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Okahara and Associates, Inc.
E N G I N E ER I N G   C O N S U L T A N T S 

March 3, 2017  

CONFIRMATION NOTICE NO. 11

SITE INSPECTION REPORT

Project : Insular Schools Assessment of Buildings and Classrooms, Phase 3, Year Two
Contract number W9128A-11-D-0004

Territory:   U.S. Virgin Islands – St. Thomas and St. Croix
____________________________________________________________________________

Dates of Site Inspections: February 27 and 28, 2017
      March 1 and 2, 2017 

Inspection Participants: Irvin Higashi, Okahara and Associates (All Days) 
      Joseph Sibily, USVI / DOE (February 27, and 28)
      John Bedminster, HHF Planners (February 27, and 28) 
      Lionel Jacobs, HHF Planners (March 1 and 2)
       
  DAY 1:  February 27, 2017 (St. Thomas):
1. Joseph Sibilly Elementary School
2.  Lockhart Elementary School
3.  Jane E. Tuitt Elementary School
4.  Ulla F. Muller Elementary School
5.  Gladys A. Abraham Elementary School
6.  Addelita Cancryn Junior High School

DAY 2:  February 28, 2017 (St. Thomas):
7. Ivanna Eudora Kean High School
8. Bertha C. Boschulte Middle School 
9. Joseph Gomez Elementary School
10. Yvonne Miller Bowsky Elementary School
11. E. Benjamin Oliver Elementary School

DAY 3:  March 1, 2017: Fly to St. Croix: 
1. Ricardo Richards Elementary School 
2. Lew Muckle Elementary School
3. Pearl Larson Elementary School

Day 4:  March 2, 2017 (St. Croix): 
4. John Woodson Junior High School
5. Eulalie Rivera Elementary School
6. Arthur Richards Junior High School
7. St. Croix Educational Complex High School
8. St. Croix Central High School
9. Positive Connections Alternative
10. Juanita Gardine Elementary School



Day 5: March 3, 2017: FLY BACK TO ST. THOMAS 
_________________________________________________________________________
Between February 27 and March 3, 2017, Okahara and Associates, Inc. conducted and 
completed grounds site assessments for 20 schools on the islands of St. Thomas and St. Croix
of the U.S. Virgin Islands focusing on general condition of the campus grounds maintenance 
and drainage issues.  The following is a summary of our observations with photos and 
comments at various schools campuses. 
___________________________________________________________________________  

ST. Thomas and St. Croix: 

1) The existing school campus grounds appears to be deficient in the care and   
  maintenance of the campus exterior grounds in terms of maintaining the overall site 
  drainage system, walkways and parking pavements, playground surfacing, fencing, 
  grass and the landscape.
    a. Overgrown grass, weeds and debris has taken over areas, drain   
    inlets, concrete swales, sidewalk culverts, trench drains and rain gutters 
    are clogged that leads to ponding and flooding where water cannot flow 
    properly.       
    b. Drain pipes to allow water to flow under sidewalks are buried.
    c. Drain inlets and outlets are partially buried.
    d. Trees growing too close to buildings and roots uplifting pavement.  
   e. Perimeter fencing are being damaged and overwhelmed with overgrown 
    vegetation. 
    f. Maintaining unpaved roads, driveways and designated parking areas by 
    filling in pot holes, re-grading and compacting as needed. 

2)  General maintenance should include, but is not limited to:
a. Remove debris (rocks, tree leaves, seeds, fruits and limbs, trash, etc.) by 

racking and picking up before mowing.
b. Mow, trim and edge grass once every 10 to 14 days. Remove grass 

clippings. 
c. Removal of vegetation, dirt and debris from the drain inlets and flushing of 
 drain lines. 
d. Tree branches growing over buildings needs to be removed and pruned 
 back. 
e. Tree removal or relocation is recommended if it is growing too close to 

buildings, utility lines, drainage systems and walkways.
f. Removal of vegetation growing along and on perimeter fence lines, 

causing damage to fencing. 
g. Clearing and regrading of retention basins to remove silt and overgrown 

plant material and restore basins to its original depth to ensure proper 
basin function. 

h. Regrading of surrounding areas to match bottom elevation of culverts and 
flushing of culverts to ensure proper culvert function.

i. Cleaning and regrading of existing swales and ditches to ensure proper
direction of flow and capacity of drainage routes.

    j. Maintaining unpaved roads, driveways and designated parking areas by 
    filling in pot holes, re-grading and compacting as needed.



3) All of the schools visited has drainage issues that will require additional improvements to 
  be implemented through funded design and construction projects.  The proposed  
  drainage improvements include, but are not limited to:

a. Addition of roof gutters to reroute drainage roof runoff to designated 
drainage areas.  

b. Addition of new drainage collection systems to allow the drainage of 
ponding and flooded areas.

c. Addition of retention basins to retain and confine onsite runoff and reduce 
 onsite ponding. 
d. Addition of concrete and grass swales, gutter and ditches, including 

sidewalk culverts to route onsite drainage flow to designated flow 
 patterns. 



USVI School Site Visit Report
February 27, 2017 – St. Thomas:  

1) JOSEPH SIBILLY ELEMENTARY SCHOOL

a. Replace corroded rain gutters and down spouts to prevent water from splashing onto 
wooden building structures that is causing dry wood rot and erosion to the ground 
surface below.

b. The downspout located at the west end of Building No. 5 should be moved to the 
south end corner to re-direct the surface flow to drain towards the south.  The same 
goes for Building No. 4.



c. Remove the vines that are overgrown to interfere with the communication tower 
located at the north side of Building No. 4.

d. Remove (by hand shovel and wheel barrels) excess soil build-up along the low 
concrete walls along Buildings No. 9, 10, & 11 by at least 12 to 18 inches and swale 
surface runoff towards the north direction in lieu of a diversion ditch as previously 
noted in the February 2015 site assessment. Remove dead leaves and re-establish 
shade tolerant groundcover to minimize future runoff from re-occurring.

e. The existing lower play area needs to be condemned for safety reasons.  This area 
needs to be re-designed or removed entirely to prevent injury to people due to the 
steepness of the existing walkways that terminates at a steep slope.  The play 
apparatus is not suited for children 5 to 12 years old, which is more of an exercise 
equipment for middle and high school students.   There is no safety play surfacing 
below any of the equipment to protect from fall injuries.  Jagged rocks at the surface 
are visible throughout the area.



f. The lower play area is a natural drainage area and should be reviewed by a civil 
engineer to determine how to handle the drainage flow pattern during a heavy 
rainfall. 

g. The ficus trees growing along the boulder retaining wall needs to be removed 
because the roots are pushing the wall outwards and will eventually uplift the 
existing basketball court. Also, the trees are way too close to the overhead utility 
lines that need to be pruned often and severely. 



2) LOCKHART ELEMENTARY SCHOOL

a. There are a lot of ficus trees that was planted within the raised planters between the 
classroom buildings that should be removed before the trees start to cause damage 
to the drainage system by clogging the drain inlets with its fibrous root system and
will be difficult to remove later. The ficus trees have aggressive fibrous root system 
that can intrude under the building floor slabs and cause cracking and uplift 
damage. 

b. The existing fire hydrant riser could not be located between Building No. 12 and 13 
within the courtyard planter.

c. The drain openings in each of the courtyard planter islands connect to a center 
collection drain pipe.  The drain pipes need to be cleaned and flushed out thoroughly
to prevent the drain opening from clogging which can cause flooding of the adjacent 
classrooms. 

d. The existing fire hydrant riser has corroded off after the shutoff valve and needs to 
be replaced.



e. The existing play structure and swings should be condemned and removed due to 
safety issues to the ground surface that is rocky and unsafe.  The area has a lot of 
trash and litter and should be cleaned up. 

