

OUT

Housing

SC2-40

Fredensborg Head Start

Estate Fredensborg

-64.78162 17.73403

OUT

Healthcare

SC2-41

Evelyn Williams Elementary School

1 3A Estate Mount Plessen

Day Care
Facility
Public School

-64.81428 17.70805

OUT

School

SC2-42

Richmond Daycare

Estate Richmond

-64.70767 17.74050

OUT

Healthcare

SC2-43

Queen Louise Home for Children

Estate Concordia

Day Care
Facility
other

-64.87105 17.70753

OUT

Other

Day Care
Facility
Public School

-64.82085 17.70485

OUT

Healthcare

SC2-44

Paradise Head Start

NOTES

-64.86727 17.70333

OUT

School

Day Care
Facility
Gov

-64.72008 17.75042

OUT

Healthcare

-64.88173 17.71495

IN

Government

Gov
Gov

-64.88173 17.71495

IN

Government

3 Lagoon Street

-64.88173 17.71495

IN

Government

4 Lagoon Street

Gov

-64.88173 17.71495

IN

Government

5 Lagoon Street

Gov

-64.88173 17.71495

IN

Government

6 Lagoon Street

Gov

-64.88173 17.71495

IN

Government

1 Strand St

Gov

-64.88380 17.71407

IN

Mars Hill

-64.87913 17.70840

OUT

Figtree Lift Station

Day Care
Facility
Sewage Pump

-64.74374 17.71438

IN

Container Port

Pier

-64.75598 17.70173

OUT

Water Access

Wastewater Treatment Plant

-64.78458 17.70052

OUT

Sewage/Wastewtr

SC3-04 Anguilla Landfill

Wastewater
Treatment Pia
Landfill

-64.78000 17.69720

Sewage/Wastewtr

SC3-05

Barren Spot Lift Station

Sewage Pump

-64.76780 17.72646

OUT
IN

Sewage/Wastewtr

has generator

SC3-06

Ricardo Richards Lift Station

-64.76144 17.72517

IN

Sewage/Wastewtr

has generator

SC3-07

Humbug #1

Sewage Pump
Sewage Pump

-64.72653 17.71199

OUT

Sewage/Wastewtr

has generator

SC3-08

Humbug #2

Sewage Pump

-64.73136 17.71485

OUT

Sewage/Wastewtr

has generator

SC2-45

Alexander Henderson School

SC2-46

Golden Rock Head Start

Estate Golden Rock

SC2-47

VI Legislature

1 lagoon Street

SC2-48

SC2-54

Governor's Field Office
Lt. Governor's Tax Office
IRB-Treasury Division Revenue Collection
DPNR-Fish and Wildlife
VI Housing Finance Authority
Port Authority
Ludwig Harrigan Housing Headstart

SC3-01
SC3-02
SC3-03

SC2-49
SC2-50
SC2-51
SC2-52
SC2-53

2 Lagoon Street

Government
Healthcare
Sewage/Wastewtr

has generator
has generator

SC3-09

Seawater Pumping Station

Water Pump

-64.70039 17.74571

IN

Water

SC3-10

Old Public Works Lift Station

Sewage Pump

-64.70085 17.74545

IN

Sewage/Wastewtr

has generator

SC3-11

Port Terminal Lift Station

Sewage Pump

-64.69731 17.74615

IN

Sewage/Wastewtr

has generator

SC3-12

Pearl B Larsen Lift Station

Sewage Pump

-64.68749 17.74500

OUT

Sewage/Wastewtr

has generator

SC3-13

WAPA Water and Power Plant

Water

-64.71439 17.74980

OUT

Water

island resources
FOUNDATION
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SC3-14

