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FINAL REPORT -- AN INVESTIGATION OF COMPLAINTS OF WATER QUALITY 
PROBLEMS IN THE NORTH, WEST, AND EAST CORAL LAKES, OAKLAND PARK, 
FLORIDA 

1.0 EXECUTIVE SUMMARY 

An investigation of water quality problems in the Coral Heights subdivision of Oakland 
Park was initiated based on citizen complaints. Coral Heights is located southwest of the 
intersection of Commercial Boulevard and U.S. 1 in the northeastern portion of the City. 
Drainage maps and a stormwater master plan developed for the City were reviewed along with 
information concerning inlet and storm drain locations from a citizen. The stormwater master 
plan also included potential drainage improvement projects being considered by the City. 
Aquatic plant management records for the lakes and waterway within Coral Heights were 
reviewed. 

Drainage improvement and aquatic plant management activities were examined for 
compliance with federal, Broward County, and City regulations and code. A water quality 
monitoring program was established for the lakes and waterway. Samples obtained during the 
monitoring program were tested for a variety of parameters. 

Sample test results indicated elevated levels of copper and total phosphorus at four sites 
during both the dry and wet seasons. The location of the existing drainage system elements was 
verified with a field inspection. 

The draft of this report was reviewed by the City. The City conducted an additional 
study, and the results of the study as well as comments of the City’s consulting firm were 
incorporated into this final report. The conclusions and recommendations of this investigation 
included the following: 

There were significant differences between the drainage system shown on the City maps 
compared to what was found in the field. The City indicated that the differences are 
explained by mapping errors. No other evidence was found that the City constructed 
some drainage facilities without the proper licenses or permits. 

. The feasibility of restoring grassy swales along the roadways and removing bulkheads 

The City and County should periodically inspect the Commercial Boulevard Industrial 

along the water should continue to be pursued by the City. 

. 
Park area for illicit discharges which could affect lake water quality. 

The City should confer with the County to determine if the potential drainage 
improvements require a County surface water management license. 
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The aquatic plant management activities appear to have been conducted within EPA, 
State, and County regulations and Code. These maintenance records should include the 
depth of water treated to assure continued compliance with label directions. 

The elevated copper levels may be controlled by more frequent algae treatment over 
smaller affected areas. 

The elevated total phosphorus levels may be controlled by educating homeowners on the 
proper use of fertilizers. 

The City has been and should continue to meet its requirements under the EPA NPDES 
MS4 Permit for Broward County. 

The City should strive to balance the competing goals of improved drainage and 
improved water quality by assuring that drainage improvements contain provisions to 
address water quality. 

The dredging of the shallow areas near the bridge crossings should be considered further 
because the benefits may outweigh the negative impacts. 

2.0 BACKGROUND 

The Broward County Department of Planning and Environmental Protection (DPEP), 
Water Resources Division, received complaints beginning around November 1998 of poor water 
quality in the North, West, and East Coral Lakes of the Coral Heights Subdivision in Oakland 
Park. The complaints included the clogging of inlets and storm sewers with trash, grass, and 
debris; the presence of oily sheens; the discoloration of the lakes; the presence of algae blooms; 
the presence of excessive vegetative growth; and the addition of inlets and storm drains which 
provide drainage for areas which had not had a positive drainage outfall. 

DPEP initiated an investigation which included field inspections; the review of existing 
and proposed plans, lake maintenance activities, and regulations; and a water quality monitoring 
program. The period of concern is October 1996 through January 1999. The purpose of this 
report is to document the investigation and to provide conclusions and recommendations 
pertaining to actions that the City may pursue as well as potential regulatory actions by DPEP. 

3.0 DESCRIPTION OF THE STUDY AREA 

The Coral Heights Subdivision of the City of Oakland Park is located near the eastern 
boundary of the City. Figure 1 shows the Coral Heights Subdivision and its associated I 
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Figure 1. Cord Xeights Subdivision and Waterways. 
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waterways. Coral Heights is bounded approximately by NE 49‘h Street on the north, NE 40th 
Court on the south, NE 1 8‘h Avenue and NE 20‘h Avenue on the east, and NE 1 31h Avenue on the 
west. The North, West, and East Coral Lakes were apparently constructed in the same time 
frame as the Coral Heights Subdivision. The lakes are zoned OS, open spacehecreation, while 
the remainder of the subdivision is R-I, single family residential. 

I 4.0 INITIAL FIELD INSPECTION 

Storm water runoff from Coral Heights is conveyed through the North, West, and East 
Lakes to the Coral Waterway, and then to the south to the North Fork of the Middle River. The 
entire drainage system is tidally influenced, as there is no control structure to separate fresh water 
from tidal flows from the Intracoastal Waterway and the North Fork of the Middle River. 

A representative of the DPEP Water Resources Division performed a field inspection 
shortly after the water quality complaints were received. The purpose of the field inspection was 
to look for evidence of on-going construction of inlets and storm drains which would discharge 
to the lakes. No evidence any current construction activities was observed during the inspection. 

5.0 REVIEW OF PLANS AND STORMWATER MASTER PLAN 

Drainage maps were provided by both City representatives and a concerned citizen in the 
area. A key City representative became familiar with the area in October 1998 after he began 
employment with the City. The City provided a set of plans entitled, “City of Oakland Park, 
Broward County, Florida, Storm Drainage Facilities, Existing and Proposed,” September 1975, 
by the City of Oakland Park Engineering Department. The City also provided a copy of “City of 
Oakland Park, Stormwater Master Plan, Volumes I and 11,” February 1998, by Craig A. Smith & 
Associates. The maps in both of the above references indicate existing and proposed storm 
drainage facilities for their respective dates. 

I 5.1 EXISTING CONDITIONS 

The concerned citizen provided mark ups of a reduced copy of the pertinent portions of 
the Stormwater Master Plan as well as some other untitled maps of the area and fifteen 
photographs which depict some of the water quality conditions observed. Along with the marked 
up maps is a list of storm sewer locations. Selected photographs are shown on Figure 2. 

The existing drainage systems depicted on the 1975 City maps, the 1998 City maps, and 
the 1999 marked up maps were reviewed. Appendix 1 indicates the differences found among 
these three references. The numbers shown in the 1975 City Maps column refer to outfall 
numbers on the City maps and the numbers shown on the 1999 Mark Ups column refer to storm 
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drain numbers on the marked up maps. A review of the inlet number and storm drain location 
data indicates that the 1999 Mark Ups differ from the 1998 City maps in about fifty percent of 
the cases. 

5.2 POTENTIAL IMPROVEMENTS 

The 1998 Stormwater Master Plan also indicates drainage deficient areas and presents 
potential stormwater improvements. Some of the potential stormwater improvements would be 
connected to the Coral Lakes drainage system. Appendix 2 shows the potential improvements 
pertinent to the study area. The Stormwater Master Plan indicates that these improvements 
would typically consist of catch basins and exfiltration trenches utilizing perforated high density 
polyethylene (HDPE) pipe with a drainfield with an overflow structure to the existing drainage 
system. Please see Section 7.2 for information concerning some proposed improvements for the 
Downtown District. 

6.0 LAKE MAINTENANCE ACTIVITIES 

Data concerning lake and waterway maintenance activities were obtained from City staff 
and from the Broward County Office of Environmental Services, Water Management Division 
(WMD). Lake maintenance activities throughout the period of concern (October 1996 - January 
1999) were contracted with the WMD. The last report of lake maintenance activities by the 
WMD is in January 1999. Starting approximately in May of 1999, the City contracted lake 
maintenance activities with Aquagenix, Inc. Appendix 3 shows aquatic plant management 
activities for the period of concern. Eight species of aquatic plants were treated utilizing thirteen 
different herbicides and other chemicals. A description of the chemicals (herbicides and 
adjuvants) utilized by WMD for the Coral Lakes and Coral Waterway is presented in Appendix 4 
along with the vegetation they are designed to treat. 

7.0 EPA REGULATIONS, THE BROWARD COUNTY CODE, AND THE CITY OF 
OAKLAND PARK CODE 

7.1 EPA REGULATIONS 

Lake maintenance chemicals, such as herbicides, are regulated by the federal government. 
Labeling for herbicides registered by the U.S. Environmental Protection Agency (EPA) for 
aquatic plant growth control indicates that the use and application of the herbicides must follow 
label instructions. The State of Florida Department of Agriculture and Consumer Services 
regulates the sale and application of pesticides. Licensed applicators may purchase and apply 
pesticides in accordance with Florida Statutes and Florida Administrative Code. 

6 
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The City of Oakland Park (City), twenty-three other municipal governments in Broward 
County, unincorporated Broward County, and the Florida Department of Transportation were 
issued EPA National Pollutant Discharge Elimination System (NPDES) Municipal Separate 
Storm Sewer System (MS4) Permit Number FLS000016 effective December 1, 1996. 
Municipalities and counties with populations greater than or equal to 100,000 were required to 
obtain a MS4 Permit under. EPA MS4 Phase I regulations. The City and the other co-permittees 
were made a part of the Broward County MS4 Permit by EPA. 