3) JANE E. TUITT ELEMENTARY SCHOOL

a. Rain gutters needs to be cleaned and remove of build-up debris that is clogging the 
downspouts.  

b. Concrete drainage swale located between Buildings No. 5 and No. 8 need to be kept 
clear from any obstructions that could cause the flow of water to back-up and cause 
flooding to Building No. 8 during a heavy downpour.

c. Repair damaged chain-link fencing located at the southeast corner of Building No. 6.



4) ULLA F. MULLER ELEMENTARY SCHOOL

a. Add 2 to 3 more weep holes through the existing CMU wall to increase the flow of 
surface water to drain.  Remove silt/sand build-up on the road pavement.

b. Clean and remove stored debris, dead leaves, overgrown vegetation, and soil 
buildup against the northwest side of Building No. 3. Regrade the area to allow the 
surface water to flow to the southwest and in between Building No. 2 and No, 3.

c. Replace corroded rain gutters at Building No. 3 which is contributing the ponding 
problem below.



d. Re- establish a shade tolerant groundcover planting to prevent future erosion from 
occurring. 

e. Remove stored junk and debris being Building No. 1 and No. 2 to allow surface 
runoff the flow.

f. The existing large mango tree has been intentionally stripped of its main trunk bark 
layer and will eventually die.  Recommend removing the tree entirely. 

g. Re-establish new grassing within the large courtyard area fronting Buildings No. 1, 
No. 2, No. 3 and No. 4 to prevent surface run-off.  



h. The existing playground equipment needs to be repaired or remove or replace and 
provide a new safety play surfacing under all play equipment. 

i. Exposed rebar used to support a temporary fence for a newly planted tree should be 
remove or the top portion be covered with a rebar plastic cap. 

j. Remove stones and provide new topsoil to  re-establish new grassing  within the 
entire playfield area. 

                                   



k. Repair potholes in the AC access road located along the north side of Building No. 4

5) GLADYS A. ABRAHAM ELEMENTARY SCHOOL
a. Need to bury all of the exposed pvc drain lines to allow surface runoff to flow 

properly as designed. 

b. Clean out sidewalk culverts and remove soil build-up surrounding the culverts to 
allow the surface runoff to flow freely and reduce the ponding that is occurring along 
the north side of Building No. 2, No. 4, No. 6 and No. 8.



c. Provide a drainage grass swale located at the west side of Buildings No. 2 and No. 3 
to divert the surface runoff toward the off-site drainage ditch. 

d. Remove the silt and vegetation build-up in the parking lot located at the north side of 
Building No. 1 to improve drainage and reduce the ponding.  

e. Vehicles should not be parking on the pedestrian walkway and should be using the 
parking lot. 



f. Repair pot holes in the AC pavement or resurface entirely.

g. Re-establish new grassing along the north side of  Buildings No. 6, and No. 8 to 
prevent surface erosion.

6) ADDELITA CANCRYN JUNIOR HIGH SCHOOL

a. The top elevation of the existing catch basins located between the classroom 
buildings seems high due to the surrounding finish grades are too low due caused 
by surface erosion occurring over the years.  The top section of the side walls of the 
concrete catch basins has been removed to allow surface runoff to drain into the 
catch basins.



b. Add new catch basins as noted in the February 2015 site assessment plans located 
at the north end of the campus property to alleviate the severe ponding problem.
This work needs to be designed by a civil engineer.  The access road will also need 
to be regarded and repaved accordingly. 

c. Some of the catch basin are filled with debris and should be cleaned out and the 
drain lines flushed with water to clear any clogged condition. 

d. The existing cisterns located at the north ends of the buildings collects the rain water 
from the roofs and the water that is stored is not being utilized for its intended 
purpose and consequently the cisterns overflow through the overflow pvc pipes.  

e. One of the overhead drain pipes that connect to the cistern located at Building No.
16 has been disconnected and the water spills onto the pavement directly in front of 
the entrance door to a classroom, causing flooding to the surrounding area.  Either 
the drain line should be repaired and reconnected or be re-directed away from the 
building. 



f. The area along the west side of Building No. 13 is lower in elevation than the AC 
walkway  causing the surface runoff to pond where student benches are located.  A 
new concrete walkway is recommended to raise the finish grade elevation to be 
above the AC walkway and allow the students to use the benches during a rainfall 
period.  

g. Clean and maintain concrete drainage swales through the campus grounds to insure 
that surface water flows towards the intended location and not be backed up.



h. Recommend increasing the depth of the retention basin by removing and clearing 
away earth mounds and debris within the area. 

i. Repair pot holes in the AC pavement or resurface entirely.   

j. The existing drain outlet at the concrete headwall located at the south end of 
Buildings No. 12 and No. 15 has been damaged and is clogging the outlet.  The 
damaged end needs to be excavated to expose the corrugated metal pipe section to 
be removed and reconstructed to original condition.



FEBRUARY 28, 2017 – ST. THOMAS

7) IVANNA EUDORA KEAN HIGH SCHOOL

a. Groundwater is penetrating the interior floor slabs at Building No. 11, No. 13 and No. 
25  after long periods of rain due to the exterior elevation is above the interior floor 
slabs by approximately 3” to 4”.   Exploratory trenching along the exterior footprint at 
the north side of Building No. 11 and No.13 should be conducted to determine the 
extent of the water penetration. Waterproofing and water barriers should be studied 
further to keep the water from entering the buildings.

b. The downspout located at the southwest corner of Building No. 16 is disconnected 
and is causing erosion to the ground below and spilling onto the concrete pavement.  
Need to reconnect the downspout pipe and restore the eroded areas to keep 
students from walking in this area which is also contributing to the erosion problem. 



c. The downspout located at the north east end of  Building No. 25 is disconnected and 
needs to be reconnected. 

d. The concrete swale along the north side of Building No. 25 is filled with soil and 
rocks from above that is restricting the flow of runoff.  Need to remove the soil and 
rocks within the swale.

e. The area between Building No. 25 and the high retaining wall along the north side
has a buildup of eroded material and may cause flooding to the building during 
prolong periods of rainfall.  Need to have the buildup material remove to existing 
elevation that is below the interior floor elevation.



f. A cistern leak may be occurring at the south side of Building No. 21 and should be 
investigated by exploratory excavation to determine the source of the leak.  Water is 
also continually seeping from the paved parking area below through the extensive 
cracks in the pavement. 

g. Clean out debris from rain gutters and drain pipes. 

8) BERTHA C. BOSCHULTE MIDDLE SCHOOL  

a. Clean out debris build up in drain inlet located at the north end of Buildings No. 2 
and No. 4. 

b. Clean and flush out debris in all drains located in the covered courtyard areas 
located between Buildings No. 2, No. 3, No. 4 and No. 5.



c. Existing fire hydrant is partially buried and located at the same location of the drain 
inlet north of Buildings No. 2 and No. 4. 

d. The building cement plaster is cracking and falling off at Building No. 6. Similar 
conditions are occurring throughout the campus buildings and need to be addressed
for safety concerns of large concrete plaster falling at any given time.

