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THE RIVERS RUN INTO THE SEA BUT THE SEA IS NEVER 

FULL, AND THE WATER RETURNS AGAIN TO THE RIVERS 

AND FLOWS AGAIN TO THE SEA. 

ECCLESIASTES 1:7 

BY THE RULE OF THE CI V IL LM-l THE PROPRIETOR OF THE 

LOWER LAND MAY NOT OBSTRUCT, BY ANY MEANS, THE NATURAL 

FLOW OF SlJRFACE WATER, AND TURN IT BACK, TO THE INJURY 

OF THE HTGHER LANDS OF HIS NEIGHBOR, THE LATTER OWNER 

HAVING BY THE LMI OF NATURE, AN EASEMENT OR SERVITUDE 

OF IJRAINAGE OVER THE LANDS OF THE FORMER FOR THE FLOH 

OF SURFACE WATERS. 

Garland v. Aurin, 103 Tenn. 555. 



THE UNIVERSITY OF TENNESSEE 
MUNICIPAL TECHNICAL ADVISORY SERVICE ur 

891 Twentieth Street 

Knoxville, Tennessee 37996-4400 

(615) 974-5301 

Dear City Official: 

St orm drainage management has emerged as one of the high visihility ar e as 

of overall public works management. Development pressures, potential legal 

impacts, and fed eral regula tions hav e all contr i buted to the increas ed priority 

being placed on st orm drainage management. 

In an effor t to respond to the need for more manageme nt capahility in this 

vital area, the Municipal Technical Adv i s ory Service contracted with Alley, 

Young, and Baumgartner , Inc. of Bren twood , Tennessee, to develop this 

publication. A c ompani on tr ai ning program was developed through funding 
a ssistance from the University's Center for Government Training. 

Additional funding and / or development assistance for the prod ucti on of this 

publica t i on was provided by the Tennessee Chapter of the American Public Works 

Associati on and the cit i es of Athens, Co lumbia, Covi ngton, Germant or"m, Gallatin, 

Goodlettsville, and Maryville. Without the support of TCAPI-JA and the cities, 

we could not have ac complished this task. We acknowledge the con tr ihution of 

TCAPWA and th ese cities and wish to thank their officers and of ficials for their 

a ssistance . 

As always, MTAS, the munic i pal government technical assistance agency of 

The Univers i ty of Tennessee, welc omes input and st�ggestions regardi ng this 

document. If we can be of any assis tance, please contac t us at your 

convenience. 

Executive Director 

CLO/csw 

MTAS ... an agency of UT's statewide public service and continuing education organization, operated in cooperation with the Tennessee Municipal League 
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101. NEED 

SECTION 100 
INTRODUCTI ON 

Since stormwat er occurs on ly periodica l ly ins t ead of  dai ly l ike s ewage and 

other pub l ic works respons ibilities , it has been norma l ly cons idered on ly after 

maj or s torms . The funds that have been al located toward s tormwat er cont ro l 

have norma l ly been expended on ly after maj or s torms with the ir  subs equent 

comp l aints . Even though stormwater has been the caus e of the loss of  thous ands 

of l ives and bil l ions of do l l ars of damage , there has been r e l at ive ly litt l e  

p l anning or management a t  a local l eve l t o  prevent future prob lems . 

As cit ies grow and runo ff increas es , a disproport ionate number of  

comp l aints arise from stormwater prob l ems . Thes e  t ime consuming comp laint s and 

t he l iab i l ities resu lting from them have caus ed a need for municipa l it ies to 

s o lve existing s tormwat er prob l ems and deve lop future prob lems . 

102 . HI STORI CAL BACKGROUND 

The Municipal Technical Advis ory S ervice ( MTAS ) ,  s ee ing s tormwater manage-

ment as a general concern of  municipal ities across Tennes s ee, has spons ored the 

production of this Drainage Management Pol icy Document as a service to these 

municipa lit ies . A s eries of pub l ic meet ings has been held to s o l icit input on 

s tormwat er management . Al l of this input has been addres s ed in this Document . 
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1 0 3 . PURPOSE 

The purpose of  this Document is to make recommendat ions that can be us ed 

by municipalities to imp l ement short t erm s o lut ions to exis t ing drainage 

problems and long term s o lutions to prevent future drainage prob l ems . 

