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INFRASTRUCTURE ELEMENT SUMMARY

Existing Conditions and Trends

The City of Miami potable water system did not acquire or discontinue the use of any
major facilities from 1989 to 1992, relying on two primary County water treatment plants
and three wellfield areas within Dade County. Total potable water use in the County area
system increased by about ten percent during the period, and the City of Miami that is
served by the system increased by about five percent.

The City's sewer system also remained largely unchanged, with three wastewater
treatment facilities operated by the County. Total demand of these facilities increased
about eighteen percent during the period 1989-1994,

Achievement of Objectives

The City of Miami did well in the achieving the following objectives of the Water and
Sewer Subelement during the 1989-1994 evaluation period.

1. The coordination of water and sewer provision and land use. The installation of
new water and sewer services was confined within the City of Miami System
development policies successfully supported orderly land development patterns
and redevelopment,

2. The elimination and prevention of system deficiencies in the provision of potable
water.
4. The consolidation of existing water and sewer systems in to the County system,

particularly private water production and distribution utilities and private sewage
treatment facilities. This contributed to environmental protection and system
efficiency.

The City of Miami and Dade County made only modest progress in achieving the
following objectives of the Water and Sewer Subelement:

2. The elimination and prevention of system deficiencies in the provision of sanitary
sewer service.
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4.

Development of long-term sources of raw water through traditional or innovative
- technologies.
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5. Implementation and public acceptance of water conservation measures.

Current Issues

Among the key current issues in the Water and Sewer Subelement EAR are the
following:

e Raw water availability, especially from Biscayne Aquifer.

e Increasing need to reserve raw water Biscayne Bay coastline.
e Lack of Countywide and Citywide consensus over role of water conservation efforts.

Recommendations

The key recommendations of the Water and Sewer Subelement EAR are the following:

1. Divide the Water, Sewer Element into a separate Water and Sewer Element.

Place greater emphasis on the need to guarantee long-term water supplies through a
program balancing conservation, wellfield development, and the use of new and

innovative technologies through the creation of an environmental protection objective and
a water supply objective.
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INFRASTRUCTURE ELEMENTCONDITIONS AT
TIME OF ADOPTION

DATA & ANALYSIS

Storm Sewer/ Waste Water- Sub Element Allocated Proportional Capacity

Needs Assessment/Capacity Assessment: Wastewater flows for the entire WASA service
area and its subcomponents were estimated and projected in the 201 Plan by relating
present and future population and land use estimates to the corresponding wastewater
generation factors. For these calculations, the relative locations of the planning subareas
and the wastewater collection zone boundaries were taken into account (see Figure 1.4).
Wastewater flows were projected for each wastewater collection zone. Wastewater is
transported to the treatment facilities via the transmission network illustrated in Figure
I.8. The major components of the transmission system located within the City are not
deemed to require enhancement in order to service the increasing flows anticipated
through the year 2005. The methodology used to project future wastewater treatment
demands was tested for its relative accuracy in predicting the actual 1985 flows projected
using this methodology were approximately equal to the sum of the average flows at
WASA's North, Central and South District plants. It was, therefore, concluded that this
methodology was reasonable. The projected future demand for wastewater treatment in
those collection zones which at least partly encompass areas lying within City of Miami
boundaries are given in Table I.4. From this table it is apparent that the demand on
wastewater treatment facilities is expected to increase over time. This increase stems
primarily from an increase in the proportion of land area serviced by sewers (rather than
by private collection systems), and not from significant increases in residential density or
major land use changes. Although, the demand for service from City areas are expected to
grow, these demands are not expected to place a disproportionate burden on the entire
system. It is also apparent that major capital improvements in the transmission network
within the City are not required either to meet existing deficiencies in service or to
support future population growth or land use changes.

C. Sanitary Sewer - The Allocated Proportional Capacity

The Allocated Proportional Capacity Was Not Included as a part of this Sub-Element of
the Miami Neighborhood Comprehensive Plan.
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Groundwater Recharge - Allocated Proportional Capacity. The Groundwater Recharge
Capacity are listed below (per facility)

Portable Water - Allocated Proportional Capacity

The Miami-Dade Water and Sewer Authority Department provides retail water service to
approximately 212,000 customers throughout Dade County, and wholesale water service
to twelve municipalities that in turn serve approximately 107,000 customers. The Metro-
Dade Water and Sewer Utility, owned by Dade County and operated by Department
management, provides retail water services to an additional 68,000 customers. On a
combined wholesale and retail basis, the Department provides water service to
approximately 90 percent of the County's population (1.6 million persons), with some
387,000 customers.