9) E. BENJAMIN OLIVER ELEMENTARY SCHOOL
a. Add new drain inlet located outside the northwest corner of Building No. 7 where 

ponding occurs.  Install a drain pipe directly towards the east direction and daylight 
beyond the perimeter chain link fencing with a concrete headwall.  This needs to be 
further studied by a civil engineer.



b. Re-grade and repave AC pavement located at the east side of Building No. 1 and 
slope toward the existing concrete curb break.  Relocate the existing trash bins away 
from the surface drainage way.

c. Recommend paving existing dirt road with a hammer-head turnaround between 
Building No. 1 and No. 7. 



d. Clean out and remove sediment and debris from clogged drain inlets located in the  
  courtyards. 

  



e. Remove eroded debris and vegetation from the concrete stair and walkway   
  leading down to the lower play area.  Repair eroded areas along walkway by   

installing curb walls and concrete swales as necessary.  

f. Repair or replace damage fencing along the south and east side property line.



10) JOSEPH GOMEZ ELEMENTARY SCHOOL

a. Replace existing floor drain with a larger 12” x 12” size drain inlet and reconnect to 
the existing pvc drain line located within the concrete courtyard of Building No. 7.

b. Remove growing ficus plant growing within the roof gutters of Building no. 7. 



c. The concrete play area located between Buildings No. 5 and No. 6 does flood during 
a heavy rainfall.  Recommend to re-slope the concrete surface by crowning the 
surface to slope toward the east and west direction and provide a play court
specialty surface. 

d. New perimeter security fencing is currently being constructed along the eastern end 
of the school property.

e. The outdoor basketball court needs resurfacing and the basketball rims, backboards 
and surrounding chain link fencing needs to be replaced and repaired. 



f. The existing playground and ground surface does not meet Federal ASTM safety 
standards and needs to be condemned or replaced to meet safety standards. 

11) YVONNE MILLER BOWSKY ELEMENTARY SCHOOL

a. The existing playground does not have a safety surfacing system and does not meet 
the Federal ASTM safety standards for playground safety.  The existing swing 
structure is too close to an existing concrete drain inlet. 

b. A security fence is recommended to enclose the playground area.



c. The existing concrete drainage way located at the east end of the school property 
needs to be maintained by cleaning out the runoff vegetated material and debris that 
is clogging the large drain inlets.  Remove overgrown trees and vegetation within the 
drainage channek to reduce the debris that will clog the drains whenever the next 
heavy downpour occurs.

d. At the northeast corner of Building No. 8 there is an existing drain inlet that has a  
concrete curb surrounding the drain inlet on three sides which needs to be removed 
to allow storm water to enter the drain. 



e. Re-grade the slope by constructing a swale away from Building No. 8 at the west 
end.

f. The concrete retaining wall located at the northwest corner of school property needs 
to be extended towards the west end to prevent erosion that is currently occurring.  
The top of the retaining wall may need to be raised higher or remove soil build up 
behind the retaining wall.

g. The existing play area between the outdoor basketball court and Building 8 is in poor 
condition and rocky.  The exposed rocks and stones need to be raked out and 
removed and the existing topsoil amended with organic compost.  Reseed the entire 
field with new local grass seeds during the summer months when school is out. 



USVI School Site Visit Report
MARCH 1, 2017 – ST. CROIX

1) RICARDO RICHARD ELEMENTARY SCHOOL
a. Clean and maintain roadway culvert and the grass swale beyond to the south. 

b. Remove sand and debris from the concrete swale located at the southeast end of 
the parking lot. 

c. Repair extensive potholes within the roadway and parking lot or resurface entirely 
and restripe parking stalls.



d. Remove excess dead leaves that is piling up along the perimeter fencing located 
along the west side property line.  Allow the existing ponding area to drain towards  
the adjacent undeveloped property.

e. There is an existing exposed 2” water line that needs to be buried below grade 
located along the west side perimeter fencing.

f. Replace damaged rain gutters located at the southwest corner of Building No. 1 due 
to service trucks hitting the gutter when backup up to the loading area for the 
kitchen. 



g. Repair or replace disconnected downspout located at the northwest corner of 
Building No. 2 which could be contributing to the flooding problem in the area. 

  

h. Clean and remove debris in the concrete gutter located at the northwest corner of 
Building No. 1.

i. The  rubber tire mulch used as the safety play surfacing for the new play structure
and swings needs to be maintained on a daily basis to keep the rubber mulch 
contained within the play boundaries.



2) LEW MUCKLE ELEMENTARY SCHOOL
a. Clean out debris buildup in drain inlet and grate located at the east end of Building 

No. 3.

b. Remove overgrown vegetation growing through the existing chain link fencing along 
the north and northeast side of the property and parking lot. 

  

c. Erosion is occurring along the south end of the outdoor basketball court and is 
 undermining the asphalt pavement.  Recommend similar repair work to the 

basketball court  that was completed at Yvonne Miller Bowsky Elementary School. 



d. Add fill / gravel material to eliminate ponding area.

e. Enlarge drainage swale to allow surface runoff to flow past the concrete walkway 
and into the AC parking lot.

f. The existing rubber type interlocking tile does not seem to meet the safety standards 
and needs to be re-evaluated.  



g.  There is an exposed electrical box that need to be cleaned out and replaced with a 
new cover  to prevent anyone from tampering with it. 

    

3) PEARL LARSON ELEMENTARY SCHOOL
a. The off-site drainage swale has eroded the upper slope just north of the playground 
 equipment area causing rocks and debris to build up at the lower elevation and 

parking lot area.  A diversion concrete type  wall and concrete ditch needs to be 
 designed by a civil and/or structural engineer to direct the storm water flow into the 
 existing drain inlet. 

  



b. The existing drainage swale will also need to be expanded and deepened starting 
near the existing drain inlet and continue along the west side of the property line.  

c. The existing large drain inlet located at the bottom of the steep driveway needs to be 
 cleaned and maintained on a continual basis.  The steel grate is heavy and lifting 

equipment is needed to remove the grate.  

   

d. The existing playground rubber tiles are separating from each other and coming 
apart at the edges. There are tree root intrusions that are lifting the rubber tiles 
along the west side of the playground.  The entire playground rubber tiles needs to 
be reset or replaced to meet the federal safety standards for the playground.



e. The downhill slope along the steep concrete driveway leading up to the upper 
 playfield is severely eroding and undermining the concrete driveway.  There is a 
 wooden pole retaining structure that is also being eroded and will fail in time.  A 
 concrete curb along the east edge of \the concrete driveway will help in eliminating 

the sheet flow of water in this area.  A new retaining should be designed to replace 
 the wooden pole retaining structure. 

  
f. Repair or replace corroded and damaged existing drain inlet located at the service 
 drive south of Building No. C.

g. Lower the existing grade around the existing grease trap interceptor to allow the 
 standing water to drain into the existing drain inlet located at the south end of 

Building No.3 (outside the kitchen).  It seems that kitchen grease material is being 
 poured into the adjacent drain inlet and should not be allowed.  