LBJ Lift Station

Treatment
Plant
Sewage Pump

-64.71646 17.75247

IN

SC3-15

Concordia Water Pumping Station

Water Pump

-64.76730 17.75519

OUT

SC3-16

Adventurer Water Pump

Water Pump

-64.80968 17.71746

OUT

Water

SC3-17

Department of Public Works

DPW

-64.73079 17.72658

OUT

Government

SC3-18

Anna's Hope Pump Station

Water Pump

-64.73052 17.73139

OUT

Water

SC3-19

Contentment Road Pump Station

Water Pump

-64.71349 17.73943

OUT

Water

SC3-20

WAPA Water Tank

Water Tank

-64.71595 17.74816

OUT

Water

Sewage/Wastewtr

NOTES

has generatir

Water

no pump, this is a
grvity feed tank
10,000,000
Gallon

Sewage/Wastewtr

SC3-21

Mon Bijou Lift Station

Sewage Pump

-64.78059 17.74978

IN

SC3-22

Territorial Court

Gov

-64.78397 17.72571

OUT

Government

SC3-23

Kingshill Water Pump Station

Water Pump

-64.77833 17.72200

OUT

Water

SC3-24 Kingshill Water Tank

Water Tank

-64.78059 17.72336

OUT

Water

SC3-25

Fairplane Water Pump Station

Water Pump

-64.78870 17.70468

OUT

Water

SC3-26

Harry RohlsenAirport

Airport

-64.79721 17.69873

OUT

Other

SC3-27

Williams Delight Lift Station

Sewage Pump

-64.83564 17.69172

OUT

SC3-28

Campo Rico Lift Station

Sewage Pump

-64.86683 17.68818

IN

SC3-29

Concordia Lift Station

Sewage Pump

-64.86903 17.70322

OUT

SC3-30
SC3-31

Lagoon Street Lift Station

Sewage Pump

-64.88174 17.71548

IN

Sewage/Wastewtr
Sewage/Wastewtr
Sewage/Wastewtr
Sewage/Wastewtr

has generator

Estate Mountain Water Tank

Water Tank

-64.83494 17.71533

OUT

Water

5,000,000 Gallon

Water

SC3-32

Barren Spot Pump Station

Water Pump

-64.76235 17.72304

IN

SC3-33

Gordon A Finch Molasses Pier

Pier

-64.76212 17.69351

IN

SC3-34

New Street Water Tank

Water Tank

-64.87904 17.70896

Water

SC3-35

Ann E Abramson Pier

Pier

-64.88410 17.71450

OUT
IN

Estate Grove

SC3-36

Grove Place Water Tank

SC3-37

Mon Bijou Water Tank

SC3-38

St George Radar
Frederiksted Fisherman's Pier

1 Estate St George

SC3-39
SC3-40

Vincent I Mason Sr Coral Resort

Estate Stony Ground

SC3-41
SC3-42

WAPA Water and Power Plant

island resources
FOUNDATION

10,000,000
Gallon

has generator
has generator

Water Access
Water Access

Water Tank

-64.82000 17.72980

OUT

Water

100,000 Gallon

Water Tank

-64.78364 17.75284

OUT

Water

5,000,000 Gallon
US Navy

Gov

-64.85665 17.71906

Pier

-64.88336 17.70849

OUT
IN

Government
Water Access

Beach

-64.89171 17.69164

IN

Water Access

Beach
Power
Generating

-64.88329 17.71717

IN

-64.71595 17.74816

OUT

Water Access
Power
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NOTES

Plant
SC3-43

DPNR

Gov

-64.73079 17.72658

OUT

Government

SC3-44 Adventurer Water Tank
SC3-45 Concordia Water Tank

Water Tank

-64.80968 17.71746

Water

100,000 Gallon

Water Tank

-64.76730 17.75519

OUT
OUT

Water

100,000 Gallon

SC3-46

Anna's Hope Water Tank

Water Tank

-64.73052 17.73139

OUT

Water

100,000 Gallon

SC3-47

Recovery Hill Water Tank

Water Tank

-64.70250 17.73917

OUT

Water

1,000,000
Gallon, no pump

SC3-48

Barren Spot Water Tank

Water Tank

-64.76235 17.72304

IN

Water

1,000,000 Gallon
(not in use)