Presently, there is not a separate customer service breakdown of water usage for the
municipalities serviced by the Miami-Dade Water and Sewer Authority Department,
including the City of Miami. Data regarding the number of customers and their water
usage by geographic location is not currently available.

The projected treatment capacities of the facilities are designed to accommodate projected
growth, and the planned capacities are periodically reviewed and updated. Historical data
on water consumption indicates that peak demand for water in Dade County is 224
gallons per person per day (GPCD), while average demand has been 187 GPCD. This
figure includes both residential and nonresidential uses of water. WASA's capital
facilities planning has been based on peak demand projections that are consistent with
historical demand data and county population projections. WASA divides the countywide
service area into two (interconnected) districts: the Hialeah/Preston treatment plant (or
northern) district and the Alexander Orr treatment plan {or southern) district. City
residents are served by both facilities. Capacity and demand projections, along with
estimates of the City's share of total demand appears in Table IV.1. The projections of
City of Miami demand were made using the same methodologhy as that employed by
WASA in making the system-wide projections.

Regulatory Framework

Federal: The Federal Water Pollution Control Act (PL 92-500) is the controlling national
legislation relating to the provision of sanitary sewer service. The goal of this act is the
restoration and/or maintenance of the chemical, physical and biological integrity of the
nation's waters. The act established the national policy of implementing areawide waste
treatment and management programs to ensure adequate control of sources of pollutants.
Under Section 201 of Pl 92-500, grants are made available to local governments to
construct facilities to treat "point sources" of pollution, which include effluent from
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sewage treatment processes. The U.S Environmental Protection Agency is responsible for
implementing the act.

State:The Florida Department of Environmental Regulation (FDER) is responsible for
ensuring that the State carries out responsibilities assigned to it under PL 92-500. FDER
has adopted rules for the regulation of wastewater facilities in Chapter 17-6, F.A.C. These
rules to facilities which treat flows exceeding 5,000 gallons per day for domestic
establishments, 3,000 gallons and where the sewage contains industrial or toxic or
hazardous chemical wastes. The Florida Department of Health and Rehabilitation
Services (HRS) regulates septic tank and drainfield installation with the state. These
requirements have been adopted by rule in Chapter 10D-6, F.A.C.

Local:The provision of sanitary sewer service to the City of Miami is also the
responsibility of the Miami-Dade Water and Sewer Authority Department (WASA). The
City is responsible only for the design and construction of the sewer collection system
within the City limits, while WASA is responsible for the sanitary sewer systems. City
financial resources are used for the construction and renovation of transmission facilities
within the City's boundaries. County financial resources are used for the construction of
treatment facilities. General revenue bonds are the primary financing mechanism used by
local governments to fund system improvements, and both the City and County appear to
have sufficient bonding capacity to meet the foreseeable future needs.

D-2 Storm Sewers and Drainage - Identification of Public & Private Facilities

The City of Miami is responsible for the construction and maintenance of the storm
drainage system within the municipal limits, thus City Officials have embarked upon a
program to relieve flooding conditions in twenty-seven specific areas. This ambitious
capital improvement program identified the need for a coordinated master drainage plan
for the City. Through developing a comprehensive drainage master plan, a coordinated
program was identified which provides a uniform and most desired level of flood
protection throughout the entire City.

D-3 Groundwater Recharge - Identification of Public & Private Facilities

The principal regulatory programs are the "Clean Water Act", the "Resource
Conservation and Recovery Act" and the "Safe Drinking Water Act". Under these
regulations, federal and state water controlling pollution forms sources such as land
disposal of liquid, solid, and hazardous waste; septic systems and cesspools; saltwater
intrusion from groundwater depletion; and activities such as oil production, irrigation,
accidental spills and mining. In 1986, the Federal Safe Drinking Water Act (PL 93-523)
was amended to system wellfields and aquifers that are the sole source of drinking water
for a community. The amendments for wellfield protection require community. The
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amendments for wellfield protection require states to work with local governments to
map wellhead areas and develop land use controls that will provide long-term protection
from aquifer protection amendments require EPA to develop criteria for selecting critical
aquifer protection areas. The program calls for state and local governments to map these
areas and develop protection plans, subject to EPA review and approval.