   



h. The existing chain link fence with barbed ends at the top of the fence is too close to 
the existing swings and needs to be move back to meet the safety fall requirements.

i. Remove and clean up the heavily overgrown and neglected vegetation overtaking 
the areas located on the southwest, east and northeast corner of Building No. 4 

 (Gymnasium). 



j. The chain link fencing is also being overrun by the vegetation and needs to be 
removed and the fence repaired or replaced as necessary. 

k. The two floor drains in each of the two existing concrete courtyard in Building No. 3 
is inadequate to prevent flooding in a heavy rainfall event.  The roof downspouts  

 and surface debris in the courtyards needs to be maintained and cleaned on a 
monthly basis.  The floor  drains needs to be cleaned and flushed to keep from 

 backing up.  Recommend replacing the flush mount drain grate to an atrium type 
 grate to allow water to drain better when debris is built up.   Provide backup sump 
 pumps should flooding occur in the future.

  



MARCH 2, 2017 – ST. CROIX

4) JOHN WOODSON JUNIOR HIGH SCHOOL
a. Remove the landscaping and soil along the courtyard planter wall that is leaking 

from the bottom of the planter in Building No. 2.  Re-waterproof and test the planter 
before restoring the soil and landscape into the planter.  Provide a manageable 
drainage system for the planter.

b. Lower the finish grades by 6 inches within all of the planters in the courtyards of 
Buildings No. 2, No. 3, No. 4 and No.5 due to the poor expansive clay-type soil. 

  

c. Remove excess soil build up within the planter area and provide a swale along the 
edge of the concrete pavement to allow the standing water to drain towards the 
existing drain inlet located in the courtyard of Building No. 5. 



d. Remove the overgrown banana clump and large tree stump in the courtyard of 
Building No. 5.

e. Lower the existing finish grade along the east side of Building No. 2  which is higher 
in elevation than the floor slab in the building, which is why water is seeping into the 
interior floor.  Re-design and re-construct the grades and concrete walkways on the 
exterior to slope away from Building No. 2.

   

f. The exterior cement plaster on the building walls is also deteriating and needs to be 
repaired. 



g. Lower the existing exterior finish grade by 18” along the east side of Building No. 4 
that is contributing to the flooding of Building No. 4 / Rooms B117 and B118.

h. The two major drain outlets with concrete headwalls located at the west side of the 
school property is buried and assumed clogged.  The drain outlets need to be 
uncovered, cleaned and flushed out.  

i. The existing drain pipe is damaged and is leaking near the north entry drive into the 
school.  The drain pipe needs to be cleaned, flushed  out and repaired with a new 
section and lowered below finish grade. 



j. Maintain and clean out the standing water and debris under the raised metal grated 
walkway ramp to allow the surface water to naturally drain towards the existing
parking lot swale without obstructions. 

5) EULALIE RIVERA ELEMENTARY SCHOOL
a. Civil engineer will need to design a drainage swale and slope away from Building 

No. 1 (Cafeteria) towards the east.

b. Lower the finish grade to below the floor slab located at the northwest corner of  
Building No. 11 and slope away from the building.



c. The large gravel parking lot is in good condition, however, recommend an asphalt 
parking lot with a concave design would alleviate surface runoff towards the south.

d. A few of the square steel columns supporting the covered walkways has corroded 
and needs to be repaired.  

e. Rain gutters and downspouts need to be maintained, repaired or replaced as 
necessary.  Debris is clogging the rain gutters above and overflowing onto the 
ground below.

f. PVC drain pipes under the sidewalks need to be cleaned and flushed out to allow 
storm water to flow without any obstructions.



g. Repair broken, clogged or cutoff drain pipes and test for proper flow as necessary. 

h. Remove sediment build up in all of the concrete trench drains and clean out drain 
pipes at the end of the trench drain for proper flow as necessary.  Repair or replace 
broken or damaged trench drain metal grating as necessary. 

i. Locate and connect a new drain line at the trench drain pipe outlet located on the 
edge of the covered walkway between Building No. 5 and No. 4.  Connect new drain 
line into the existing concrete drain box beyond.



j. Civil engineer to design a concrete drainage swale starting from the northeast end of 
Building No. 11 down to Building No. 10 and out into the open grass area.

k. Repair corroded handicap rail at the bottom of the handicap ramp located between 
Buildings No. 12 and No. 13.

l. Provide a continuous concrete curb minimum 6 inch high along the concrete 
walkway edge and connecting to each column  base to re-direct the surface runoff 
from the parking lot located along the north side of Building No. 13 and No. 14.
Swale water to drain to the west direction between Buildings No. 12 and No. 11. 



6) ARTHUR RICHARDS JUNIOR HIGH SCHOOL
a. The drain outlets at the headwalls are partially buried and need to be cleaned out to 

below the invert elevations at both exposed ends located at the east side of Building 
No. 5 (Gym).  Remove built up debris and sediment. 

b. Repair or replace damaged CMU headwalls in the same general  location noted in 
item ‘a.’ above. 

c. Replace or remove damage chain link fencing at the top of the CMU wall located at 
the north end of the track field.



d. Clear and grub a large section of overgrown vegetation growing within the track field 
at the west side of the track field from north to south. 

e. The entire track field needs to be renovated to an all weather track surfacing similar 
to the St. Croix Educational Complex High School track renovation project, currently 
under construction.

f. Remove overgrown vegetation around the electrical transformer enclosure, the 
adjacent power pole and Building No. 7. 



g. Remove sediment build up in the east side parking lot and maintain drainage swale 
east of Building No. 6 to allow the surface storm water to flow towards the south.

h. Remove and clear away the heavily overgrown vegetation growing up against the 
north side Buildings No. 2 and No. 3. 

i. Remove excess soil built up against the east side exterior wall of Building No. 2.  
The finish grade needs to be lower than the finish floor elevation of both Building No. 
2 to prevent flooding the classrooms.



j. Repair and replace missing down spout in the courtyard of Building No. 3.

                              

k. Create a concrete swale along the concrete walkway edge beginning between 
Buildings No. 2 and No. 3 and continue towards the center courtyard drain inlet. 

l. Root pruning of the existing trees is required to allow space for the concrete swale to 
be constructed. 



m. Clean out and flush the drain inlets for all building courtyards.

n. Remove blue painted plywood board that is restricting surface runoff from reaching 
the drain inlet and is also causing the area to flood Buildings No. 1 and No. 2. 

o. Remove overgrown vegetation growing along the outdoor basketball and tennis 
court fencing.



7) ST. CROIX EDUCATIONAL COMPLEX HIGH SCHOOL 
a.   Civil engineer to design a new concrete swale located beneath the existing   

bleachers and slope to the south and install a trench drain across the existing    
concrete walkway located at the south end and connect into the new 10 inch   
diameter drain line currently being installed for the track and field renovation project. 

  

b.   Add another trench drain across the existing concrete walkway located at the north 
end of the existing bleachers and slope grade towards the northern direction.



8) ST. CROIX CENTRAL HIGH SCHOOL
a.   Resurface AC pavement and raise the road elevation in front of the entry road 

guardhouse and install two sidewalk culverts to divert surface runoff into the grass    
area at the north side. 

b.   Bury existing down spout piping below finish grade and lower the invert elevation  
to slope into the existing drain inlet. 

9) POSITIVE CONNECTIONS ALTERNATIVE
a.   Re-grade and install new AC pavement at grass area fronting the north side of 

Building 7.  Reverse the existing slope to slope away from the building.  The area is 
currently being used to park vehicles.



b.   Replace and bury existing ½” water line with new ¾” copper water line.