SC3-49

Fairplane Water Tank

Water Tank

-64.78059 17.72336

OUT

Water

100,000 Gallon

SC3-50

Fairplane Water Treatment Plant

-64.78059 17.72336

OUT

Water

Reverse osmosis
plant

SC3-51

Dorsch Beach

Water
Treatment
Plant
Beach

-64.88400 17.70650

IN

SC3-52

AFWTF Underwater Tracking Range

Gov

-64.89133 17.74067

OUT

Government

US Navy

SJ1-01

Romeo Fire Station

Fire Station

-64.76624 18.34370

OUT

Police/Fire/Pris

65 KW desil
generator

SJ1-02

Guy Benjamin Elentary School

Public School

-64.76689 18.34269

IN

SJ1-03

Emmaus Moravian Church

Church

-64.71306 18.34778

OUT

Church/Shelter

Previous shelter

SJ1-04

US Department of Agriculture

Gov

-64.71722 18.34639

IN

Government

2 water wells

SJ1-05

George Simmons Public Housing

Public Housing

-64.71583 18.34639

IN

Housing

lift station,
sewage
treatment plant,
g

SJ1-06

Head Start

-64.76694 18.34167

OUT

Healthcare

SJ1-07

Myrah Keating Smith Health Center

Day Care
Facility
Clinic

-64.77417 18.34028

OUT

Healthcare

16 Estate Adrian

Water Access

School

750KW
generator

SJ1-08

Bethany Moravian Church

Church

-64.77389 18.34056

OUT

Church/Shelter

SJ1-09

VITELCO Relay Tower

Utilities

-64.78167 18.33361

OUT

Power

relay to St
Thomas

SJ1-10

Potable Water Tank

Tank

-64.79056 18.33083

OUT

Other

132,000 gal

SJ1-11

Seventh Day Adventist Church

Church

-64.79083 18.33083

OUT

Church/Shelter

SJl-12

Zulu Company Fire Station

Fire Station

-64.79278 18.33000

OUT

Police/Fire/Pris

generator

SJl-13

Department of Human Services

OUT

Government

20 KW generator

PD Motor Vehicles Inspection Station

Gov
Police Station

-64.79306 18.33000

SJl-14

-64.79278 18.33000

OUT

Police/Fire/Pris

island resources
FOUNDATION
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SJH5

Department of Public Works

DPW

-64.79306 18.32972

IN

Government

Public School
DPW
Electric
Substation

-64.79373 18.33067
-64.79583 18.32611

IN
IN

School
Government

-64.79780 18.32874

OUT

Power

-64.79694 18.33083

OUT
OUT
IN

Water Access
Police/Fire/Pris

SJ1-16

Julius Sprauve Elementary School

SJH7
SJH8

Sewage Treatment Plant
Electric Substation

SJ1-19
SJ1-20

Coos Bay Beach

SJ1-21

SJ1-22
SJ1-23
SJl-24
SJ1-25
SJ1-26
SJl-27
SJ1-28
SJl-29
SJl-30
SJl-31

ADDRESS

Police Department
WAPA Desalinization Plant

Enighed Pond
Administrator's Offices
National Park Service/ARC
Morris F de Castro Clinic
Tourist Board
US Post Office
Port
VITEMA/DPW
VITELCO
VI Lottery

SJ1-32
SJ1-33
ST2-01

Immigration/Customs/Port Authority
Legislature of the Virgin Islands
Bluewater Bible College
ST2-02 Fire/Police Station
ST2-03 Hotel Fire Station
ST2-04 Office of Management and Budget
VI Fire Service