D.4 Portable Water - Identification of Public & Private Facilities

State: In this regard, the Florida Department of Environmental Regulation (FDER) has
promulgated rules classifying and regulating public water systems under Chapter 17-22
of the F.A.C. The primary and secondary standards of the Federal Safe Drinking Water
Act are mandatory in Florida. The regional South Florida Water Management District
(SFWMD) is responsible for managing water supplies to meet existing and future
demands. Regulation of consumptive use is achieved through a permitting system,
through which water resources are allocated among the permitted consumers.

Local: The Water and Sewer Authority Department of Metro Dade County (WASA), is
responsible for enforcement of the programs required by the FDER regulations. Water
quality and production records are submitted by the Public Works Department to the
Pollution Control Division for determination of compliance with FDER regulations.

F) Potable Water/Groundwater Recharge - Existing & Projected Facility Needs

The Biscayne Aquifer is highly permeable, and permits rapid infiltration of rainfall. It is,
therefore, vulnerable to contamination by substances carried downward by recharge
water, and is subject to contamination from several sources other than by saltwater
intrusion. Pollution of groundwater can result from many activities. Principal sources of
contamination in Dade County include stormwater runoff, septic tank effluents, solid
waste disposal areas, sewage treatment effluent and leaking sewer lines. Stormwater
runoff from urban areas is a major source of contamination of groundwater supplies
[direct infiltration of runoff from buildings, yards, paved areas.] Runoff from urban areas
causes deterioration of the quality of canal water and to a lesser extent, groundwater.
Pollution from runoff is greatest where large proportions of the surface area are paved.

Stormwater runoff enters the canal systems by overland flow and through storm drain
outfalls. Through infiltration from the canal system and via the direct discharge of
stormwater into deep wells, stormwater runoff is introduced into the groundwater. Septic
tank effluent/drain field systems can also be a major sources of contamination of the
groundwater. Between 85 and 90 percent of the City, however, is served by sanitary
sewers. Current capital projects are under way or have been planned which will lead to
the entire City being sewered by 1992. Solid-waste disposal areas (municipal landfills or
dumps) which contain improperly disposed hospital waste, toxic waste, or used by
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companies that engage in illegal dumping of septic tank waste, can also lead to
contamination. No land fills or dumps, however, are located within the City's boundaries.
Effluent from sewage treatment plants and leaking sewer mains are another potential
source of groundwater contamination. Sewage treatment and the maintenance of the
sewer network is the responsibility of Metro-Dade WASA. One Sewage treatment plant
is located within the City's boundaries. Effluent from this plant is not discharged into the
aquifer recharge area. Metro-Dade County has developed a comprehensive program to
protect the potable water resources of the area. It consists of the following four major

elements:

1. Groundwater Monitoring Program - this program includes groundwater, canal water,
drinking water, landfill and Miami International Airport monitoring programs. The
programs are evaluated every three years.

2. Wastewater Treatment - Regionalization of the system is almost accomplished.
Demand is close to the design capacity which has led to programmed expansion of the
regional treatment plants to meet actual demand.

3. Land Use Policy and Zoning - A Wellfield Protection Ordinance was established in
1983 to protect wellfields from contaminants. This program regulates the intensity
and type of development occurring around wellfields and their "cone of influence."
"Cone of Influence" is an induced depression of the groundwater level which is
formed in a aquifer due to the withdrawal of water by means of well pumpage. Within
the confines of protection zones, land uses surrounding public water supplies areas
have been regulated in an effort to restrict those activities with a significant potential
for contaminating groundwater supplies.

4. Environmental Regulations and Enforcement - Metro-Dade County DERM
establishes policies, standards, and regulations that are designed to protect water
quality. These regulations apply to all areas within the County.