104.  S COPE 

MTAS has deve loped and adopted Local Government Public Works Standards and 

Specifications to st andardize drainage s t ructure des ign . Thes e  Standards 

recommend methods for s izing drainage s t ructures and waterways . The Standards 

wil l be us ed in this Document as the basis for a l l  cal cul at ions . 

This Document is int ended to be a working guide to be us ed by a 

municipality in deve loping programs , procedures and regu l ations to aid in 

s o lving and preventing drainage prob lems . An att empt has been made to cons ider 

as many potent i a l  prob l ems as pos s ible but there is  no guarant ee that the 

Document wil l be all inclus ive in suggesting s o lut ions or that the adopt ion of 

its r ecommendat ions will prevent a l l  conceivab l e  future drainage prob l ems. 

This Document has important legal and engineer ing cons equences and shou l d  

be us ed on ly i n  conj unct ion with the advice and couns e l  o f  an attorney and an 

engineer , both duly licens ed under the l aws of the State of Tennes s ee. 
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20 1 .  SCOPE 

SECTION 200 
TECHNI CAL BACKGROUND 

The scope of  this sect ion of the document is to des cribe engineering 

studies and maps which shou ld be used to det ermine the ext ent and t ype of  

drainage prob l ems exist ing in a municipal ity . The purpos e of  the s tudy is to 

recommend solut ions to the prob lems if stormwater flow does not increase in the 

future. Further recommendat ions are made in l ater s ect ions of this Document 

which have the goa l  of as suring that there wi l l  be no increas e in stormwater 

f low in the future . 

202 . INVENTORY OF DRAINAGE STRUCTURES AND WATERWAYS 

202.1 General 

The first step in determining the extent of  exist ing prob l ems is the 

deve lopment of an inventory of exist ing drainage structures and waterways . 

This inventory is necessary to calcu l ate the capac ity of  thes e fac i l it ies . 

The inventory shou ld inc lude a l l  structures which transmit or deta in 

stormwater within the jurisdict ion of  the municipal ity but may e l iminate 

smal ler drainage structures, such as those l ess than 18 inches in diameter, 

if  they are not downstream from l arger structures or known to cause 

probl ems . This will  minimize the extens ive field work required to survey 

many driveway cu lverts which are sma l l  but st i l l  overs ized or do not carry 

the quant ity of water which might cause damage . 

3 



202.2 Culverts 

The inventory mus t inc lude the fo l lowing charact erist ics of  culverts 

in order to calcu l at e  capacit ies : 

S ize : the ins ide diamet er  or  he ight and width 

Shape : norma l ly circu l ar , ova l , square or rectangu l ar 

Mater i a l : the material  affects the fr ict ion loss 

Condit ion : the condit ion affects the f r ict ion loss 

S lope : the s lope affects the capacity i f  the st ructure is out let 

cont ro l led 

Length: the length cont ro l s  the tot a l  fr ict ion and the s lope 

Inlet Type : The in l et type affects the capac ity i f  the s t ructure is 

in l et contro l led . Th is inc ludes whether the p ipe is proj ect ing or 

mitered ,  whether a be l l  or spigot end exis t s , and what type o f  head 

wal l  exis t s . 

Inlet Condit ions : The potent i a l  inl et headwater af fects the capac ity 

if the structure is in let cont ro l l ed . The pot ent ial  headwat er wi l l  

be det ermined by the l eve l at which the water w i l l  ove r f low the 

drainage s t ructure or spread out over  a l arge f loodway so as not to 

increas e s l ight ly . 

Out l et Condit ions : The pot ent ial  tai lwater may af fect the capacity 

of the cu lvert i f  the s t ructure is out l et cont ro l led .  The t a i lwat e r  

for a given flow is determined by the capacity of  the downs tream 

wat e rway and the depth of water at that capac ity . 
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202.3 Bridges 

The inventory of bridges in the system should include all characteristics 

listed above for culverts with the addition of the number of bays and type of 

columns, walls, etc. in the floodway. notes should be made if debris regularly 

catches at the bridge entrance. The Rational Method and Mannings Formula which 

are recommended in the Local Government Public Works Standards and 

Specifications are not usually adequate for computing capacities of bridges. 