Beach
Police Station
Water
Treatment
Plant
Gov
Gov
Clinic
Gov
Gov
Dock

-64.79361 18.33056
-64.79778 18.32694

-64.79143 18.32780
-64.79501 18.33184

SFHA

IN
OUT
IN

SUPEILTYPE

Water

Other
Government

18.33193
18.32778
18.33118
18.33167

-64.79414
-64.00708
-64.79428
0.00000
-64.79446
-64.79455

18.33136
18.34244
18.33191
0.00000
18.33172
18.33023

IN
OUT
IN
IN
IN
IN

FD PO
Fire Station
Gov

-65.02517
-65.Q1 063
-64.93002
-64.93080

18.34595
18.35000
18.34028
18.34053

OUT
OUT
IN
IN

-64.91778 18.33470
-64.89670 18.32073
-64.88535 18.34198

OUT
OUT

Police/Fire/Pris
Healthcare
Government

-64.88242 18.34272

OUT

Government

EOC
Utilities
Gov
Gov
Gov
Private School

Sea View Nursing Home
VI Housing Authority

Fire Station
Nursing Home
Gov

ST2-08

Department of Planning and Natural Resources 396-1 Anna's Retreat

Gov

island resources

LAT

-64.79459
-64.79444
-64.79434
-64.79417

ST2-05
ST2-06
ST2-07

FOUNDATION

LONG

OUT
IN
IN

IN

Government
Healthcare
Government
Government
Water Access
Government
Power
Government
Government
Government
School
Police/Fire/Pris
Police/Fire/Pris
Government

NOTES
tank capacities
500,000,
500,000, 100,0

electricity arrives
here from St
Thomas
generator
no generator 3
phas motors

no generator
generator

no GPS coverage

3 generators
no generator
40 KW generator
200KW
generator
no generator
21 KW generator
450KW
generator
no generator
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STZ-09

Tutu Fire Station - Lima

Anna's Retreat

Fire Station

-64.88683 18.34025

IN

Police/Fire/Pris

no generator

ST2-10

Fire Station - Echo

Estate Dorothea

Fire Station

-64.96194 18.34167

OUT

Police/Fire/Pris

hookup for 20 kw
generator

Gov
Public School

-64.96139 18.35806

OUT

Government

no generator

-64.93222 18.35194

no generator

-64.92194 18.36361

OUT
IN

School

Beach

Water Access

ST2-11

VI Department of Agriculture

7944 Estate Dorothea

ST2-12

Joseph Sibilly School

8 Estate Elizabeth

ST2-13

Magens Bay

TYPE

LONG

LAT

SFHA

SUPER_TYPE

NOTES

ST2-14

Peace Corps Elementary School

1 5-1 6 Estate Mandahl

Public School

-64.89944 18.35528

OUT

School

100 kw
generator
no generator

ST2-15

Seventh Day Adventist School

52 Estate Anna's Retreat

Private School

-65.05222 18.34028

School

65 kw generator

ST2-16

Joseph Gomez Elementary School

142 Estate Anna's Retreat

Public School

-64.88778 18.34250

OUT
IN

School

no generator

ST2-17

Queen Louise Home

6A Anna's Retreat

Senior Citizen
Housing
Police Station

-64.88694 18.33750

OUT

Housing

has generator

-64.88833 18.33861

IN

7 kw generator

ST2-18

Public Safety - Zone C

392 Anna's Retreat

ST2-19

EB Oliver Elementary School

148-325 Anna's Retreat

Public School

-64.88528 18.33667

ST2-20

Edith Williams Elementary School

1 Estate Charlotte Amalie

Public School

-64.89583 18.48472

OUT
IN

ST2-21

Lindquist Beach

Lindquist

OUT

Coki Point

Smith Bay

Beach
Beach

-64.85694 18.33889

ST2-22

-64.86611 18.34889

IN

ST2-23

Ivana Eudora Keah High School

1-2 Estate Nazareth

Public School

-64.85361 18.34167

IN

Police/Fire/Pris
School
School
Water Access
Water Access
School

ST2-24

Vessup Bay Beach

Estate Vessup

Beach

-64.84361 18.32194

IN

Water Access

no generator

ST2-25

VI National Guard

304 Estate Nazareth

Gov

-64.86083 18.32222

IN

Government

ST2-26

Kirwan Curriculum Center

394 Estate Anna's Retreat

-64.88611 18.34083

IN

Government

ST3-01

University of the VI

#2 John Brewers Bay

Gov
Public School

200kw
generator
has generator

-64.97113 18.34023

ST3-02

MJ Kirwin Terrace Elementary School

68A Lindberg Bay

Public School

-64.96752 18.34433

OUT
IN

ST3-03

Roy Lester Schneider Hospital & Community
Health Center
Bureau of Internal Revenue

48 Sugar Estate

Hospital

-64.91447 18.34052

IN

Healthcare

Gov

-64.91805 18.33540

IN

Government

ST3-04
ST3-05

Charlotte Amalie High School

Public School

-64.92083 18.34167

IN

School

Gladise Gabriel School (CAHS)