10) JUANITA GARDINE ELEMENTARY SCHOOL
a. Extend the existing trench drain across driveway to intercept surface runoff located 

north of Building No. 1 and connect to existing drain inlet. 

b. Remove existing ficus trees located between Buildings No. 8, No. 9 and No.10.  The 
ficus tree has aggressive root structure that can clogged drain lines and uplift and 
damage pavements. 



c. Clean out heavy sediment build up at the low end of the concrete drainage ditch 
located at the southwest corner of the school property line.

d. Clean out two separate head walls drain pipes located at the west side/ exterior 
property wall.

e. Clean out debris and sediment within the trench drain located across the driveway 
near the west end of Building No. 4.

f. Clean and remove vegetation growing in the  existing concrete swales located at the 
north end of Building No.13.



g. The existing playground does not have a safety surfacing system and does not meet 
the Federal ASTM safety standards for playground safety.  

End of St. Croix Site Visit Report 
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Okahara and Associates, Inc.
E N G I N E ER I N G   C O N S U L T A N T S             

  
February 27, 2017

   
CONFIRMATION NOTICE No. 010 

SUMMARY REPORT OF IN-BRIEF MEETING 

Project :    Insular Schools Assessment of Buildings and Classrooms, Phase 3, Year Two, 
Contract number W9128A-11-D-0004

Territory:   U.S. Virgin Islands
__________________________________________________________________________
The purpose of the In-Brief Meeting was for the consultant to begin the school site visits and to 
meet the Department of Education (DOE) / Division of Architectural Engineering and HHF staff.
  
The In-Brief Meeting was held at 8:20 a.m., Monday, February 27, 2017, in the DOE 
Engineering Office conference table.  The attendees were:  
  
USVI - DOE /DOAE             James G. Bernier, P.E., (Territorial Director of Capital Projects &                         
                                             Facilities) 

Joseph A. Sibilly,  (Territorial Facilities Manager)  

USVI - HHF Planners           Brian Turnbull (Insular ABCs Program Manager, USVI)) 
                                             John Bedminster (Insular ABC's Construction Specialist)
Okahara and Associates      Irvin Higashi, Landscape Architect 

_________________________________________________________________________
                                         

S U M M A R Y   O F   M E E T I N G 
  
1. Introductions and Purpose of Site Visits 

  
1.1 Brian Turnbill started off the meeting by stating the intent and purpose of

Okahara’s site visit meeting, which is to re-assess the previous site 
assessment plans for each school campus that was completed and recorded 
two years ago in February 2015.  

1.2 OAI will be developing the grounds maintenance primer that will address 
deficiencies in drainage, safety, landscape, playgrounds, parking, sewer, and 
other items that the DOE will be able to utilize and train new maintenance 
workers to perform specific tasks.

1.3 OAI will note and record any other deficiencies or problems within the grounds 
and provide recommendations and updates to changes that may have 
occurred after the previous site assessment reports for each school campus
visited. Photographs will be taken and documented to help in identifying each



specific items being addressed.  General grounds maintenance items will be 
noted as well.   

2. Discussions:

 2.1 Joseph had concerns about certain schools with structural wall problems, 
parking lots are deteriating, drainage and flooding issues and playground 
safety.  Irvin will look into these concerns as we go through the site 

 inspections. 

 2.2 James asked whether additional work task could be added to the current list. 
Brain responded by saying that the government may decide to include it if 
there is an urgency to correct the deficiencies.  Brian also stated that the work 
plan to correct the deficiencies has been updated and signed by the 
Commissioner.  

 2.3 James also asked if OAI will be prioritizing the deficiencies in the report. Irvin 
stated not necessarily unless the DOE and HHF can prioritize the work task on 
their own since they are here all the time.  eep in mind that work task may 

 re uire license engineers to design while other work task can be done in-
house or contracted directly with a contractor to perform.

 2.4 James has concerns with e isting school campuses that has septic tank sewer 
systems.  A study was done and 90 of the septic tanks did not work because 
of the shallow of topsoil depth of 22” which can leach back to the surface.
Sewage treatment plants are being looked into.

3. Site Visits Schedule:

 3.1  US I - S  T

  AY   F   
  1) Joseph Sibilly Elementary School 
  2) Lockhart Elementary School
  3) Jane E. Tuitt Elementary School
  4)  Ulla F. Muller Elementary School
  5) Gladys A. Abraham Elementary School

          AY   F     
  ) Ivanna Eudora ean High School
  7) Bertha C. Boschulte Middle School 
  8)  Edith L. Williams Elementary School
  9) Joseph Gomez Elementary School
  10) Yvonne Miller Bowsky Elementary School

          AY   M   
       11. E. Benjamin Oliver Elementary School



  FLY TO ST  CROI  L  STT   

    3.2 US I - S  C  
  1) Lew Muckle Elementary School
  2) Ricardo Richards Elementary School 

            M    
  3) Pearl Larson Elementary School
  4) Juanita Gardine Elementary School
  5) John Woodson Junior High School 
  ) St. Croi Central High School 
  7) Eulalie Rivera Elementary School
  8) Positive Connections  

           M   
  9)  St. Croi  Educational Comple  High School 
  10) Arthur Richards Junior High School

  FLY BAC  TO ST  T OMAS  
  11) Addelita Cancryn JHS timing depends on flight schedule

       O  M    

3.3 The conclusion of the meeting was discussing today site visit scheduling.
  
4. Ne t Meeting: The out-brief meeting will be held on Friday, March 3, 2017 at 4:00 pm 

at the DOE /DOAE office. 

End of In-Briefing Meeting
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Okahara and Associates, Inc.
E N G I N E E R I N G   C O N S U L T A N T S 

  
March 4, 2017

   
CONFIRMATION NOTICE No. 12

SUMMARY REPORT OF OUT-BRIEF MEETING 

Project :    Insular Schools Assessment of Buildings and Classrooms, Phase 3, Year Two, 
Contract number W9128A-11-D-0004

Territory:   U.S. Virgin Islands – St. Thomas and St. Croix
__________________________________________________________________________
The purpose of the Out-brief Meeting was for the consultant to present a summary of the
school site visit findings to the Department of Education (DOE) / Division of Architectural 
Engineering and HHF staff.

The Out-brief Meeting was held at 4:00 p.m., Friday, March 3, 2017, in the DOE Engineering 
Office conference table.  The attendees were:
  
USVI - DOE /DOAE             James G. Bernier, P.E., (Territorial Director of Capital Projects &                         
                                             Facilities)
                                             Peter Seipel,  (Territorial Director of Sports and Athletics)   
USVI - HHF Planners           Brian Turnbull (Insular ABCs Program Manager, USVI))                                            
Okahara and Associates      Irvin Higashi, (Landscape Architect) 
__________________________________________________________________________ 

1. School Site Visits 

1.1 Site Visit Schedule: During the In-brief Meeting on Monday morning, February 27, 
2017, site visits were planned for 12 schools on the island of St.Thomas and 10 
schools on the island of St. Croix.  The following is the list of school that was 
visited this past week.