Annual reports for the first four periods (12/96-11/97, 12/97-11/98, 12/98-11/99, and 
12/99-11/00) which summarize the permit requirements accomplished during each year by all co- 
permittees were prepared by DPEP and filed with EPA. The report for the fifth year from 
December 2000 to November 2001 is in the initial stages of preparation. 

Among other responsibilities and obligations under the permit, the City has reported the 
maintenance activities shown below during the fourth permit year. The City also produced a 
newsletter containing waterway maintenance guidelines to inform their citizens of waterway 
activities and a copy of the City’s Adopt-A-Street program. The City developed and installed 
inlet markers with a stormwater pollution prevention message. Some concerned citizens 
delivered a door hanger announcing the stormwater pollution prevention program to residences 
around the lakes. The City has supplied copies of Florida Department of Agriculture and 
Consumer Services restricted pesticide identification cards for those persons responsible for 
aquatic plant growth control. The City has indicated that it has spent $700,000 in capital 
improvement drainage projects for FY 2000 and has budgeted $900,000 for FY 2001. Total 
stormwater funds budgeted for FY 2000 and FY 2001 were $2,426,498 and $2,118,280, 
respectively. City records and reports are available for inspection on request. 

. . . . . . . . . . 

4.5 miles of canal were inspected once per month, 
4.5 miles of canal were maintained once per month, 
750 inlets and catch basins were inspected twice per year, 
400 inlets and catch basins were maintained once per year, 
5 lakes (193 acres total) were cleaned of debrisiinspected once per month, 
15 miles of exfiltration trenches were inspected twice per year, 
3 stormwater structures were inspectedkleaned per month, 
1 stormwater weir unit was inspected/cleaned per month, 
87.4 miles of streets were swept once per month, and 
10 miles of street swales were cleaned and maintained every other month. 

7.2 BROWARD COUNTY CODE 

Section 27-195 of the Broward County Code provides water quality standards for 

7 
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were obtained on June 3, 1999. Complete sample results, including the testing method, are 
contained on the laboratory reports in Appendix 6.  

Sample values exceeded the Broward County Code standards for two parameters, copper 
and total phosphorus, although the Code provides for an exemption for aquatic plant control 
under certain circumstances. The test values for copper were about two and one-half and two 
and one-quarter above the standard for March 3 and June 3, respectively. The test values for 
total phosphorus were about one and one-quarter and one and one-half above the standard for 
March 3 and June 3, respectively. The sample values and the standard values are presented in 
Appendix 7. 

9.0 FOLLOW UP FIELD INSPECTIONS 

A follow up field inspection was conducted on May 2,2000. The inlets and drainage 
system depicted on the 1999 Mark Ups were targeted for inspection. Field observations were 
compared to the 1975 City Maps, the 1998 City Maps, and the 1999 Mark Ups. Inlets and storm 
drains not shown on the 1998 maps were found. Saw cuts in the pavement were observed. The 
sumps of some inlets had been filled in with concrete to the approximate elevation of the pipe 
invert. The newer type of plastic drainage pipe was observed at some of the inlets. Very few 
road drainage swales were found. Remnants of grassy swales along some roadways were found, 
as evidenced by depressions in adjoining paved driveways. The benefits of swales are presented 
in the brochure, “Save the Swales,” by the Florida Department of Environmental Protection. A 
copy of this brochure may be found in Appendix 8. 

Residential lawns throughout the area appeared to be very well kept. Most lawns were 
green in color, mowed, and relatively weed free. Bulkheads or hard edges were observed in 
many areas around the lakes and waterway. 

Signs posted in several lawns announced a meeting of the Corals of Oakland Park 
Homeowners Association (COPHA) on May 2,2000. COPHA has formed a lakes committee to 
address the lake water quality concerns. One of the citizens on the Lakes Committee reported 
that an oily sheen had been observed recently on the surface of the northeast corner of West 
Lake. The sheen had disbursed before this inspection was conducted. 

A drive through the Commercial Boulevard Industrial Park area was conducted on May 
12,2000, to look for any illicit discharges to the storm drainage system. Several auto repair 
facilities, screen printing & graphics, and other industrial use businesses are located in the area. 
No illicit discharges were observed at the time. 

The Broward County DPEP has developed three brochures which may assist the City and 
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its citizens in developing better water quality in the Coral Lakes system: 

. “South Florida Yards Conserve and Beautify,” 
‘‘Where Should the,Water Go?,” and 
“Common Causes of Fish Kills.” . 
These brochures provide information concerning the proper irrigation and fertilization of 

lawns; the proper disposal of washwater; and how weather patterns, water depth, water quality, 
and other factors can affect fish life. The brochures are presented in Appendix 8. 

10.0 RESPONSE BY THE CITY 

A draft report containing the findings of this study was distributed to the City and to 
concerned citizens in May 2000. The information in the report as well as the conclusions and 
recommendations were discussed with representatives of the City and with some concerned 
citizens. 

Regarding the appearance of inlets on recent maps which hadn’t been shown on older 
mapping, City representatives indicated that no new inlets bad been constructed where none had 
been before. The failure to show the inlets on the newer maps was believed to be a mapping 
omission. The saw cuts in the pavement and the newer pavement was the result of the 
replacement of failed inlets and pipes under the roadways and into the lakes. 

The City contracted with Craig A. Smith and Associates, Inc. (CAS), and J.J. Goldasich 
and Associates, Inc. (Goldasich), to perform additional studies. The purpose of the Goldasich 
study was to conduct two field surveys and obtain and test water samples at seven points 
throughout the lake and waterway system and at varying sample depths. The field surveys were 
scheduled to reflect both wet and dry weather conditions. In addition, the sediment at the bottom 
of each lake was sampled and tested. 

The Goldasich study concluded that the lake and waterway system had high water quality based 
on the analysis of the samples obtained. The lake system was found to be fairly well flushed by 
normal tidal action. Excerpts of the Goldasich study recommends are as follows: 

* Dredging the shallow areas adjacent to the bridge crossings would increase tidal 

Parties responsible for grassed swales and slopes adjacent to road rights-of-way should 

interchange among the water bodies but probably would not account for measurable 
improvements in the water quality of the system. 

maintain these areas. 
All areas adjacent to seawalls along the shoreline should be graded such that runoff from 

. 
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the adjoining lots does not drain directly into the water bodies. 
Grassed areas should be installed and maintained around catch basins. 
Native aquatic and marine emergent vegetation should be installed on the water side of 
the seawalls and in areas of shallow water depth. 
Where possible, vertical seawalls should be removed and riprap with planted emergent 
aquatic and marine vegetation should be planted. 
Scuppers which convey water from lots adjoining the waterways into the water bodies 
should be removed or modified to provide some water quality treatment before discharge. . Conduct a complete tidal survey. 
Conduct a synoptic survey of the lake and waterway sediment. . 

CAS prepared a point by point response to the recommendations made in the draft of this report. 
Highlights of their response are as follows: 

CAS has conducted a full survey of the stormwater system and believes that the 
representation of the drainage elements is accurate. The Goldasich study was conducted 
to identify potential pollution sources and to suggest improvements. 

The City did not find any illicit discharges from the Commercial Boulevard Industrial 
Park area. 
Drainage improvements designed by CAS have been properly permitted. 

and has retained a private contractor to perform these services. 
The new private contractor is not applying copper in heavy concentrations. 
The City is distributing information via newsletters and through the City website. 
The City continues to satisfy the NPDES MS$ Permit requirements. 
The City may not need a stormwater ordinance because the County Code addressed 
pollution concerns. The City has been working with Team Lake to develop and distribute 
educational materials. 

. The City seeks opportunities to reconstruct grassy swales along the roadways. 

. The City ended its long standing arrangement with the County for aquatic plant control 

7 11.0 CONCLUSIONS 

1. There are significant differences between what is shown on the City's 1998 Stormwater 
Master Plan and what was found during the field investigation. Additional inlets were 
found near 1801 NE 42"d Street, 4250 NE 16'h Terrace, 4300 NE I S h  Terrace, 4450 NE 
1 5'h Avenue, 4841 NE 1 51h Terrace, 15 1 1 NE 4gth Court, and 1360 NE 471h Court. The 
City has indicated that the differences are explained by mapping errors. Inlet sumps were 
found to be partially filled with concrete to the pipe invert elevation at 15 11 NE 4gth 
Court, 4830 NE 13* Terrace, and 1360 NE 47' Court. It is not sure why some inlet 
sumps were partially filled with concrete. One possibility is that standing water in the 
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inlets may be believed to promote mosquito population. Saw cuts which indicate 
maintenance work in the vicinity of storm drain lines and inlets were found in numerous 
places. The saw cuts indicate activity since the roadway was last resurfaced, which could 
have been several years prior to the field inspection. The presence of plastic drainage 
pipe at some of the inlets indicates that older, corrugated metal pipe has been replaced 
with newer, HDPE pipe. 