If there are drainage problems caused by bridges, it is recommended that 

another method such as the HEe II computer analysis be used . If no prob lems 

exist at bridge locations, these structures need not be included in the 

inventory. 

202.4 Waterways 

The capacity of ditches, streams and rivers is determined by their 

cross section, slope, roughness coefficient and configuration. Waterways 

can change in capacity radically with time due to vegetation and erosion 

during storms due to debris. For this reason, it is recommended that water 

way inventory be limited to the conditions immediately upstream and 

downstream from drainage structures which will affect the capacity as 

explained above. In order to minimze field expense, it is recommended that 

further information be obtained only for waterways known to cause drainage 

problems . 

To determine the headwater and tailwater conditions, the waterway 

should be measured for depth, width and side slope as a minimum. 

5 



203 DRAINAGE MAP 

203.1 Genera l 

In order to maint ain a permanent record of  drainage structure and 

wat erway locat ion , it is recommended that a map be drawn and per iodica l ly 

updated for addit ions and changes . The map shou ld be of a s c a l e  that is 

l arge enough to be readab l e  and smal l  enough to be easily hand l ed .  I t  

should shown a l l  roads,  drainageways , l akes , drainage s t ructures,  and 

l andmarks . The Tenness ee State  Board of Equa lizat ion pub lishes 1" = 400' 

maps for rura l areas and 1" = 100' maps for urban areas for much of the 

st ate . Reproducib les of these maps can be us ed for a bas e to add the 

cu lverts .  Certain areas may need to be b lown up for c l arity . 

203.2 S ize 

The drainage map shou ld indicate the s ize of  each s tructure for easy 

re ference . 

203.3 Numbering System 

It is suggested that each cu lvert on the map be des cribed with its 

size and an ID number . The ID number cou ld cons ist  of a drainage area num­

ber before a decimal and a cu lvert number after the decima l .  This nomenc l a­

ture wou ld al low the computerization of  the cu lvert capacity calcu l ations if  

the cu lverts are numbered in  each drainage area from ups t ream to downs tream . 

I n  this way , the f lows can be accumulated as explained in Sect ion 204. The I D  

numbers shou ld b e  cross-re ferenced t o  an alphabet ized lis t  for easy acces s . 
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204 . TABLE OF DRAINAGE STRUCTURE CAPACI TIES 

2 04.1 General  

A t ab l e  of drainage structure capacit ies should  be developed to l ist  

al l structures in des cending order in drainage bas ins . The t ab l e  shou ld in­

clude st ructure characterist ics,  capacity and the stormwater proj ected to 

occur at the structure . 

In order to a l low periodic updat ing of  the system , the t ab l e  shou ld be 

des igned so that new cu lverts can be ins erted into or added to the l is t . 

The neces sary computat ions and flexib i l ity make computerizat ion of  the tab l e  

mandatory . 

204.2 Exis t ing Capacity 

The informat ion described above in Sect ion 202  wi l l  al low the c a l cu l at ion 

of the exist ing cu lvert capacity . The capacit ies for both in l et and 

out l et cont ro l shou ld be computed and the higher va lue us ed . As exp l ained 

above , Mannings Formu la  is recommended for us e in the Pub l ic Works Standards . 

204 . 3 Exis ting Flow for Various Storm Frequenc ies 

As exp l ained in Sect ion 202, the Rat iona l Method of comput ing exist ing 

f low is recommended . The l imitat ions of  this method mus t  be understood , 

espec ial ly when app l ied to l arger drainage areas . Comparisons between the 

Rat ional Method and other methods of est imat ing f l ow have shown that the Ra 

t ional Method norma l ly predicts higher f lows and is , therefore , cons ervat ive 

when used to s ize cu lverts.  Because o f  the potent ial j udgment errors in 

volved in s e l ect ing C factors , or comparab l e  factors in other methods such as 

Curve Numbers , the more conservat ive approach is recommended .  
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The s torm frequency is the int erva l of s torm return predicted from 

his toric records . The greater the frequency the great er the f l ow and the 

l arger the required drainage s t ructure . Many municipa l it ies wil l us e a 10  

year des ign storm frequency but check the  cu lvert for  a 100  year  frequency 

to determine if the ext ra  cost is j us tified . In many cas es , the extra cost 

of accommodat ing a 100  year s torm wou ld be greater than the damage caus ed by 

the s torm when the probability o f  occurrence is cons idered . The runoff or C 

factors us ed shou ld be carefu l ly weighted to e l iminat e the s ubj ectivity in 

vo lved in s e lect ing average values . 