100-6 Estate Naarneberg

Public School

-64.92415 18.34215

IN

School

ST3-07

J Antonio Jarvis Annex

Dronnigen's Gade

Public School

-64.95903 18.34198

OUT

School

ST3-08 Ulla Muller Elementary School

Estate Contant

Public School

-64.95235 18.33698

IN

School

ST3-09

VI Transportation

Estate Contant

Gov

-64.95122 18.33828

IN

Government

ST3-10

St Thomas Assembly of God Church

133 Contant

Shelter

-64.95912 18.34270

OUT

ST3-11

VITEMA

EOC

Government

Department of Tourism

-64.95337 18.33693
-64.95527 18.32125

OUT

ST3-12

2C Contant
78 Contant 1-2-3

OUT

Government

island resources

no generator
no generator

School

ST3-06

FOUNDATION

no generator

School

9601 Estate Thomas
8-9 Sugar Estate

Gov

has generator

2 generators

Church/Shelter
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ST3-13

Department of Public Works

8244 Subbase

DPW

-64.95533 18.33917

8172 Subbase

Gov

-64.95412 18.34940

OUT
IN

38 Norre Gade

Police Station

-64.92330 18.33855

IN

Police/Fire/Pris

ST3-15

Zone A Police station

LAT

SUPER_TYPE

DESCRIPTION

ST3-14 Department of Law (LEPC)

LONG

SFHA

ID

Government
Government

ST3-16

DOE Complex

44-46 Kongen's Gade

Gov

-64.92380 18.33748

IN

Government

ST3-17

Public Services Commission

Barbel Plaza

Gov

-64.91927 18.33758

IN

Government

ST3-18

Crime Prevention/Community Relations Bureau Barbel Plaza

Police Station

-64.91943 18.32102

IN

Police/Fire/Pris

ST3-19

Gov

-64.91968 18.33692

IN

Government

Nursing Home

-64.91950 18.33645

IN

Healthcare

Pier

-64.91917 18.34322

IN

Water Access

-64.92213 18.33682

IN

Power
Government

ST3-21

Department of Licensing and Consumer Affairs Barbel Plaza South
Lover's Lane @ Long Bay
Lucinda Millin Home for the Elderly
Road
Havensight
West Indian Company Dock