There are at least two explanations for these differences. The first explanation is that the 
inlets and storm drains in question could have been missed during the survey work 
accomplished for the 1998 Stormwater Master Plan. The second explanation is that these 
facilities were constructed or replaced after the plan survey work was accomplished. 
DPEP records do not indicate that these drain-d. If the 
facilities w e r e z t c t e d  or replaced since the County requirements regarding surface 
water management 'were established, the City may be in violation of Chapter 27 of the 
Broward County Code. 

If the inlet and storm drain system has been extended from the original drainage design 
for the Coral Heights subdivision, then the volume of fresh water entering the lakes and 
waterway will have increased. A change in the relative amount of fresh water versus salt 
water or the presence of a fresh water lens on top of the salt water could significantly 
impact aquaticimarine populations. 

2. 

3. 

4. 

5. 

The restoration of grassy drainage swales along the roadways could enhance the water 
quality of the lakes and wz-emoval of bulkheads or other hard edges around 
the lakes and waterway and the establishment of swales and berms along the edge of the 
water could also enhance water quality. 

The Commercial Boulevard Industrial Park area should be monitored periodically for 
illicit discharges. 

The potential storm drainage improvements should be licensed by the County where 
applicable. In particular, water quality provisions such as the suggested exfiltration 
trenches should be made for the potential drainage improvements. 

There aquatic plant management activities appear to have been conducted within 
herbicide label instructions and accepted application practices. The application of 20 
gallons of Aquathol K over an area of one acre on June 2, 1997, was at a rate significantly 
greater than the other applications. This may not be a concern if the depth of the hydrilla 
treated at the time was several feet or more rather than a foot or two. 
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6 .  

7. 

8. 

9. 

10 

The elevated copper levels found in the lake water and in the waterway on March 3 and 
June 3, 1999, are most likely due to the application of herbicides containing copper. The 
herbicide Clearigate contains copper. Portions of the North Lake had been treated with 
Clearigate on December 28, 1998, December 29, 1998, and January 8, 1999. Cutrine 
Plus also contains copper, but the last application of Cutrine Plus was reported to be May 
4. 1998. 

The elevated phosphorus levels found in the lake water and in the waterway on March 3 
and June 3, 1999, are most likely due to the application of fertilizers in residential lawns 
and subsequent storm runoff containing dissolved phosphorus into the lakes and 
waterway. The green color of most lawns suggests that the lawns are watered and 
fertilized to achieve their appearance. 

The City is meeting the requirements of and obligations under the EPA NPDES 
Municipal Separate Storm Sewer System Permit issued to Broward County and other co- 
permittees. 

The purposes of the draft stormwater ordinance have competing goals. Improved 
drainage through the extension of storm drains, the addition of inlets, and the replacement 
of failed metal pipes may negatively impact water quality unless practices such as grassy 
swales or inlet filter devices are incorporated into the drainage system. 

An aggressive aquatic plant control program may negatively impact lake water quality, 
creating elevated levels of certain chemicals above water quality standards. Therefore, 
many residents have a stake in the ramifications of the stormwater ordinance, including 
those who live near a lake, those who live in areas of poor drainage, and those who will 
be asked to pay for the drainage improvements. 

The dredging of the shallow areas has both positive and negative impacts. The Goldasich 
field evaluation indicated that the areas adjacent to the bridges may contribute to poor 
water quality during storm events because of bare, steep slopes of erodible earth. The 
conclusions and recommendations section indicated that the dredging of these areas 
would not account for measurable improvements in the water quality of the system 
because of an enhanced flushing effect. In addition, important benthic macro invertebrate 
associations would be impacted by the dredging of these areas. 

12.0 RECOMMENDATIONS 

1. The City of Oakland Park and their consultant believes that the current map of the 
drainage system is accurate. The City currently utilizes tighter controls concerning the 

14 
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production of storm drainage system maps. The maps showing different storm inlets and 
drains alone do not provide sufficient evidence that the City constructed drainage systems 
without obtaining the proper licenses and permits. The City should still look for 
opportunities to enhance water quality treatment prior to the discharge of storm drainage 
to the water bodies. 

2. 

3. 

4. 

5.  

6.  

7. 

8. 

9. 

10. 

The City should investigate the feasibility of and implement where practical the 
restoration of grassy drainage swales along the roadways and bulkheads along the water. 

The City should inspect the Commercial Boulevard Industrial Park area for potential City 
Code violations affecting storm runoff, and DPEP should investigate potential illicit 
discharges fiom the Commercial Boulevard Industrial Park. 

The City should confer with DPEP concerning which potential drainage improvement 
projects require a surface water management license. 

The City’s aquatic plant control program records should include the depth of the water 
treated to help assure a proper application rate is achieved. The City should continue to 
use licensed herbicide applicators who properly apply the herbicides. 

More frequent herbicide treatment for algae using copper products over smaller affected 
areas may result in lowered copper concentrations. 

The City and DPEP should continue to develop and distribute information to property 
owners concerning the proper use of fertilizers to reduce phosphorus inputs using media 
such as newsletters and the Internet. 

The City should continue to meet its requirements and obligations under the EPA NPDES 
MS4 Permit. 

The City should strive to balance the competing goals of improved drainage and 
improved water quality by assuring that drainage improvement projects contain 
provisions to address water quality. The City should continue enlist the assistance of the 
COPHA, Team Lake, and/or other citizen groups in developing drainage and water 
quality improvements and in educating residents on the use of fertilizers, controlling car 
wash water discharges, and other means to promote good water quality. 

The dredging of the shallow areas near the bridge crossings and the regrading and 
vegetative stabilization of the steep, bare slopes should be considered further because the 
benefits may outweigh the negative impacts. The benthic macro invertebrate associations 
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could be relocated to the existing shallow areas adjacent to portions of the seawall. In 
addition, new shallow areas along the existing seawalls as suggested in the Goldasich 
recommended actions could be created for benthic macro invertebrate associations. 
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“The Aquatic Pesticide Application Assistant,” Version 1 . I ,  1999, CD-ROM by Applied 
Biochemists. 

“Aquatic Plant Information System,” Version 1.0, CD-ROM by the US Army Corps of 
Engineers. 

“Authorization to Discharge under the National Pollutant Discharge Elimination System, Permit 
No. FLS000016,” US Environmental Protection Agency, Region 4, issued October 3 1, 1996, and 
effective December 1, 1996. 

“Annual Report, City of Oakland Park, NPDES Permit No. FLS00016,” City of Oakland Park, 
Florida. 

17 



Final Report - An Investigation of Complaints of Water Quality Problems in the North, West, 
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January 200 1. 
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“Save the Swales,” brochure by the Florida Department of Environmental Protection. 

“South Florida Yards Conserve and Beautify,” brochure by the Broward County Department of 
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“Where Should the Water Go?,” brochure by the Broward County Department of Planning and 
Environmental Protection. 
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Appendix 1. Comparison of Map Data for Existing Drainage System. 

Location 1975 City 
Maps 

1998 City 
Maps 

1999 Mark 
UPS 

2000 Field 
Inspection 

15 10 NE 1 Sh Terrace three inlets 

to #NE 6 and 
#NE 8 

shown - flows 
me inlet 
shown 

#1 -three 
inlets shown 

three inlets 
found - saw 
x t s  on  
pavement 

1831 NE 43d Street three inlets 
shown as in 
1975 

#2 - three 
inlets shown 
flowing to SW 

three inlets 
found as in 
1998 maps 

three inlets 

south to #NE 
14 

absent 

shown - flows 

I80 1 NE 42"* Street one inlet 
shown 

#3 - two inlets 
shown 

two inlets 
found as 
shown on 
mark ups - saw 
cut in 
pavement 

3951 NE 16'h Terrace absent two inlets 
shown 

#4 -two inlets 
shown 

two inlets 
found as in 
1998 maps 

3780 NE 16'h Terrace absent absent #5 - one inlet 
shown 

no inlets found 

3821 NE 16'h Avenue three inlets 

to #NE 16 
shown - flows 

three inlets 
shown 

#6 -three 
inlets shown 

three inlets 
found as in 
1998 maps - 
outlet % silted 
in 

one inlet 
shown 

#7 - one inlet 
shown - drains 
to east 

one inlet found 
as in 1998 
maps 

3830 NE 16* Avenue one inlet 
shown - drains 
south to #NE 
16 

4250 NE 16'h Terrace absent one inlet 
shown at 43'd 
St.il6th Terr. 
intersection 

two inlets 
shown two lots 
to south of 
1998 maps 

two inlets 
found as 
shown on 
mark ups 



Location 

4300 NE 15th Terrace 

45 10 NE 1 5Ih Terrace 

4450 NE 1 5Ih Avenue 

465 1 NE 1 51h Terrace 

4841 NE 15Ih Terrace 

151 1 NE 4Sth Court 

1975 City 
Maps 

one inlet 
shown - drains 
to SW to #NE 
10 

one inlet 

to #NE 8 

four inlets 

to #NE 7 and 
#NE 9 

shown - flows 

shown - flows 

four inlets 

to #NE 5 
shown - flows 

four inlets 

to #NE 3 and 
#NE 4 

shown - flows 

absent 

1998 City 
Maps 

one inlet 
shown as in 
1975 

one inlet 
shown 

four inlets 
shown 

three inlets 
shown 

three inlets 
shown 

absent 

I999 Mark 
UPS 
two inlets 
shown - drains 
to west 

#8 - one inlet 
shown 

#9 - four inlets 
shown 

# I0  - three 
inlets shown 

# I 1  -three 
inlets shown 

# I2  -two 
inlets shown 

2000 Field 
Insvection 

two inlets 
found as 
shown on 
mark ups - 
pavement 
overlaid 
recently 

one inlet found 
- saw cut on 
pavement 

five inlets 
found - saw 
cuts on 
pavement 

four inlets 
found as 
shown on 1975 
maps 

four inlets 
shown with 
two outlets to 
lake - saw cuts 
on pavement - 
black plastic 
pipe found 