In order to accumu l at e  f l ows automatic a l ly when us ing the Rat ional  

Method , each drainage s t ructure shou ld be comput ed independent ly with its 

own rainfal l intens ity . I f  the f lows are accumu l at ed direct ly , they w i l l  be 

cons ervative ly high s ince higher rainf a l l int ensities wil l be as s umed for 

the upstream flow than actua l ly occur . Some des igners wil l s til l accumu l at e  

f lows in sma l ler  sys tems in order t o  be conservat ive and to s imp lify 

calculations . A j ustification for this practice is that it e l iminates the 

prob l ems of downstream f lows being sma l ler  than upstream f lows which occurs 

many times when accumu l ating the Rationa l Method calcul ations proper ly due 

to the l ack of a routing procedure . 

204.4 F l ow for Fut ure Deve loped Conditions 

As recommended above , one purpose  of a drainage management p l an is to 

prohibit future increases in runoff . Th is is not always pos s ib l e  without 

prohibitive expens e; therefore , the future effect of additiona l  runoff 

shou ld be cons idered by checking higher C va lues in areas of pot entia l 

development. The future deve loped conditions shou ld be estimat ed for s aturation 

deve lopment bas ed on pres ent or propos ed zoning . 
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204 . 5 Drainage St ructures Needed for Var ious Flow Cond it ions 

Mann ings Formu la can be used to determine the proper cu lvert s ize to 

cont ain the projected f low for var ious storm frequencies and deve loped 

cond it ions . These s izes can be ca lcu l at ed for rep l acement st ructures or for 

structures added para l l e l  to the exist ing structure. A computer ized tab l e  

can quick ly examine these a l t ernat ives . 

204.6 Flexib i l ity to Add New St ructures 

The tab l e  shou ld be designed as exp lained above so that it can be up 

dat ed per iodica l ly with the addit ion o f  new culverts. Any propos ed new 

drainage s tructures should be s ized by the program. 

204.7 Flexib i l ity to Det ermine Downs t r eam Effect Caus ed by Changing 

Deve lopment 

The runoff from proposed deve lopment s can be checked w ith the progr am by 

changing the C factor. This wi l l  automat ica l ly indicat e the effect of  the 

increas ed f low on a l l drainage s t ructures downst ream from the propos ed 

deve lopment . 

205 . PUBLIC PART I C I PATI ON 

2 0 5 . 1  General  

Dur ing the preparat ion of the Inventory of Dra inage St ructures and 

waterways as described in Sect ion 20 1 ,  it is recommended that the 

mun icip a l ity pub l icize and ho ld a pub l ic hear ing to rece ive comments on 

the dra inage sys tem. 
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205. 2 Pub l ic ity 

It is important that a request for comment s and a pub l ic hear ing be 

adequate ly pub l ic ized . It is s ugges t ed that newspapers , rad io and t e l evis ion 

be us ed for this pub l ic ity . The populat ion should be informed that both 

wr itten and oral  comments wi l l  be rece ived and that the comments should 

inc lude a des c r ipt ion of the prob l em ,  damage caus ed by the prob l em and if 

pos s ib l e ,  s ugges t ed s o l ut ions to the prob l em .  

205.3 Meet ings 

Pub l ic meet ing can be an invaluab l e  source of informat ion for the 

Stormwat er Management P l an or can be a source of confus ion and conf l ict , 

depending on the ir adm inist rat ion . The meet ing should be chaired by a c ity 

off icial  who wi l l  exp lain the rules of the hear ing . The comments should be 

preceeded by an exp lanat ion of the Study , progre s s  and its t ime of ant icipat ed 

comp l et ion .  I t  i s  s ugges t ed that the f loor not b e  opened for quest ions at this 

t ime . If  pos s ib l e ,  the meet ing should t ake p l ace before or dur ing the 

Inventory of Drainage Structures and Waterways . 