      USVI - St. Thomas

  DAY 1:  February 27, 2017
  1) Joseph Sibilly Elementary School
  2) Lockhart Elementary School
  3) Jane E. Tuitt Elementary School
  4)  Ulla F. Muller Elementary School
  5) Gladys A. Abraham Elementary School
  6) Addelita Cancryn Junior High School

          DAY 2:  February 28, 2017  
  7) Ivanna Eudora Kean High School



  8) Bertha C. Boschulte Middle School 
  9) Joseph Gomez Elementary School
  10) E. Benjamin Oliver Elementary School              
  11) Yvonne Miller Bowsky Elementary School
  FLY TO ST. CROIX (Lv. STT before noon)

        1.2 USVI - St. Croix 
  1) Ricardo Richards Elementary School 
  2) Lew Muckle Elementary School
  3) Pearl Larson Elementary School

         Day 4:  March 2, 2017 
  4) John Woodson Junior High School
  5) Eulalie Rivera Elementary School
  6) Arthur Richards Junior High School
  7)  St. Croix Educational Complex High School
  8) St. Croix Central High School 
  9) Positive Connections Alternative 
  10) Juanita Gardine Elementary School
      
         Day 5: March 3, 2017
  FLY BACK TO ST. THOMAS (around noon)
   
        1.3     The only school not visited during in St. Thomas as Edith L. Williams Elementary
                  School due to time constraint and there was no issues noted on the previous Feb. 
                  2015  Site Assessment Plan.

2.       Summary Briefing of Site Visits to 21 Schools:

        2.1    Assessment of Existing Conditions:

a. Based on the site visits to 21 schools, there are significant concerns with, 
 overgrown vegetation, covered drain inlets and trench drains, building rain 

gutters and downspouts, cisterns, drainage ditches, swales, and culverts, which 
contributed to flooding and ponding areas.  

      b. Concerns over inadequate safety play surfacing beneath playgrounds needs to  
  be addressed and improved.  

      c.   Chain-link fencing damaged by over-grown vegetation. 
      d. Trees needs to be pruned or removed for health and safety reasons.
      e. Parking lots needs to be re-paved or repaired.

                  f.   Play areas to be repaired and re-grassed. 

        2.2    General maintenance should include: 

a. Removal of dirt and debris from the drain inlets and flushing of drain lines.
b. Regrading of surrounding areas to match bottom elevation of culverts and 

flushing of culverts to ensure proper culvert function.
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c. Cleaning and re-grading of existing swales, slopes and ditches to ensure proper 
direction of flow and capacity of drainage routes.

3.     Recommendations     

  3.1   Civil and Structural Engineering 
    
                 a. The majority of schools visited will require civil engineering design plans to 
  construct new grading for parking lots and driveways, additional drainage   
  features such as fencing, rain gutters, downspouts, drain inlets, concrete swales, 
  trench drains, reconstruction of sidewalks, ramps, and curbs, and  proposed  
  retention basins.  Topographic surveys will need to be provided.  

         3.2    A brief site recap showing photos of some of the schools visited during the
                  week identifying a few of the deficiencies.  Recommendations will be noted in the
                  site report.
  
4.      Schedule: The draft civil maintenance primer for the four U.S. Territories to be submitted 
       for U.S. Army Corp of Engineers (USACE) for review and comment in early March 2017.
  

    
End of Meeting.

  



USVI  (SITE VISITS FROM 02/27/2017 TO 03/3/2017) 
Okahara and Associates, Inc. 

Attendee:  Irvin T. Higashi (Landscape Architect) 
         

1.    USVI - St. Thomas 
 
DAY 1:  February 27, 2017 (Inbrief Meeting at 8:00 am) 

1. Joseph Sibilly Elementary School  
2. Lockhart Elementary School  
3. Jane E. Tuitt Elementary School  
4. Ulla F. Muller Elementary School  
5. Gladys A. Abraham Elementary School 

 
        DAY 2:  February 28, 2017  (Start at 8:00 am) 

6. Ivanna Eudora Kean High School 
7. Bertha C. Boschulte Middle School Edith L. Williams Alternative Academy 
8. Edith L. Williams Elementary School 
9. Joseph Gomez Elementary School 
10. Yvonne Miller Bowsky Elementary School 

        DAY 3:  March 1, 2017 (Start at 8:00 am) 
        11. E. Benjamin Oliver Elementary School 
 
 FLY TO ST. CROIX (Lv. STT before noon) 

2.    USVI - St. Croix - (Site Visits to start by 3:00 pm or sooner)  
1. Lew Muckle  
2. Ricardo Richards Elementary School 

 
       Day 4:  March 2, 2017 (Start 8:00 am) 

3. Pearl Larson Elementary School 
4. Juanita Gardine Elementary School 
5. John Woodson Junior High School 
6. Change to STX. Central HS 
7. Eulalie Rivera Elementary School 
8. Positive Connections (minor issues; may want to visit after Juanita Gardine) 

 
       Day 5: March 3, 2017 (Start at 8:00 am)    

9. STX. Edu Complex 
10. Arthur Richards Junior High School 

 
 FLY TO ST. THOMAS (around noon) 

11. Addelita Cancryn JHS [timing depends on flight schedule] 
 
        Outbrief Meeting at 4:00 pm 
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  a) Size up the load; make sure it is stable and balanced. Test the weight to ensure you can lift it 
yourself.  

  b)  Plan the job. Ensure that your path of travel is clear and that you have identified the location 
where you will place the load.  

  c)  Establish a good base of support. Use a wide balanced stance with one foot ahead of the other.  
  d)  Bend your knees and get as close to the object as possible. Lift with your legs and not your 

back.  
  e) Get a good grip on the object to be lifted. Make sure you can maintain your hold throughout the 

lift and won’t have to adjust your hands later. 
  f)  Lift gradually, don’t jerk, but use a slow steady movement. 
  g)  Keep the load close while carrying; this prevents you from arching your back and adding 

additional stress to your back.  
  h)  Pivot; don’t twist when you need to change directions. Move your feet in the direction of the lift. 

Twisting is especially harmful for your back.  
  i)  If the load is too heavy either enlist another helper or use a mechanical device. 





                               

                                                 















  

     

                          









Notes
Mowing height: Reel mowers are preferred for cutting turfgrasses at heights less than 1 inch.

Rotary mowers are preferred for heights greater than 1 inch.
Propagation: 2-inch square plugs planted 12 inches on center require 30 ft2 of sod per 1000 ft2 of lawn area planted. 

2-inch square plugs planted 6 inches on center require 110 ft2 of sod per 1000 ft2 of lawn area planted.
Nitrogen fertilizer: Amounts given in table refer to quick-release N, such as urea, ammonium sulfate, and some mixed formulations, 

unless otherwise noted. In windward locations during winter months, reduce fertilizer amounts or omit applications 
because the grass grows slowly and cannot use the nutrients.

Common Lawn Grasses for Hawaii

Common bermu-
dagrass (Cynodon 
dactylon) 

Gray-green; 
medium texture; 
long internodes.

Resists wear; has 
deep root system, low 
moisture requirement; 
tolerates saline, alkaline, 
and moderately acid 
soils; tolerates many 
herbicides.

Vigorous, often invad-
ing where not wanted; 
frequent seed head 
formation; susceptible to 
some lawn insects; builds 
thatch; 

Sun Seed (hulled):  
1–2 lb  

Stolons:
5–10 bu 
Plugs: 

6–12" apart 
Sprigs:
1–2 bu

1/2–1 1 lb per month or 2–3 
lb of slow-release N 
every 60–90 days. 
Reduce applications 
in winter months in 
windward locations.