two inlets 
found - inlet 
sumps filled 
with concrete 
to pipe invert 



location 

VIA 

$830 NE 13'h Terrace 

NIA 

1360 NE 47'h Court 

1750 NE 43" Street 

Commercial Boulevard 
[ndustrial Park 

1975 Ci@ 
Waps 

hree inlets 
shown - flows 
:o #NE 2; 
abandoned 
sewer outfall 
lows to #NE 1 

absent 

three inlets 

to #NE 13 
shown - flows 

not connected 
to Coral Lake 
system 

1998 City 
Maps 

three inlets 
shown; 
abandoned 
sewer outfall 
shown 

absent 

three inlets 
shown 

connected to 
Coral Lake 
system 

1999 Mark 
vps 

Y13 -three 
.nlets shown 

Y15 -three 
.nlets shown 

2000 Field 
Inspection 

three inlets 
found - saw 
cuts in 
pavement - 
inlet sumps 
filled with 
concrete to 
pipe invert 

two inlets 
found - saw 
cuts in 
pavement - 
inlet sumps 
filled with 
concrete to 
pipe invert 

three inlets 
found as in 
1998 maps - 
saw cuts in 
uavement 



. I  

NE 12Ih Terrace at the Commercial 
Boulevard Industrial Park 

Appendix 2. Stormv 

#NE 9 - near Floranada Road 
crossing of canal between 
North and West Lakes 

Stormwater Master 
Plan Drainage 
Deficient Map No. 

NE 46" Street between NE 15" 
Way and NE 1 Sth Avenue 

NE 38Ih Street between NE 1 3'h 
Avenue and NE 18" Avenue 

23 

#NE 5 - near NE 15" Terrace 
and NE 47'h Street 

#NE 16 and unnamed outfall - 
near NE 38Ih Street crossing 
of Coral Watenvav 

24 

27 

Master Plan Potential Improvements. 

Affected Roadways Ourfall Location 



Appendix 3 .  Aquatic Plant Management Activities. 

Date 

IO/l1/96 

10/22/96 

10/23/96 

10/23/96 

10/23/96 

512197 

Vegetation 
Treated 

Location 

North and West 
Lakes 

North and West 
Lakes 

North and West 
Lakes 

North and West 
Lakes 

North and West 
Lakes 

North and West 
Lakes 

2.5 

1.5 

3 

5 

Reward 

Rodeo 

Cutrine 
Plus 

Reward 

Chemical 

(acres) 

Reward 

Amount 
Applied 
(gal) 

Applica- 
tion 
Rate 
(gaNac) 

2.5 2.5 hydrilla 

duckweed 

torpedo grass 

algae 

hydrilla 

hydrilla 

5 2 

1.5 1 

3.33 10 

10 

20 

2 

20 

hydrilla 15 2 Reward 

Rodeo 

Coral Waterway 

Coral Waterway 

Coral Waterway 

torpedo grass 5 2 

Not 
Known 

NIA - adjuvant Poly- 
Not Known I control 

1 

6/16/97 1 East Lake and 
Coral Waterway 

NIA - adjuvant Nalco- 1 Trol I1 

Reward 

1 Not 
KnOWn 

1 

Not 
Known 

1 

1 

duckweed 4 

NIA - adjuvant Corsair 

Reward 11/12/97 North and West 1 Lakes 
duckweed 

T Reward 11/18/97 North and West I Lakes 
duckweed 



Date Location . Vegetation 

5/4/98 

9/4/98 

10/9/98 

10/9/98 

North and West hydrilla 
Lakes 

Coral Waterway N/A - inspection 

Coral Waterway torpedo grass 

Coral Waterway N/A - adjuvant 

1 

_ _  
1 

Not 
Known 

1.2 

Reward 1 

-- __ 
Rodeo 1 

x77  0.5 

Diluent 2.5 
Blue 

Not 
Known 

_- 
_ _  
_- 
5 

5 

Subcide 1 

__ _- 
_ _  _- 
-_ _ _  
Reward lo  

Clearigate 15 

Applica- 
tion 
Rate 
(gal/ac) 

2 

1.67 

Treated 
(acres) (gal) 

11/19/97 North and West hygrophila 1 Lakes 

12/1/97 I North and West cabomba 
Lakes 

1.5 IReward 12.5 

3/3/98 1 Fztl and West hydrilla 2.5 I Reward 15 2 

North and West torpedo grass 
5/1/98 I Lakes 

0.5 Rodeo 

Nalco- North and West N/A - adjuvant 
5/1/98 I Lakes 

Not 
Known 

5/4/98 I North and West 1 algae 
Lakes 

1 Cutrine 5 I Plus I 5 

1 

1 

Not 
Known 

2 

Not 
Known 

10/29/98 North Lake naiad 

10/29/98 North Lake N/A - adjuvant 

11/10/98 I Coral Waterway I N/A - inspection 

12/8/98 I North Lake I N/A - inspection 

12/23/98 I Coral Waterway I N/A - inspection 

12/28/98 I North Lake ' I naiad 2 

3 12/28/98 I North Lake I algae 



. .  

1/4/99 

1/8/99 

1/8/99 

1/8/99 

K n o w  Know 

North Lake NIA - inspection -- _ _  -- -- 

North Lake pondweed 5 Reward 10 2 

North Lake algae 5 Clearigate 15 3 

North Lake N/A - adjuvant Not Subcide 8 Not 
K n O W n  Known 



. .  

Appendix 4. Chemicals Utilized and Vegetation Treated. 