The goa l  of pub l ic meet ings is to s o l icit informat ion about drainage 

prob lems and to give each c it izen an opportunity to vocal ize comp l a ints . 

This opportunity should minimize the pos s ib i l ity of ove r looking prob l ems . 

205.4 Oral and Wr itten Comment s 

Str ict rules mus t be s et ,  exp lained and enforced by c ity offic i a l s  to 

s et the order of comments and res t r ict the length of comment s . Each comment or  

should s t at e  the ir name , address  and ass igned comment number and locate 

their home on a map pos t ed in the hear ing room with a p in and comment 

number . The meet ing should be recorded and commentors shoul d  be encouraged 

to fol low up the ora l comment with a written comment and map . 

10 



I t  is  recommended that written comment s be a l lowed up to two weeks 

after the meet ing . 

A l l  effort should be made to as s ure that al l cit izens have an opportun ity 

to expre s s  thems e l ves , regard l e s s  of the ir communicat ive s ki l l s . This may 

invo l ve c ity repres ent at ives communicat ing for s ome citizens . 

206. EXISTING DRAINAGE PROBLEMS 

206. 1 Genera l 

With adequat e not ice and meet ings , the municipal ity should accumul ate 

a l is t  of drainage prob lem point s which should be addres s ed .  In addit ion to 

the pub l ic meet ings , sources wi l l  inc l ude records of previous prob lems or 

comp l a ints , comments to the fie ld crew during the invento�y phas e and com 

ments from pubic works offic i a l s . 

206.2 Locat ion 

It is  recommended that an a lphabet ized l is t  of a l l  l egit imat e comp l a int s 

be pub l ished as part of the Stormwater Management P l an. 

206.3 Des cript ion 

'Each comp l iant should be des cribed by name, addres s ,  nearest  drainage 

structure by ID number , and nature of the prob l em .  

206.4 Solut ion 

It is recommended that an engineer vis it each prob l em s it e  and publish 

a s o l ut ion to the  prob l em in  the Stormwater Management Plan . This record 

wi l l  a l low the comp laint ant to s ee that his prob l em has been addres s ed and 

provide an incent ive to the municipality to s olve the problem . 

1 1  



207. CAPITAL IMPROVEMENTS 

207.1 Genera l 

In order to so lve exist ing stormwat er prob l ems, it is recommended that 

a short term priorit izat ion of the prob l ems descr ibed in Sect ion 206 be 

deve loped . Depending on budget considerat ions, the capital  improvement s to 

e l iminat e these prob lems should be comp let ed in about five years . 

207.2 Priorit izat ion 

A municipal ity should estab l ish and pub l ish a pr ior ity order to so lve 

drainage prob lems . This order should be announced in the pub l icity for the 

pub l ic meet ing so that comp1aint ant s can address the ir  prob lem with respect 

to pr iority l eve ls .  The prob lem ranked top prior ity would be so lved in  the 

fi rst years wi l l  lower prior ity items so lved dur ing the later years . 

I t  is suggested that a prior ity order simi l ar to the fo l lowing be 

estab l ished : 

1. Prob l ems historical ly result ing in loss of l ife or jobs . 

2. Prob l ems histor ica l ly result ing in monet ary damage to pub l ic or 

pr ivate property . 

3 .  Prob lems potent ia l ly result ing in loss of l ife , jobs or monet ary 

damage . 

4 .  Prob l ems wh ich have caused st reet closures . 

5 .  Prob l ems wh ich have caused property f looding . 

6 .  Nuisance f looding . 

In certain cases, priorit izat ion must be shi fted or reversed in order to 

so lve downst ream prob lems caused by upst ream correct ions or to more e f f icient ly 

comp lete all  work in a local ized area before moving on . I n  addit ion , dur ing 

the so lving of one prob lem ,  another may sur face . For these re asons it is 

recommended that the p r ior ity l ist have a certain amount of f l exib i l ity . 
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207 . 3  Locat ion 

I t  is recommended that the priority l ist inc lude a des cript ion of the 

prob l em locat ion by addres s and nearest drainage structure by ID number . 