Future Water Supply and Demand

Future problems affecting the potable water supplies of theBiscayne Aquifer are related
to continued growth of population and industry. Continued growth will result in increased
demands and increased generation of waste and solid waste. In the past, contamination
has occurred at the Hialeah and Miami Springs wellfields. Current and future plans of the
Miami-Dade Water and Sewer Authority include making provisions to replace at least
one existing wellfield in the event of contamination. WASA also plans the development
of a new west wellfied to provide a supplemental water supply to meet increasing
demand. The new wellfield will be located in an undeveloped east Everglades site, which
lies west of Krome Avenue, in the western portion of the County. It will provide
additional water supply to the area and have a capacity of 140 MGD. Thirty-five percent
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(50 MGD) of this plant's capacity will be needed to meet future demands, while another
forty percent (60 MGD) of capacity will be available to replace existing facilities in the
event of further contamination. These capital improvements will ensure that City
residents, along with other residents of the County, will have facilities that can provide
sufficient quantities of water to meet future needs and the capacity to adequately respond
in the event of a contamination to an existing wellfield.

E) Storm Sewer and Drainage

Operating Entity: City Of Miami

Existing Conditions

There are six major water bodies that are potential receiving waters of stormwater runoff.
These include the Little River, Miami, Seybold, Comfort and Tamiami canals (Figure
I1.1) and Biscayne Bay. These canals, plus several secondary canals, and direct surface
runoff, all discharge eventually to Biscayne Bay.

In permeability of the Biscayne aquifer, some areas of the City are not tributary to any
surface water directly, but depend solely upon infiltration of runoff.
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SERVICE AREA: CITY OF MIAMI, CITY LIMITS CURRENT
DEMAND/ EXISTING

Level of Service

BASIN A
SUBCATCHMENT Al
Surface Prainage:Generally to the west, to a depression located outside Miami.

Under large events, a spill into A2 to the east could occur; otherwise, this subcatchment is
distinct from the rest of Basin

A. Positive Systems:A large portion of area Al lies outside of the City of Miami and
hence, there is no information available for the positive systems that may drain these
areas. There is a major system which drains to the north along N.W. 17th Avenue.
Information is lacking on the system after it leaves the City to the north where it
~ eventually drains into the Little River Canal. It is therefore not possible in this study to
compute the maximum outflow rate directly for this system. Similar systems with 60"
diameter pipes show a wide variation in maximum flow rates from 175 to 41 cfs. A rate
of 100 is used in this analysis. A branch of this system flows into Al from nearby area
A4. Estimated inflow rate for this 18-inch system is 10 cfs. Inflow to this subarea through
3-foot trench from Basin F-1 to the south along N.W. 17th Avenue is assumed to be small
because of the small gradients available. A second system drains to the east along N.W.
54th Street. The estimated outflow area Al to A2 through this 54 inch system is 14 cfs.
The net maximum positive relief for this area is taken as 104 cfs.

SUBCATCHMENT A2

Surface Drainage:This catchment is quite flat with drainage tending north or northeast.
Overland flows tend primarily into Area A3, although some flow into A4 is likely, and
the subcatchment could be considered part of A3. The boundary formed by the airport
expressway to the south and the highway to the east is not exactly defined, although a
field visit suggest that these are the basin divides.

Positive System: There is positive system along Northwest 54th Street. A maximum
inflow from Al equal to 14 cfs through a 54-inch culvert is calculated, with outflow to
El1, via a 96-inch pipe at N.W. 7th Avenue of 88 cfs. Inflow from area A3 through a 54-
inch pipe is 32 cfs. With negligible contributions from A3 to A4 into 54th Street positive
systems, the net available positive system outflow is 42 cfs.
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SUBCATCHMENT A3
Surface Drainage:Flows tend north to a depression within the subcatchment. A spill to
area A4 in the east fringe is likely, since the divide is not well defined at that point.

Paositive Systems:The Positive System outflow through a 54-inch pipe along Northwest
7th Avenue is computed to be 32 cfs. Estimated maximum inflow from B1 through a 48-
inch main along N.W. 7th Street is 21.2 cfs. The net outflow through positive systems is

therefore 10.8 cfs.
SUBCATCHMENT A4

Surface Drainage:Surface drainage tends to the northwest along a low-lying channel
located approximately in the middle of the basin and extending outside the City of
Miami. Flows ultimately reach either Lake Arcola or the Tamiami Canal by a overland

route outside the City of Miami.