Herbicides 
~~~ 

Typical 
Application Rate 

Chemical Common Name Vegetation Treated 

Aquathol K endothal 0.5 to 5.0 ppm bur weed, coontail, hydrilla, 
hygrophila, milfoil, naiad, pondweed, 
sago pondweed, and water scar grass 

Cutrine Plus copper 
ethanolamine 

0.6 to 4.8 
gal./acre 

algae, chara, and nitella 

Rodeo glyphosate 3 to 20 gal./acre arrowhead, bullrush, cattails, 
pickerelweed, purple loosestrife, 
smartweeds, spike-rush, willows, 
American lotus, spatterdock, and 
water-shield 

bulrush, cattails, pickerelweed, spike- 
bush, algae, duckweed, pondweed, 
bladderwort, coontail, watermilfoil, 
elodea. hydrilla, and naiad 

Reward diquat dibromide 2 gallacre 

0.9 to 9.7 
gallacre 

algae, nitella, chara, elodea, hydrilla, 
water milfoil, naiad, pondweeds, 
duckweed, water hyacinth 

Clearigate emulsified 
copper 
ethanolamine 

Adiuvants (additives to enhance herbicide performance) 

Chemical Common Name Typical 
Application Rate 

Purpose 

Polycontrol pol yacrylamide 
copolymer 

% t o 8  
ouncedl00 gal. 

drift control, sinking agent, sticking 
and spreading agent 

mist and drift retardant Nalco-Trol acrylamide 
acrylate polymer 

4-32 oz./lOO gal. 

Nalco-Trol 11 acrylamide 
acrylate polymer 

mist and drift retardant 4 OZ-32 O d 1 O O  
gal. 

5%-50?’0 
herbicide in 
diluent 

Diluent Blue hydrotreated 
hydrocarbon 
mixture 

information not available 



. .  

alkylarypoly- 
xyethylele, 
alkypoly- 
xyethliene 

1 Dare 

%-4 pintdl00 
gals. 

X I 7  

Silnet 

I Subcide 

Corsair 

Location Vegetation 
Treated 

silicone 12-24 0~. /100 
copolymer I gal. 

polyacrylamide I 1-2 ga1./100 gal. 

p o 1 yam i d e 
couolvmer 

4 to 32 oz. 

Area Treated (acres) 

information not available 

information not available 

sinking agent 

information not available 



Appendix 5. Broward County Surface Water Management Licenses Issued to the City. 

. .  

i 

- 
Project Name 

Downtown District 

NW 42 Street, NW 43 Street, & NW 43 Court Drainage Imp. 

NE 19 Terrace / NE 20 Avenue 

NE 34 Street East of NE 6 Avenue 

NE 33,34, & 35 Street & NE 34 Court between 5 & 6 Avenue 

NE 32 Street & NE 33 Street, East of NE 6 Avenue 

NE 42 Street Drainage Improvements 

NE 7 Terrace Storm Sewer Improvements 

NE 6 Avenue (between NE 38 Street & Oakland Park Boulevard) 

NE 48 Street & 11 Avenue Corridor Drainage Improvements 

NW 17 Terrace 

NE 15 Avenue & NE 38 Street 

NE 19 Terrace I NE 20 Avenue 

NW 10 Terrace 

- 

- 

License Number 

SWM2001-171-0 

SWM2001-124-0 

SWM2000-200-0 

SWM1998-159-0 

SWM1998-158-0 

SWM1998-157-0 

S WMl998-156-0 

SWM1998-066-0 

SWM2000-050-0 

S WM1996-069-0 

GLO1-090 

GLO 1-084 

GLO1-0 14 

g199- 18 1 





Broward County Board of County Commissioners 
Department of Natural Resource Protection 

Environmental Monitoring Division 
218 S.W. 1st Ave 

Fort Lauderdale, FL 33301 
(954) 519-1240 

FHRS Laboratory Certification lE46053m46027 
Comprehensive Quality Assurance Plan X870191G 

Laboratory Report 

Sample Id: 99N67160 Project: WRD 

SamDie Time: 1205 
Source: CORAL HEIGHTS MKES 

Sample Date: 3/3/99 
Guldanw Limits Applied: 

Parameter 
h d w i a  Prep 
Mlcmwsve A M  O@ 
TURBlOlM 

CAWIUM BY ICP 

CHROMIUM BY ICP 

COPPER BY ICP 

LEAD BY ICP 

NICKEL BY ICP 

ZINC BY ICP 

AMMONlA 
TOTAL KJELDAHL NITROGEN 

TOTAL PHOSPHOROUS 

NITRITE + NITRATE 

TOTAL ORGANIC CARBON 

TOTAL COLIFORM 

FECAL COLIFORM 

Result 
DONE 
DONE 
1 .oo 
<0.999 
5.14 
7.01 
<9.13 
43.5 
9.19 
<0.0150 
1.13 
0.0650 
<0.0250 
13.2 
73 
15 

~ 
- Method 

PREP 

SW6463015 

EPA 180.1 

EPA200.7 GRP10 

EPA200.7 GRP10 

EPA200.7 GRPlO 

EPA200.7GRPlO 

EPA2W.7 GRP10 

EPAZOO.7 GRPIO 

EPA350.1 

EPA351.21365.4 

EPA 351.21365.4 

EPA 353.2 
EPA415.1 

SM 82228 
SM 8222D 

Matrix:MARlNE . Sample Type: SALINE SURFACE WATER 
Sample Polnt:4251 NE 16 AVE. 
Sampled By: Robert Jensen 

Standard Limits Applied: 

MDL PaL UGC 

0.5 2 
0.999 4 
1.37 5.48 
3.9 15.6 

9.13 36.5 
13.5 54 
3.65 14.6 
0.015 0.06 
0.131 0.524 
0.012 0.048 
0.025 0.1 
0.181 0.724 

24 96 
7 28 800 

CHAPTER 27 - BROWARD COUNTY CODE 

LGC GV USL LSL SVDQC 0.1. 
313188 
311WQ 

10 M 3/4/90 

_______ - - -~ ~ 

5 u 3110199 

M 3l10198 50 
3 Y M 3110188 

5.6 u Y1W9 

8.3 T 3110B9 

86 M 311WO 

u 318198 

3/18/88 

0.05 Y Y l l W  

u 312rn8 
315188 

2400 B 314198 
800 31UgO 

Time haly.1 

1635 VATHAUER 

08:48 WBARTO 

16:05 ALOUIS 

08:48 WBARTO 
08:48 WBARTO 
09:49 WBARTO 

0948 WBARTO 

00:48 WBARTO 

09:48 WBARTO 

14:W BJOHNSON 
1l:W EJOHNSON 

14:OO EJOHNSON 

14:42 EJOHNSON 

1230 RJENSEN 

1531 ALOUIS 

1531 ALOUIS 

1 3/26/99 99N67160 



Lab Comments: 

Field Comments: 

. ,  

3/26/99 
I' ;,: . *',,' 

Approval: ;-> pz~.~ .~ , ,~  ,:'::. &77, . , <,+, ~; ;.*,&-L<<.- 
,I _. ./ 

.-/ MDL - Method &ion Limit 
PQL - Pradiul Quanthtion Limit 
wc - ~ a t a  Q u a l i r  Code 

USL - Upper Standard Limit 
LSL - Lower Standard Limit 
SV - Standard Violation 

2 3/26/99 99N67160 

DOC Code Descrirdions 
B Results based on colony counts outside the awptable range 
M Presence verified but not quantiied ~ Estimated Value 
T Value reported is greater than 0 but less than the MDL 
U Indicates material was analyzed for but not detected 

UGC - Upper Guidance Concentration 
LGC - Lower Guidance Concentration 
GV - Guldance Violation 



Broward County Board of County Commissioners 
Department of Natural Resource Protection 

Environmental Monitoring Division 
218 S.W. 1st Ave 

Fort Lauderdale, FL 33301 
(954) 519-1240 

FHRS Laboratory Certification ftE46053m46027 
Comprehensive Quality Assurance Plan #870191G 

Laboratory Report 

Sample Id: 99N67161 Project: WRD 

Sample Time: 1230 
Source: CORAL HEIGHTS LAKES 

Sample Date: 3/3/99 
Guldance Limits Applled: 

Matrix: MARINE . Sample Type: SALINE SURFACE WATER 
Sample Point: 1801 NE 42 ST. 

Sampled By: Robert Jensen 
Standard Limits Applied: CHAPTER 27 - BROWARD COUNM CODE 

Parameter 
Eacleda Prep 
Mimave Add Dkl 
TURElDlM 

CADMIUM BY ICP 

CHROMIUM BY ICP 

COPPER BY ICP 

LEA0 BY ICP 

NICKEL BY ICP 

ZINC BY ICP 

AMMONIA 

TOTAL KJELLIAHL NITROGEN 

TOTAL PHOSPHOROUS 

NITRITE + NITRATE 

TOTAL ORGANIC CARBON 

TOTAL COLIFORM 

FECAL COLIFORM 

Result Units 
DONE NIA 
DONE NIA 
0.600 ntu 