ST3-22

Rahelio Hatchette Substation

ST3-23

M Farley Justice Center

Waterfront/Norre Gade

Power
Substation
Gov

-64.92348 18.33770

IN

ST3-24

VI Legislature

Capital Building/Waterfront

Gov

-64.92438 18.33735

IN

Government

ST3-25

Christ Church Methodist Church

Market Square

Shelter

-64.93418 18.33835

IN

Church/Shelter

ST3-26

Jane E Tuitt Elementary School

19 Levoki Straede

Public School

-64.93512 18.33997

IN

School

ST3-27

Sts Peter & Paul School
Evelyn Marcelli Elementary School

Kronprinden's Gade

Private School

-64.93537 18.33827

IN

School

ST3-28

1-3A Hassele Herve

Public School

-64.93707 18.33863

ST3-29

Department of Labor

5 Kronprindens Gade

Gov

-64.93628 18.33768

OUT
IN

School
Government

ST3-30

48-50 Kornprinden's Gade

Gov

-64.93690 18.33745

IN

Government

ST3-31

Government Employees Retirement System
(GERS)
Chief of Police

Nisky Center

Gov

-64.95265 18.33532

IN

Government

ST3-32

Evelyn Marcelli Annex

3 Estate Honduras

Public School

-64.93813 18.33573

IN

School

ST3-33

Addelita Cancryn Junior High School

ST3-20

De Beltjen Road #5

Honduras

Public School

-64.94093 18.33607

IN

School

ST3-34 Taxi Commission

Barbel Plaza South

Gov

-64.91968 18.33692

IN

Government

ST3-35

VI Lottery

Barbel Plaza South

Gov

-64.91968 18.33692

IN

Government

ST3-36

VI Territorial Court Office

Barbel Plaza South

Gov

-64.91968 18.33692

Government

ST3-37

Department of Education

Barbel Plaza South

Gov

-64.91968 18.33692

IN
IN

ST3-38

Division of Personnel
Rehelio N Hatchette (Bravo) Substation

48-50 Kornprinden's Gade

Gov
Power
Substation
Tank

-64.93690 18.33745

IN

Government

-64.92566 18.33871

IN

Power

-64.89960 18.34240

OUT
IN

Other

-64.89266 18.33844
-64.86165 18.32202

IN

Power

ST4-01

Parcel 40 AB

ST4-02

Donoe Gut

ST4-03

Tutu Substation

Estate Charlotte Amalie 3

ST4-Q4

East End Substation

Parcel B-2-A Tract 1
Nazareth

island resources
FOUNDATION

Power
Substation
Power
Substation

NOTES

Government

Power
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NOTES

10

DESCRIPTION

ST4-05

WAPA Administration Building

18 Subbase

-64.95646 18.33127

IN

ST4-06

WAPA Fuel Tanks

Subbase

-64.96191 18.33357

OUT

Other

ST4-07

WAPA Fuel Tanks

Krum Bay

-64.96344 18.33124

OUT

Other

ST4-08

WAPA Subbase Plant

Krum Bay

-64.96133 18.33277

OUT

Power

ST4-09
ST4-10

Public Works Headquarters

Sub Base

Power
Generation
Plant
DPW

-64.95472 18.33333

IN

Government

no generator

Lift Station
Waste Pump Station
Bovoni
Nazareth Treatment Plant

BovoniRoad

Sewage Pump

-64.88333 18.31667

IN

no generator

ST4-11
ST4-12
ST4-13

[check address?]

Sewage Pump

-64.88333 18.31667

IN

[check address?]

Sewage Pump

-64.86667 18.31667

IN

Nazareth Road

Wastewater
Treatment Pia
Wastewater
Treatment Pia
Sewage Pump

-64.85500 18.32250

IN

-64.88472 18.33611

OUT

Sewage/Wastewtr

-64.89639 18.34556

OUT

has generator

-64.89556 18.34278

IN

Sewage/Wastewtr
Sewage/Wastewtr

-64.89750 18.34306

IN

Sewage/Wastewtr

has generator

-64.89611 18.34361

IN

Water

-64.95833 18.36472

IN

Sewage/Wastewtr

New Tutu

ST4-15

Tutu Main Road
[check name?]

ST4-16
ST4-17

Donoe Treatment Plant

Donoe Project

ST4-18

WAPA

AI McBean
Estate Paul on Bonne
Resolution R

ST4-19

Government

Sewage/Wastewtr
Sewage/Wastewtr
Sewage/Wastewtr
Sewage/Wastewtr

ST4-14 Tutu Plant
Tutu Sewage Pump

Gov

Wastewater
Treatment Pia
Wastewater
Treatment Pia
Water Pump
Wastewater
Treatment Pia
Sewage Pump

-64.95833 18.36333

OUT

Wastewater
Treatment Pia
Sewage Pump

-65.01917 18.35000

OUT

Sewage/Wastewtr
Sewage/Wastewtr

-64.96472 18.33972

IN

Sewage/Wastewtr

Airport Road

Sewage Pump

-64.96944 18.33583

IN

Sewage/Wastewtr

[check namel address?]

Sewage Pump

-64.95917 18.33306

IN

Cancryn Road Sewage Pump

Cancryn Road

Sewage Pump

-64.94722 18.33778

IN

Sewage/Wastewtr
Sewage/Wastewtr

ST4-26

Merchant Market Power Substation

College Road

-64.96778 18.34028

OUT

ST4-27

Airport Sewage Treatment Plant

Airport Road

Power
Substation
Wastewater
Treatment Pia

-64.95611 18.33167

IN

ST4-20

Bonne Resolution

ST4-21

Bordeaux Treatment Plant

ST4-22

Mariouan Sewage Lift Station

ST4-23

Airport Road Sewage Pump Station

ST4-24

Submp Station Pu

ST4-25

island resources
FOUNDATION

has generator

has generator

has generator

Power

Sewage/Wastewtr
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