Positive Systems:Positive outflow through 18-inch diameter pipe area Al along
Northwest 62nd Street equals 10 cfs. There is also an interconnected positive and
exfiltration system within area A4. Inflow into 60-inch storm sewer running through
system along Northwest 17th Avenue is assumed to be 20 cfs. Net maximum positive
flow from subbasin is 30 cfs.

MOST LIKELY DRAINAGE DEFICIENCIES
BASIN A:

1. nuisance overland flow, particularly in the north end of A2
2. ponding at:
a. St. NWand 10 Ave.
b. St. NWand 13-14 Ave. NW
c. St. NWand 15-17 Ave. NW
d. possibly 68-67 St. NW/13 Ave. NW
3.other problems external to Miami but within physical drainage boundaries may
exists.
4.no defined major system route is present.

BASIN B
SUBCATCHMENT B1

Surface Drainage:Relatively well defined boundaries exist to the south and west, except
for a low area adjacent to A4 in the southwest.

Drainage is generally north into area B3, to low point outside Miami. Positive outflow is
to the south through area A3 via a 48" sewer. Large area of subbasin is located outside

City boundary.
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Large french drain systems connects Bl and C1 to west along 71st and 62nd Streets.
Inflow along 7th Avenue from B1 through 18 inch storm sewer.

SUBCATCHMENT B2

Surface Drainage:This catchment is bounded by the railway tracks north of 71st, and
otherwise would be part of area C1. Drainage is to the northwest, arid a depressed area
which exists partly inside Miami.

This depressed area extends into area B3 and therefore may ultimately receive flows from
B1 and B3 as well. The ultimate spill from the B catchments is at the northwest tip of B2,
overland to the Little River Canal.

SUBCATCHMENT B3
Outside of City and therefore not discussed further due to lack of data.

MOST LIKELY DRAINAGE DEFICIENCIES
BASIN B:

1.no defined major system route in B1 and B2
2.a depression located near NW 75-79 St./NW 6-7 Ave.

3.a depression flooding possible in areas of B3 outside Miami.
4.no major overland route from B to the Little River Canal.

BASIN C

Surface Drainage:Drainage is to the north along a central depressed area, spilling into
C4 at the northeast edge via a weak divide.

SUBCATCHMENT C2

Surface Drainage:A significant depressed area central to this catchment receives flows
which then tend north to spill into C4. A break on the south edge of the divide, near 62nd
St. NE/1st Ave. NW, has the potential to admit flows from E2.

SUBCATCHMENT C3

Surface Drainage:Bounded by a ridge and rail line on the east, it slopes relatively

quickly to a depression in the north. This depression overlaps into C4 and receives flow
from that area as well.
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SUBCATCHMENT C4

Surface Drainage:Receives flows from C1, C2 and C3 readily, and slopes toward the
Little River canal in the north. Some flows will proceed over land to areas outside the

City of Miami.
SUBCATCHMENT C5

Surface Drainage: A small area within drainage north to the City's limits, this is really a
part of C4 except that flows leave the basin further west.

MOST LIKELY DRAINAGE DEFICIENCIES
BASIN C:

1.possible pounding in a line between:
a. 62 ST./NW 4 ave. and F.E.C.R.R/N.W. 4 Avenue: and
b. 62 Street/N.W. 1 Place and F.E.C.RR./N.W. 1 Place and F.E.C.R.R. just
west of N.E. 2 Ave.
2.possible pounding near F.E.C.R.R. just west of NE 2 Ave.
3.lack of major system routes, particularly at and north of F.E.C.R.R./NW 1 Ave.

BASIN D

SUBCATCHMENT D1

Surface Drainage:Slopes north and east from a ridge approximated by the F.E.C.
railroad. Drains into the Little River and Biscayne Bay. No significant low spots, and not

likely receiving tributary flows from other catchments.

MOST LIKELY DRAINAGE DEFICIENCIES
BASIN D:

1.possible overland flow damage due to lack of major system route.
BASINE
SUBCATCHMENT E1
Surface Drainage:A small wedge which otherwise would be part of A3 in the west, it is
bounded by the North-South Expressway. A low area receives flows. Spills to the south

into E2, and possibly north into C1, can happen if severe events occur, but the limited
area makes this unlikely.
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SUBCATCHMENT E2

Surface Drainage:Bounded by a significant divide to the east, it drains inward to a
* central low area. Although two large (96" and 113" x 72") structures provide some relief
by draining west, a spill if it occurs would likely tie north into C1 and C2.