<0.999 Ugll 
< I37  Ugll 
7.99 UQIl 

<9.13 ugll 

43.5 ugn 
7.92 ugn 
<O.OI~O mgn 
1.26 mgn 
0.0580 mgll 
0.0270 mgll 

13.0 mgn 
73 dl 00 
7 dl w 

Method 
PREP 
SW8463015 

EPA 180.1 

EPA 200.7 GRPlO 

EPA 200.7 GRPlO 

EPA 200.7 GRPlO 

EPA 200 7 GRPlO 

EPA 200.7 GRP10 

EPA 200.7 GRPlO 

EPA 350.1 

EPA 351.Zi365.4 

EPA 351.2l365.4 
€PA 353.2 

EPA415.1 

SM 92228 

SM 92220 

LGC 
~ 

0.5 2 
0.999 4 
1.37 5.48 
3.9 15.6 
9.13 36.5 
13.5 54 
3.65 14.6 
0.015 0.06 
0.131 0.524 
0.012 0.048 
0.025 0.1 
0.181 0.724 

24 96 
7 28 800 

GV USL 

10 
5 
50 
3 

5.6 
8.3 
86 

0.05 

2400 
800 

LSL SV DQC 

M 
U 
T 

Y M  

U 
U 
M 
U 

Y 
M 

B 
B 

Data Tlme Analyst 
3/3/99 18:35 VATHAUER 

310/99 O9:52 WBARTO 

34/99 l8:05 ALOUIS 

310/99 08:52 WBARTO 
~ o m 9  0 9 m  WBARTO 
3 i o m  o g m  WBARTO 

wiomg 09:s~ WBARTO 

3 i o m  09:52 WBARTO 

u8m9 i i :~  EJOHNSON 
3119199 1l:OO EJOHNSON 

3/18/99 14:W BJOHNSON 
3Rz/89 1051 BJOHNSON 

3/5/99 12:50 RJENSEN 

34/99 1531 ALOUIS 

34/99 1531 ALOUIS 

310189 0852 WBARTO 

1 3126/99 99N67161 



Lab Comments: 

Field Comments: 

DOC code mSCr(Dff0IlS 

B Results based on colony counts outskde the acceptable range 
M Presence verified but not quantified - Estimated Value 
T Value reported is greater than 0 but less than the MDL 
U Indicates material was analyzed for but not detected 

~. ., ’/ , 

Approval: . . ’ ,,~,~ .,. ./” . ;,, ‘ p 2’. . ,. :~ f ?7 - 2  , ,y’;.,:.,~ ~ ~ 7.. ~C- ,’: .. y26/99 
r 

,/ USL - Upper Standard Limit 
LSL ~ Lower Standard Limit 
SV - Standard Violation 

PQL - Practical Quantitation Liml 
DQC - Data Quali ir Code 

2 3/26/99 99N67161 

UGC - Upper Guidance Concentration 
LGC - Lower Guidance Concentration 
GV - Guidance Vdation 



Broward County Board of County Commissioners 
Department of Natural Resource Protection 

Environmental Monitoring Division 
218 S.W. 1st Ave 

Fort Lauderdale, FL 33301 
(954) 519-1240 

FHRS Laboratory Certification lE46053m46027 
Comprehensive Quality Assurance Plan #870191G 

Laboratory Report 

Sample Id: 99N67162 Project: WRD 

Sample lime: 12:05 
Source: CORAL HEIGHTS LAKES 

Sample Date: W 9 9  
Guldance Llmits Applied: 

Matrix: MARINE Sample Type: SALINE SURFACE WATER 
Sample Point: 1360 NE 48 CT. 
Sampled By: Robert Jensen 

Standard Llmlta Applied: CHAPTER 27 - BROWARD COUNTY CODE 

MDL PQL UGC LGC GV USL LSL SV DQC Date Time Analyst __ Method ~- Parameter Result Units 
Bacteria Prep DONE N/A PREP 3/3/99 18:35 VATHAUER 
Miuwia~e A M  Dig 

TURBIDITY 

CADMIUM BY ICP 

CHROMIUM BY ICP 

COPPER BY ICP 

LEAD BY ICP 

NICKEL BY ICP 

ZINC BY ICP 

AMMONL4 

TOTAL WELDAHL NITROGEN 

TOTAL PHOSPHOROUS 

NITRITE + NITRATE 

TOTAL ORGANIC CARBON 

TOTAL COUFORM 

FECAL COLIFORM 

DONE 
0.800 
<0.999 
4.37 
5.11 
<9.13 
43 .5  
8.16 
<0.0150 
1.07 
0.0710 
0.0250 
12.4 
150 
22 

SW8463015 

EPA180.1 

EPA 200.7 GRP10 

EPA 200.7 GRPlO 

EPA 200.7 GRPlO 

EPA 200.7 GRP10 

EPAZW.7 GRPlO 

EPA2W.7 GRP10 

EPA350.1 

EPA 351.21385.4 

EPA 351.d365.4 
€PA 353.2 

EPA 415.1 

SM 92228 

SM 9222D 

0.5 
0.999 
1.37 
3.9 
9.13 
13.5 
3.65 
0.015 
0.131 
0.012 
0.025 
0.181 

24 
7 

2 
4 

5.48 
15.6 
36.5 
54 

14.6 
0.06 
0.524 
0.048 
0.1 

0.724 
96 
28 800 

10 
5 
50 
3 

5.6 
8.3 
86 

0.05 

2400 
800 

M 
U 
T 

Y M  
U 
U 
M 
U 

Y 
M 

B 
8 

Wl(U99 

5/4/99 

3110199 

3110/99 

310199 

3/10/99 

wiom9 

3iiom9 

w i s m ~  
3/6/99 

3/18/99 

3122199 

315188 
34/88 

u4m9 

0924 WBARTO 

16:05 ALOUIS 

0954 WBARTO 

09154 WBARTO 

0954 WBARTO 

0934 WBARTO 
09:54 WBARTO 

09:Y WBARTO 
14:OO BJOHNSON 

11:OO BJOHNSON 

W O O  BJOHNSON 
14:45 BJOHNSON 

12:50 RJENSEN 

1531 ALOUIS 

1531 ALDUiS 

1 3/26/99 99N67162 



Lab Comments: 

Field Comments: 

. .  ./ 
,, 

, ,;* . *. .’- 
Approval: ,&,: ,--& /&-$ , A ,+.”! )I 7 / &  ~ ,,’ -.. 

n LimiI 
25 
/’ 2 MDL - Method 

PPL - Pradicsl Puantition UmiI 
W C  - Data Qualifier Code 

3/26/99 

USL - Upper Standard Lima 
LSL - Lower Standard Limit 
SV ~ Standard Violation 

DOC Code DescrfDtlons 
B Results based on colony counts outside the acceptable range 
M Presence verifed but not quantified - Estimated Value 
T Value reported is greater than 0 but less than the MDL 
U lndicstes material was analyzed for but not detected 

UGC - Upper Guidance Concentration 
LGC - Lower Guidance Concentration 
GV - Guidance Vmlation 

2 3/26/99 99N67162 



Broward County Board of County Commissioners 
Department of Natural Resource Protection 

Environmental Monitoring Division 
218 S.W. 1st Ave 

Fort Lauderdale, FL 33301 
(954) 51 9-1 240 

FHRS Laboratory Certification lE46053m46027 
Comprehensive Quality Assurance Plan XB70191G 

Laboratory Report 

Sample Id: 99N67163 Project: WRD 

SamDle Time: 1255 
Source: CORAL HEIGHTS LAKES 

Sample Date: 3/3/99 
Guidance Llmits A p p l i d  

Panmeter 
Bade& prep 
Mlcmwave Acid Dig 

TURBIDITY 

CADMIUM BY ICP 

CHROMIUM BY ICP 

COPPER BY ICP 

LEAD BY ICP 

NICKEL BY ICP 

ZINC BY ICP 

AMMONW 

TOTAL KJELDAHL NITROGEN 

TOTAL PHOSPHOROUS 

NITRITE + NITRATE 

TOTAL ORGANIC CARBON 

TOTAL COLIFORM 

FECAL COLIFORM 

_ _ _ ~  Result 
DONE 
DONE 
0.800 
co.999 
<1.37 
8.01 
<9.13 
43.5 
8.43 
<0.0150 
1 .06 
0.0610 
<0.0250 
12.5 
73 
30 

~- Units 
NIA 
NIA 
ntu 
ugn 
Ugll 

ugn 
ugn 

ugn 
ugn 
mgll 

mgn 
mgll 

mgn 
m f l  
d100 
d100 

Method 
PREP 

SW8463015 

EPA 100.1 

EPA200.7 GRPlO 
EPAZW.7 GRPlO 

EPA2W.7 GRP10 

EPA2W.7GRPlO 

EPA 2W.7 GRPlO 

EPA2W7GRPlO 

EPA 350.1 

EPA 351.21385.4 

EPA 351.21365.4 

EPA 353.2 

EPA415.1 

SM 92228 

SM 9222D 

Matrix:MARlNE . Sample Typ:  SALINE SURFACE WATER 
Sample Point39 ST. 8 NE 16 TERR. 
Sampled BY: Robert Jensen 

Standard Llmib Applied 

MDL p a  UGC 

0.5 2 
0.999 4 
1.37 5.48 
3.9 15.6 

9.13 36.5 
13.5 54 
3.65 14.6 
0.015 0.06 
0.131 0.524 
0.012 0.048 
0.025 0.1 
0.181 0.724 

24 96 
7 28 8W 

CHAPTER 27 - BROWARD COUNTY CODE 

LGC GV USL -~ LSL SV DQC 

10 
5 
50 
3 

5.6 
8.3 
86 

0.05 

24W 
800 

M 
U 
T 

Y M  
U 
U 
M 
U 

Y 
T 

B 
B 

Date 
~. 

3/4/99 

u10199 

3/4/99 

3l10199 

3HOl99 

wmee 
3/10199 

3 1 w 9  

w i o m  
3/8/99 

3/19/89 

3/18/90 

3/22/89 

35199 
31ug9 

34/89 

T h e  Analyst 

15:31 ALOUIS 

0957 WBARTO 

16:05 ALOUIS 

0957 WBARTO 