Dark blue-green; 
medium texture; 
creeping growth; 
usually not more 
than 3 inches 
high.

‘No-Mow’ bermu-
dagrass 
(‘Green Velvet’) 
(Cynodon dac-
tylon) 

Resists some wear; toler-
ates saline and alkaline 
soil, some compaction, 
and drought; requires less 
mowing. 

Sun Stolons:
5–10 bu
Plugs:

6–12" apart 
Sprigs:
1–2 bu

1/2–1 1 lb per month or 2–3 
lb of slow-release N 
every 60–90 days. 
Reduce applications 
in winter months in 
windward locations.

Susceptible to several in-
sects and diseases; builds 
thatch; slow to establish.

‘Tifgreen’ bermu-
dagrass 
(Tifton 328) 
(C. dactylon x 
transvaalensis)

Dark green; 
fine texture 
with prostrate 
growth; shorter 
internodes 
than common 
bermudagrass; 
soft leaves.

Resists wear; tolerates 
saline and alkaline soils; 
stands moderate acidity; 
produces few seed heads. 
Under proper manage-
ment can be a beautiful 
lawn. 

Vigorous grower; very 
susceptible to some lawn 
insects; builds thatch; in-
jured by some herbicides. 
A very high-maintenance 
grass.

Stolons:
5–10 bu
Plugs:

6–12" apart 
Sprigs:
1–2 bu

Sun 1/2–3/4 1 lb per month or 
2–3 lb of slow-
release N every 
60–90 days. Reduce 
applications 
in winter months in 
windward locations.

Lawn grass Appearance
Desirable 

characteristics
Loca-
tion

Propagation
(per 1000 ft2)

Undesirable 
characteristics

Pre-
ferred 

mowing 
height
(inches)

Nitrogen fertilizer 
requirement

for best quality
(actual N per 1000 ft2)

Jay Deputy
Department of Tropical Plant and Soil Sciences

*Previously published as Instant Information no. 22, Nov. 1996, revised slightly Apr. 2000, by David Hensley, Julie Yogi, James Tavares, and Charles 
Murdoch. II-22 was a revised and expanded version of UH CES Circular 425, Lawns for Island Homes: Choosing a Grass for Your Lawn, by D.A. Akana, 
1968, and its revision by H.D. Sato, 1978.
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‘Sunturf’ bermu-
dagrass
(C. magennisii)

Dark green; 
fine texture; 
low-growing.

Resists wear; tolerates 
saline and alkaline soils; 
drought resistant; rapid 
recovery from scalping; 
produces few seed heads. 

Vigorous grower; slightly 
slow to establish, but rapid 
growth thereafter; suscep-
tible to insect injury; builds 
thatch.

Stolons:
5–10 bu
Plugs:

6–12" apart 
Sprigs:
1–2 bu

Sun 1/2–3/4 1 lb per month or 2–3 
lb of slow-release N 
every 60–90 days. 
Reduce applications 
in winter months in 
windward locations.

Deep green; medi-
um texture; blades 
flat and shorter 
than templegrass; 
blades stiff; 
fewer mounds than 
templegrass

Manilagrass
(Zoysia matrella)

Resists wear; shade 
tolerant; tolerates salinity, 
drought, 
and mild soil acid-
ity; dense growth resists 
weeds when established; 
tolerates most herbicides.

Attacked by billbugs and 
rust fungus; builds thatch; 
slow to establish; forms 
some mounds; requires 
good drainage; requires 
heavy-duty mower.

Sun or 
light

shade

Stolons:
5–10 bu
Plugs:

6–12" apart 
Sprigs:
1–2 bu

3/4–1 1/2 lb per month or
1–2 lb of slow-re-
lease N every 60–90 
days.

‘Emerald’ zoysia-
grass
(Z. japonica x tenuifo-
lia ‘Emerald’)

Deep green; 
medium texture; 
blades shorter 
than manilagrass; 
blades not stiff; 
not as mounding 
as templegrass.

Resists wear; shade 
tolerant; tolerates salinity, 
drought, and mild soil 
acidity; spreads faster 
than manilagrass; keeps 
out weeds when well 
established; tolerates most 
herbicides.

Attacked by billbugs and 
possibly by rust fungus; 
builds thatch; forms some 
mounds; requires reel 
mower; requires good 
drainage; leaves stiff; many 
seed heads.

Sun or 
light

shade

Stolons:
5–10 bu
Plugs:

6–12” apart 
Sprigs:
1–2 bu

3/4–1 1/2 lb per month or
1–2 lb of slow-re-
lease N every 60–90 
days.

‘Tifway’ bermu-
dagrass (Tifton 
419)
(C. dactylon x 
transvaalensis)

Dark green; 
fine texture; 
dense sod; 
stiff leaves.

Resists wear; tolerates 
saline and alkaline soils; 
very rapid recovery; good 
weed resistance; high 
quality turf; produces few 
seed heads. Moderate 
maintenance

Susceptible to insects; 
builds heavy thatch.

Sun Stolons:
5–10 bu
Plugs:

6–12” apart
Sprigs:
1–2 bu

1/2–3/4 1 lb per month or 
2–3 lb of slow-
release N every 
60–90 days. Reduce 
applications 
in winter months in 
windward locations.

Lawn grass Appearance
Desirable 

characteristics
Loca-
tion

Propagation
(per 1000 ft2)

Undesirable 
characteristics

Pre-
ferred 

mowing 
height
(inches)

Nitrogen fertilizer 
requirement

for best quality
(actual N per 1000 ft2)

‘Tifdwarf’ bermu-
dagrass
(C. dactylon x 
transvaalensis)

Dark green; 
dense mat; 
fine texture; 
shorter blades 
and internodes 
than ‘Tifgreen’.

Resists wear; tolerates sa-
line, moderately acid, and 
alkaline soils; produces few 
seed heads. Denser sod 
than ‘Tifgreen’; requires 
less frequent mowing. 

Susceptible to grass web-
worms and also to other 
insects and diseases; 
builds thatch; slow to 
cover. A very high-mainte-
nance grass.

Sun Stolons:
5–10 bu
Plugs:

6–12" apart
Sprigs:
1– 2 bu

1/2–3/4 1 lb per month or 2–3 
lb of slow-release N 
every 60–90 days. 
Reduce applications 
in winter months in 
windward locations.
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Templegrass; 
koreangrass; 
velvetgrass
(Zoysia tenuifolia)

Medium green; 
fine texture; 
blades stiff with 
sharp points; 
pronounced 
mounds or 
humps.

Resists wear; shade toler-
ant; may be left unmowed 
as a groundcover; seldom 
flowers; tolerates many 
herbicides.

Badly attacked by billbugs 
and some other insects 
and diseases; builds thatch. 
Slowest of the zoysias to 
establish; forms mounds that 
are difficult to mow; requires 
reel mower; requires good 
drainage; high water user.

Sun or 
light

shade

Stolons:
5 –10 bu
Plugs:

6–12" apart 
Sprigs:
1–2 bu

 As  
desired  

or
 3/4–1

1/2 lb per month or
1–2 lb of slow-re-
lease N every 60–90 
days.
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‘Meyer Z-52’ zoy-
siagrass
(Zoysia japonica 
‘Meyer’)

Light green; me-
dium texture; 
leaves stiff, 
prickly, and 
longer than 
‘Emerald’.