SUBCATCHMENT E3

Surface Drainage:Generally east to the Biscaynk Bay, although the F.E.C. railroad just
east of the ridge line may cause some local pounding.

MOST LIKELY DRAINAGE DEFICIENCIES
BASIN E:

1.possible ponding along the F.E.C. railroad and at NW 2 Ave./NE 54 St.
2.overland flow due to lack of a major system.

General Notes

The overland flow scheme in this basin is poorly defined. The two outfall pipes appear to
be important drainage features since natural contours, expressway embankments, and
railroad grades tent to landlock basins E1 , E2, and the western portion of E3.

BASIN F
SUBCATCHMENT F1
Surface Drainage:Drains out of the City of two low points on the northwest fringe.
Positive Systems:
Inflows: There are no appreciable positive systems which inflow to basin F1.

Outflows: A 7' by 6' trench leaves basin F1 to the east (basin G1) along the
Airport Expressway.

MOST LIKELY DRAINAGE DEFICIENCIES
BASIN F:

1.no overland major system route.
2.possible depression flooding at NW 49 St./NW 19 Ave.
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BASIN G
SUBCATCHMENT Gl

Surfaee Drainage:Well-defined ridges on the south perimeter and the highways to the
north and east bound the area. Drainage is to 5 main low points within the area. High-
level spills to G2 are likely at the north end of the west boundary.

Notes:
The "96 pipe which conveys water from the central depression in the basin (via 54" and

84" pipes in two separate branches) may need to be upgraded in order to improve
conveyance from the depression to Wagner Creek.

SUBCATCHMENT G2

Surface Drainage:Two main depressed areas receive flow from this catchment. The
F.E.C. railroad bounds the south end of the catchment and impedes flow, but a large twin
base culvert presently being constructed from the depression to Wagner Creek will
improve this situation. Flows are toward G3 in the south.

SUBCATCHMENT G3

Surface Drainage:The boundary for this area is relatively well defined except for the
southedst and northwest limits. Drainage is towards the central Wagner Creek and
Seybold Canal, and from there to the Miami River.

MOST LIKELY DRAINAGE DEFICIENCIES
BASIN G:

1. possible overland flooding in G1 and G2 due to the lack of a major system.
2. possible depression ponding at:

North South Expressway/NW 28 St.

NW 36 St. 7 Ave. NW

NW 34 St./NW 13 Ave,

NW 20 St./NW 10 Ave.

NW 27 St./NW 12 Ave.

NW 32 St./NW 14 Ave.

North of NW 23 St./NW 15-17 Ave.

® e An o

BASIN H
SUBCATCHMENT H1

Surface Drainage:Generally west, but constrained by surrounding hlghways Ponding
areas are in the northwest corner of the basin.
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SUBCATCHMENT H2

Surface Drainage:East from a ridge towards Biscayne Bay. Possible ponding due to
interference from the railway running north-south through the catchment.

MOST LIKELY DRAINAGE DEFICIENCIES
BASIN H: '

1.possible ponding between NW 36 St/NW 3 Ave. and NW 29 St./North South
Expressway.

BASIN I

SUBCATCHMENTI1

Surface Drainage:Generally toward the northwest, with a central low area. Much of this
basin, and most of the depressed area, is outside of Miami. Flows tend to cross the west
extension along NW 36 St. on the way to the Miami canal.

Positive Systems:
Inflows: There are no appreciable inflows in basin I1.
Outflows:
1.There is an outflow along the Airport Expressway west to the Miami
River. We have no data on this outfall.
2.A 42" pipe leaves basin I1 to the south along NW 27th Ave. This pipe
eventually reaches the Miami River. .
3.A 5' by 6' "rock" trench leaves basin I1 to the south along NW 37th

Ave. to the Miami River.
4.A 5 x 6 foot rock trench drains NW 36th St. to Miami canal at the

western end of the basin.

MOSTLY LIKELY DRAINAGE DEFICIENCIES
BASINI:

1. possible depression at:
a. NW 30 St/NW 19 Ave.
b. NW 31 St/NW 23 Ave.

2. possible overland flooding due to no major route especially near:
a. NW 38 St/NW 27 Ave. NW 36 St./NW 35 Ave.
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