09:57 WBARTO 

0957 WBARTO 

0957 WBARTO 

0957 WBARTO 

OW7 WSARTO 

14:W BJOHNSON 

1l:OO BJOHNSON 

14:W BJOHNSON 

1446 BJOHNSON 

1250 RJENSEN 

_____ 

1531 ALOUiS 

1531 ALOUIS 

1 3/26/99 99N67163 



Lab Comments 

Fleld Comments: 

3/26/99 
, .  

. .- ' i' 
-. 

Approval: -. .~:. J/ ~#&:., '-.,A+/: .,:./>. ~,. ._-- <-LA- , 
MDL - Method hte$t, Limit 
PQL - Practical Quantiitiin Limit 
W C  - Data Qual i r  Code 

USL - Upper Standard Limn 
LSL - Lower Standard Limit 
SV - Standard Violation 

2 3/26/99 99N67163 . 

DQC Code DeSCdDtiOnS 
B Results based on colony counts outside the acceptable range 
M Presence verifd but not quantifled - Estimated Value 
T Value reported is greater than 0 but less than the MDL 
U Indicates material was analyzed for but not detected 

UGC - Upper Guidance Concantration 
LGC - Lower Guidance Concantration 
GV - Guidance Violation 



Broward County Board of County Commissioners 
Department of Planning and Environmental Protection 

Environmental Monitoring Division 
218 S.W. 1st Ave 

Fort Lauderdale, FL 33301 
(954) 519-1240 

FHRS Laboratory CeMcation W46053 
Comprehensive Quallty Assurance Plan W70191G 

Laboratory Report 

Sample I d  99N67890 Project: WRD 

Sample lime: 1445 
Source: CORAL HEIGHTS LAKES 

Sample Dilte: 8/3/99 
Guldance Limit. Applied 

Parameter Result Unit. 
Baderia Prep DONE N/A 
Micmwave Add Dig DONE N/A 
N R B l D l l Y  1.15 nlu 
CADMIUM BY ICP co.999 ugn 
CHROMIUM BY ICP c1.37 ugn 
COPPER BY ICP 8.89 ugn 
LEAD BY ICP c9.13 U@ 

NICKEL ay ICP 43.5 ugfl 
ZINC BY ICP c3.65 ug/l 

TOTAL KJELDAHL NITROGEN 1.17 men 
TOTAL PHOSPHOROUS 0.0825 
NITRITE + NITRATE 0.0760 men 
TOTAL COLIFORM 180 dl 00 
FECAL COUFORM 41 cll 00 

AMMONW 0.106 mpn 

Method 
PREP 

Matrix:FRESH . Sample Type: FRESH SURFACE WATER 
Sample Point:4251 NE 16 AVE. 
Sampled By: Russ Rand 

Standard Llmlb Applied CHAPTER 27 - BROWARD COUNTY CODE 

MDL PPL UGC LGC GV USL LSL SVDQC Data lime Analyst __. - - 
813189 16.30 VATHAUER 

SW8463015 

EPA 180.1 

EPA 200.7 GRP6 

€PA 2W.7 GRP6 

EPA 200.7 GRPB 

EPA 200.7 GRP6 

EPA 200.7 GRPB 

EPA 200.7 GRPB 

EPA 350.1 

EPA 351.21385.4 

EPA351.2i365.4 
EPA 553.2 

SM 92228 

SM OW0 

0.5 
0.999 
1.37 
3.9 
9.13 
13.5 
3.65 
0.024 
0.131 
0.012 
0.005 

24 
7 

2 
4 

5.46 
15.6 
36.5 
54 

14.6 
0.096 
0.524 
0.048 
0.02 
96 
28 800 

10 
1 

50 
3 
30 
100 
86 
20 
1.5 

0.02 

2400 
800 

M 
U 
U 

Y M  
T 
T 
U 

Y 

B 
B 

wme 
a4189 

wme 
wmo 
wmo 
wmo 
wmo 
w m o  
5'17188 
8 1 1 ~ 0  

6/16/80 

5'17188 

a4lso 
6/4i90 

13:14 WBARTO 

11:07 ALOUIS 

1121 WBARTO 

1121 WBARTO 
11:21 WBARTO 

11:21 WBARTO 

1121 WBARTO 
H:21 WBARTO 

16:17 BJOHNSON 
14:OO BJOHNSON 

14:OO BJOHNSON 
1617 @JOHNSON 

1610 RPAND 

16:lO RRAND 

1 7/16/99 99N67890 - 



Lab Commenk: 

Field Commenk: SAMPLE WAS TEA COLORED 

, 
7/16/99 

".? i 1 , . '.. 
2 .  

2 ,  

Approval: - .  . .2..,:.., '. . I \  L 1V-l A ccc <.~. , i-, 
MDL - Method De ted io~ ih i t  
PQL - ~ r a d i u ~  Quandtion Limit 
W C  - Data Quali ir Code 

USL - Upper Standard Liml 
LSL - Lower Standard Limit 
SV - Standard Violation 

2 7/16/99 99N67890 - 

DQC Code Descriptions 
B Resub based on colony munls oulsiie the acceptable range 
M Presence verified but not quantified - Estimated Value 
T Value reported is greater than 0 but less than the MDL 
U Indicates material was analyzed for but not detected 

UGC - Upper Guidance Concentration 
LGC ~ Lower Guidance Concentration 
GV - Gudance Vdation 



Broward County Board of County Commissioners 

Environmental Monitoring Division 
Department of Planning and Environmental Protection I . 0 t " A . n  C O Y " , "  

218 S.W. 1st Ave 
Fort Lauderdale, FL 33301 

(954) 519-1240 
FHRS Laboratow Certification lE46053 

Sample id: 99N67891 Project WRD 

Sample The: 1530 
Source: CORAL HEIGHTS LAKES 

Sample Date: 6/3/99 
Guidance Limits Applied: 

Parameter 
Bacteria Prep DONE N/A 
Miciwave Aod Dlg DONE N/A 
TURBIDllY 1.30 ntu 
CADMIUM BY ICP eo.999 ug/l 
CHROMIUM BY ICP 4.37 ugn 
COPPER BY ICP 5.94 ug1i 
LEAD BY ICP g9.13 ugll 
NICKEL BY ICP 43.5 Ugll 
ZINC BY ICP <3.65 Ugll 

Result Unlts 
~~ .~ 

AMMONlA 0.114 mgn 

NITRITE + NITPATE 0.0810 mgn 

TOTAL KJELDAHL NITROGEN 1.08 mg/l 
TOTAL PHOSPHOROUS 0.0800 Wl 

TOTAL COUFORM 220 d100 
FECAL COLIFORM 52 d100 

Comprehensive Quality Assurance Plan #870191G 

Laboratory Report 

Method 
PREP 

SW8483015 

EPA 180.1 

EPA 2W.7 GRPB 

EPA 2W.7 GRPB 
EPA 2w.7 GRPB 

EPA 2w.7 GRffi 

EPA 2w.7 GRPB 

EPA 2w.7 GRPB 

EPA 350.1 

EPA 351.21385.4 

EPA 351.21385.4 

EPA 353.2 

SM O W B  
SM 92220 

MatrlxFRESH , Sample Type: FRESH SURFACE WATER 
Sample Point 1801 NE 42 ST. 
Sampled By: Russ Rand 

Standard Llmits Applied: CHAPTER 27 - BROWARD COUNTY CODE 

MDL 

0.5 
0.999 
1.37 
3.9 
9.13 
13.5 
3.65 
0.024 
0.131 
0.012 
0.005 
24 
7 

PQL 
~ 

2 
4 
5.48 
15.6 
36.5 
54 
14.6 

0.0% 
0.524 
0.048 
0.02 
96 
28 

10 
1 
50 
3 
30 
100 
86 
20 
1.5 
0.02 

2400 
800 800 

LSL SVDac 

M 
U 
U 

Y M  
U 
U 
U 

Y 

B 
B 

Tlme Analyst 

1830 ALOUIS 

11:25 WBARTO 
11:07 ALOUIS 

11:25 WBARTO 

1125 WBARTO 

11:25 WBARTO 

11:25 WBARTO 

11:25 WBARTO 

1O:W &JOHNSON 

14:W &JOHNSON 

14:W &JOHNSON 

14:OO BJOHNSON 

16:lO RRAND 

18:lO RRAND 

11:25 WBARTO 

1 7/16/99 99N67891 



Lab Commenb: 

Fleld Commenb: SAMPLE WAS TEA COLORED. 

7/16/99 
i ,' ., ..- . ~ c 

.~A:&$.~.L i 1.. 1. i :,s ;%% L*L .L : .  , h Approval: 

MDL - Method Detedio Limit USL - Upper Standard Limit 
PQL - Pradical Quantiiation Limit LSL - L w r  Standard Limit 
DQC - Data Qualifer Code SV- Standard Vwlation 

2 7/16/99 99N67891 

DOC Code DetcriBtions 
B Results based on colony counts outside the acceptable range 
M Presenw verified but not quanliied - Estimated Value 
U Indicates material was analyzed for but not deteded 

UGC - Upper Guidanm Concentration 
LGC - Lower Guidance Concentration 
GV - Guidanm Violatin 



Broward County Board of County Commissioners 
Department of Planning and Environmental Protection 

Environmental Monitoring Division 
218 S.W. 1st Ave 

Fort Lauderdale, FL 33301 
(954) 519-1240 

FHRS Laboratory Certnicatlon 1E46053 
Comprehensive Quality Assuranar Plan x870191G 

Laboratory Report 
Sample Id  99N67892 Project W D  