Resists wear; shade toler-
ant; tolerates salinity and 
mild soil acidity; produces 
no mounds; keeps weeds 
out when well established; 
tolerates most herbicides.

Attacked by some insects 
and diseases; builds 
thatch; requires heavy-
duty mower; needs good 
drainage; leaves stiff; 
produces seed heads.

Sun or 
light

shade

Stolons:
5–10 bu
Plugs:

6–12" apart
Sprigs:
1–2 bu

3/4–1 1/2 lb per month or
1–2 lb of slow-re-
lease N every 60–90 
days.

‘El Toro’
zoysiagrass
(Zoysia japonica
‘El Toro’) 

Light green; 
fine to medium 
texture; 
stiff leaves.

Resists normal wear; 
tolerates shade, drought, 
and salinity; deep root 
system. Produces a 
quality turf with proper 
management.

Does not tolerate exces-
sive traffic; recovers slowly. 
Does not like poorly 
drained soils.

Sun or
light

shade

Plugs:
6–12" apart 

Stolons:
5–10 bu 
Sprigs:
1–2 bu

1/2–2 1/2 lb per month or
1–2 lb of slow-re-
lease N every 60–90 
days.

Lawn grass Appearance
Desirable 

characteristics
Loca-
tion

Propagation
(per 1000 ft2)

Undesirable 
characteristics

Pre-
ferred 

mowing 
height
(inches)

Nitrogen fertilizer 
requirement

for best quality
(actual N per 1000 ft2)

‘Z-3’  zoysiagrass 
(Zoysia matrella x  
japonica)

Medium green; 
medium-fine 
texture; 
short, soft leaves; 
inconspicuous 
seed heads. 

Establishes more quickly 
than most zoysias. Forms 
a dense stand; tolerates 
drought; resists wear; 
recovers well. Produces a 
quality turf with proper 
management.

Can invade other plant-
ings; forms some thatch. 
Should be mowed to low 
heights to keep it attrac-
tive. Verticut once a year 
and/or lightly topdress.

Sun or 
light 

shade

Plugs:
 6–12" apart 

Stolons:
5–10 bu
Sprigs:
1–2 bu

1/2–1 1/2 lb per month or
1–2 lb of slow-re-
lease N every 60–90 
days.

St. Augustinegrass 
(Stenotaphrum 
secundatum)

Light green; 
coarse texture; 
stiff, wide blades 
and stems; 
no underground 
stems; 
leaves upright; 
shallow-rooted.

Resists moderate wear; very 
shade tolerant; tolerates a 
range of soils and climates but 
prefers well-drained,  fertile 
soil; low maintenance; easy 
to establish. There are varie-
gated varieties for ornamental 
purposes and dwarf lawn 
cultivars. 

Attacked by grass web-
worms, chinch bugs and other 
insects and diseases; pro-
duces thick thatch; requires 
heavy-duty mower; suscepti-
ble to certain herbicides. Does 
not tolerate drought well. 
Difficult to start with stolons.

Sun or 
shade

2–3Stolons:
3–5 bu
Plugs:

6–12" apart

1 lb preferably 
slow-release N 
every 60–90 days 
or as determined 
by color. Iron may 
be necessary to 
improve color in 
soils with low iron 
or alkaline pH.

Centipedegrass 
(hunangrass) 
(Eremochloa 
ophiuroides)

Medium green; 
medium texture; 
leaves long and 
narrow; 
many stolons; 
shallow-rooted.

Tolerates some shade; 
does well in coarse, 
heavy, low-fertility, or 
acid soils; makes dense, 
weed-free sod; best for 
moist areas; few insect 
or disease problems; 
very low maintenance 
requirement. ‘Au Centen-
nial’ is a dwarf selection.

Becomes chlorotic under 
alkaline soil conditions; 
does not  tolerate heavy 
traffic or poorly drained 
soil; susceptible to certain 
herbicides and salt spray. 
Not drought tolerant.

Sun or 
light 

shade

Seed:
2–4 lb
Plugs:

6–12" apart 
Sprigs:
1–2 bu

1–2 1– 6 lb per year 
(slow-release N pre-
ferred) depending 
on desired quality 
and maintenance 
levels. Do not apply 
more than 2 lb 
quick-release N per 
application. Iron 
may be needed on 
alkaline soils.
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Lawn grass Appearance
Desirable 

characteristics
Loca-
tion

Propagation
(per 1000 ft2)

Undesirable 
characteristics

Pre-
ferred 

mowing 
height
(inches)

Nitrogen fertilizer 
requirement

for best quality
(actual N per 1000 ft2)
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Seashore pas-
palum (Paspalum 
vaginatum)

Medium to dark 
green; fine tex-
tured; very soft 
leaves; Y-shaped 
seed heads.

Tolerates saline condi-
tions; seen growing di-
rectly into brackish ponds 
and streams; tolerates 
brackish irrigation. Toler-
ates drought and wear. 
Will show moisture stress 
but recovers quickly.

Affected by armyworms, 
webworms. Scalping can 
be a problem in shade. 
Produces very heavy 
thatch; few herbicides 
available; requires 
regular maintenance to 
maintain quality

Sun or 
light 

shade

Stolons:
5–10 bu
Plugs:

6–12" apart 
Sprigs:
1–2 bu

3/4–11/2

Best  
mowed 
at 1” or 

less.

1/2 lb per month or
1–2 lb of slow-re-
lease N every 60–90 
days.

Hilograss   (Pas-
palum conjuga-
tum)

Medium to dark 
green; coarse tex-
ture; wide, pointed 
blade tip;  Y-shaped 
seed heads.

Easily takes over lawn or 
bare ground. Tolerates 
acidic, wet, and low-
fertility soils; establishes 
easily and grows fast. 
Does well in high rainfall 
areas. Makes a satisfac-
tory lawn grass with some 
maintenance. 

An invader in most cases. 
May cause an allergic rash 
to sensitive skin. Does not 
tolerate drought and heat 
well. Needs to be mowed 
frequently to control 
unsightly seed heads and 
upright growth.

Sun or  
light 

shade

May not be 
commercially 

available.
Seed:
4–6 lb

Stolons:
5–10 bu
Plugs

6–12" apart 
Sprigs:
1–2 bu

Does well with little 
or no fertilizer. Apply 
1/2–1 lb every 6 
months.

1–2

Carpetgrass, Aus-
tralian carpetgrass 
(Axonopus affinis 
or A. compressus)

Light green; 
coarse texture; 
creeping 
growth habit; 
blunt, rounded 
leaf tips; 
produces seed 
heads primarily 
in summer.

Produces a dense stand; 
tolerates wet and shady 
conditions, poorly 
drained soils; prefers acid 
soils; low maintenance. 
Somewhat resembles 
centipedegrass. Com-
monly used in pastures 
and for erosion control.

Not drought or salt 
tolerant; not suitable 
for a quality lawn; poor 
traffic tolerance; shallow 
root system; must be 
irrigated frequently in 
drought conditions; 
may be chlorotic under 
alkaline conditions.

Sun or 
shade

Seed:
5 lb

Sprigs:
1–2 bu 

1–2 Does not need or like 
a lot of N. Apply 1/2–1 
lb every 6 months. 