Sample Time: 1515 
Source: CORAL HEIGHTS LAKES 

Sample Date: 6/3/99 
Guidance L lmlh Applied: 

Matrlx:FRESH . Sample Type: FRESH SURFACE WATER 
Sample Point: 1360 NE 48 CT. 
Sampled By: Rurs Rand 

Standard Llmlts Applled: CHAPTER 27 - BROWARD COUNTY CODE 

- Pardmeter 
Baderia Prep 
MiaoWsMAddW 

NRBIOIlY 
CADMIUM BY ICP 

CHROMIUM BY ICP 

COPPER BY ICP 
LEAD BY ICP 

NICKEL BY ICP 
ZINC BY ICP 

AMMONlA 
TOTAL KJELLIAHL NITRCGEN 

TOTAL PHOSPHOROUS 
NITRITE + NmUTE 
TOTAL COLIFORM 

FECAL COLIFORM 

Result 
DONE 
DONE 
1.30 
co.999 
4 .37  
6.82 
<9.13 
43.5 
-3.65 
0.0900 
0.933 
0.0720 
0.0260 
220 
7 

Method 
PREP 

SWMB 3015 
EPA 180.1 
EPA2W.7 GRPB 

EPA 203.7 GRPB 

EPA 2W.7 GRPG 

EPA 200 7 GRPG 

EPA 200.7 GRPB 
EPA zW.7 GRPB 

EPA 350.1 
EPA 351.U3B5.4 
EPA 351.2i365.4 
EPA 353 2 

SM OW8 

SM Q W D  

UGC LGC GV USL 

0.5 2 
0.999 4 
1.37 5.48 
3.9 15.6 
9.13 36.5 
13.5 54 
3.65 14.6 
0.024 0.096 
0.131 0.524 
0.012 0.048 
0.005 0.02 

24 96 
7 28 

10 
1 

50 
3 
30 
100 
86 
20 
1.5 

0.02 

2400 
800 800 

M 
U 
U 

Y M  
U 
U 
U 
M 

Y 

B 
B 

Tim. *n+t 

1830 ALOUIS 

11:28 WBARTO 

I t 0 7  ALOUIS 

11:2Q WBARTO 

11:29 WBARTO 
11:28 WBARTO 
11:28 WBARTO 

11:28 WBARTO 

11:28 WBARTO 

1O:W BJOHNSON 
14:W BJOHNSON 
WOO WOHNSON 
1833 BJOHNSON 
16:lO RRAND 
1B:lO RRANO 

_ _ _ _ ~  

1 7/16/99 99N67892 - 



Lab Comment% 

Field Comments: SAMPLE WAS TEA COLORED. 

7/16/99 

MDL - Method Deted' n Limit 

WC - Data Pusi i i r  Code 

USL - Upper Standard Limit 
LSL - Lower Standard Limit 
SV - Standard Vmlation 

PQL - Practical Qua k. itation Limit 

2 7/16/53 99N67892 - 

D a c  code DetwiBtiOIIS 

B Resuiis based on wlony wunts outside the acceptable range 
M Presence v e f i i  but not quantiied - Estimated Value 
U Indicates material was analyzed for but not detected 

UGC - Upper Guidance Concentration 
LGC -Lower Guidance Concentration 
GV - Guidanm Vmlatimn 



Broward County Board of County Commissioners 
Department of Planning and Environmental Protection 

Environmental Monitoring Division 
218 S.W. 1st Ave 

Fort Lauderdale, FL 33301 
(954) 519-1240 

FHRS Lahratorv Caltmcation YE46053 

Sample Id: 99N67893 Project: WRD 

Sample lime: 1545 
Source: CORAL HEIGHTS LAKES 

Sample Data 6/3/99 
Guldanu Limits Applied: 

_ ~ _ _ _  Parameter 
BRteris prep 

M m a v e  Add Dig 
TURBIDITY 

CADMIUM BY ICP 

CHROMIUM BY ICP 

COPPER BY ICP 

LEAD BY ICP 

NICKEL BY ICP 

ZINC BY ICP 

AMMONIA 

TOTAL KJELDAHL NITROGEN 

TOTAL PHOSPHOROUS 

NITRITE + NITRATE 

TOTAL COLIFORM 

FECAL COLIFORM 

__- Result Units 
DONE NIA 
DONE FUA 
1.30 ntu 
so.999 ug/l 
4.37 ug/i 
5.73 ugn 
<9.13 ugn 
e13.5 USn 

C3.65 u9n 
0.0640 msn 
1.04 msn 
0.0660 m9n 
0.0440 msn 
540 d l W  
140 d l W  

Comprehensive Quality Assurance Plan M70191G 

Laboratory Report 

____ Method 
PREP 

SW8463015 

EPA 180.1 

EPA 2W.7 GRPB 

EPA 2W.7 GRPB 

EPA 2W.7 GRPB 

EPA 2W.7 GRP6 

EPA 200.7 GRPB 
EPA 200.7 GRPB 

EPA 350.1 

EPA 351.Z365.4 

EPA 351.Zl365.4 

EPA 353.2 

SM OWB 

SM 9222D 

Matrix: FRESH Sample Type: FRESH SURFACE WATER 
Sample Point39 ST. (L NE 16 E R R .  
Sampled By: Ruts Rand 

Standard Limits Applied: CHAPTER 27 - BROWARD COUNTY CODE 

MDL PPL 

0.5 2 
0.999 4 
1.37 5.48 
3.9 15.6 
9.13 36.5 
13.5 54 
3.65 14.6 
0.024 0.096 
0.131 0.524 
0.012 0.046 
0.005 0.02 

24 98 
7 28 

UGC LGC GV USL .- 

l o  
1 

50 
3 
30 
100 
86 
20 
1.5 

0.02 

24W 
BOO Bw 

Time A ~ l p t  

16:30 ALOUIS 

11:31 WBARTO 
11:07 ALOUIS 

1131 WBARTO 

11:31 WBARTO 

11:31 WBARTO 

11:31 WBARTO 

1131 WBARTO 
1131 W T O  

1O:W BJOHNSON 

1400 BJOHNSON 

14:OO BJOHNSON 

14:W BJOHNSON 

1610 RRAND 

16:IO RRAND 

_ _ _ ~ ~  

1 7/16/99 99N67893 



Lab Comments: 

Field Comments SAMPLE WAS TEA COLORED. 

DOC - Data Qualiir Code 

~~ ~. ~. 

DQC Code Dercrl~tlons 
B Results based on wlony wunk oubde the acceptable range 
M Presence verified but not quantified - Estimated Value 
U Indicates material was analyzed For but not detected 

7/16/99 

USL - Upper Slandard Lhni 
LSL - Lower Standard Limit 
SV - Standard Violation 

2 7/16/99 99N67893 

UGC - Upper Guidanca Concentration 
LGC - Lower Guidanm Conantration 
GV - Guidana ViilatiOn 



Appendix 7. Sample Parameters Exceeding Marine Water Quality Standards. 

Parameter Location Marine Water Test Value on Test Value on 
Qualily March 3, I999 June 3, I999 
Standard & 
Units 





HOW CAN YOU REDUCE 
POLLUTED RUNOFF? 

MAINTAIN YOUR SWALE 

Mow the swale but be careful to not 
damage swale blocks. 
Remove and then compost leaves 
and grass clippings. 
Keep good grass growth. 
Minimize use of fertilizers, 
pesticides, and herbicides. 
Aerate soils to restore percolation 
rate 

DO NOT MISUSE YOUR SWALE 

Do riot pile garbage, trash, leaves, 
limbs or garden debris in swales - 
this adds pollutants which can wash 
into downstream waters. 
Do not pave the swale - this reduces 
percolation of runoff. 
Do not park vehicles in the swale - 
this compacts the soil so less runoff 
soaks in. 

LET THE WATER POND 

Runoff should temporarily pond in 
the swale for 24 to 36 hours. 
Don’t damage or remove swale 
blocks or check dams. 
Don’t increase driveway culvert 
sizes. 
Don’t lower driveway culverts. 

SAVE 1 
ADD SWALES TO YOUR YARD 

Waterfront property owners should 
build a swale and berm system to 
intercept runoff and pollutants from 
he i r  yard. 
Swales can be used between lots and 
at the rear of lots to intercept and 
retain runoff. 
Swales can be used on residential 
and commercial land uses to collect 
roof runoff. 

THE 
TALK TO ELECTED OFFICIALS 

I-Ielp “Save the- -Swales”. Local 
regulations often require the use of 
curbs and storm sewers and prohibit 
the use of swales. Why should they? 
Don’t complain when water ponds in 
the swale for 24 to 36 houis - 
niosquitos won’t breed until water 
ponds for 72 hours or longer. 
Let local officials know if water 
ponds so long that swale vegetation 
begins to die. 

IF YOU WANT MORE 
INFORMATION ABOUT SWALES 

AND STORMWATER 
TREATMENT, CONTACT: 

FLORIDA DEPARTMENT OF 
ENVIRONMENTAL PROTECTION 

SlormwaIerlNonpoinl Source Management Section 
2600 Blairslone Road, Tallahassee, FL 32399 

Phone: 9041488-0782 
SWALES 


