207 . 4  Descript ion 

A brief des cript ion of the recommended improvement should be given 

inc luding s ize of st ructure or l ength of ditch . 

207. 5  Cos t Estimate 

E ach priorit ized item s hou ld include a cos t  estimate for the survey or 

des ign of  the proj ect and the cons truct ion . 

207 . 6  Annua l  Budgets 

The tot al  l is t  o f  priorit ies shou ld be divided into years bas ed on a 

budgeted annual amount . 

207 . 7 Imp l ement at ion 

Upon approva l  by the municipal ity of the improvement program and perhaps 

a period of pub l ic comment , the program shou ld be adopted and funded . It  is 

suggested that no item be comp l eted outs ide of  its adopted priority without 

spec i f ic approva l  by the governing body un less minor priority adj us tment s are 

required under the condit ions described in paragraph 207 . 2 .  The adopt ion o f  

the s e l ected program cou ld vary from a verbat im adopt ion o f  a l l  o f  the 

recommended regul at ions and priorit ies , to an adopt ion of the principals  to be 

imp l emented by the municipal ity staff . 

Al l of  the e ffort put into deve loping a Stormwater Management P l an is 

was ted un less  the municipal ity is wi l l ing to imp l ement the comp l ete  program . 

Once al l the exist ing prob l ems are so lved , s tormwater prob l ems shou ld be 
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minimized if maint enance is performed and future drainage is regu l ated . 

Stormwat er management is also  aided by regu l ations which a l low a drainage 

approva l process  for subdivis ions as des cribed in Section 400 . 

If the capita l  improvements are extensive , a part or full time crew 

and equipment may need to  be de legat ed to this work . Mos t  improvement s wil l  

invo lve cu lvert rep l acement , ditch reshaping and st ream maint enance. 

20 7 . 8  Funding 

Funding for stormwater improvements and maint enance has norma l ly been 

provided out of  annua l  public works operating budgets or bond is sues . 

Several  municipalities around the count ry have us ed additiona l  methods such 

as property front age or acreage as s es sment s , drainage fees for new 

deve lopment , and permit fees for new const ruction . Other innovative ideas 

for funding drainage improvements are runo ff changes per cubic feet per 

s econd and changes per acre which vary based on zoning or deve lopment type . 

Drainge funding shou ld be carried in a s eparate s et of  books in order to 

preserve it for it s intended us e .  

14 



SECTI ON 300 
POTENTIAL LEGAL PROBLEMS AND POSS I BLE SOLUTI ONS 

301 .  SCOPE 

Common , Statutory and Case Law a l l  addres s the l iabi l ity o f  a municipal ity 

concerning stormwate r . This sect ion includes quest ions which have ar i s en 

concerning this l iability .  The answers are  supp lied by Mr. Eugene Puett , 

consultant to the Municipal Technical Advisory S ervice in municipal l aw .  

Fo l lowing this s eries of questions and answers i s  a dis cus s ion o f  potent ial  

l ega l prob l ems and so lutions . 

302 . THE LAW 

302 . 1 I f  the city adopts a stormwat er management p l an or ordinance, does this 

increase or reduce their liability? 

To determine whether a drain or sewer is necess ary , and its locat ion 

and general p l an , is the exercise of a l egis l at ive funct ion ; and a c ity is 

not responsib l e  in a private act ion for its failure to exercise its dis cret ion 

in estab l ishing one .  Chattanooga v. Reid , 103 Tenn . 616 ,  53 ,  S . W .  9 37; Dixon 

v. City of Nashvi l l e; 29 Tenn . App . 282 ,  203 S . W .  2d 17 8 ( 19 46 ) . But it wi l l  

be l iab l e  if , after they are est ab l ished , the c ity authorizes or with know l edge 

permits them to be so negligent ly constructed or operated by it agents as to 

become a nuis ance detriment al to hea lth or property. Knoxvi l l e v. G l as ing , 111 

Tenn . 134 , 7 6  S . W .  814 ;  Dixon v.  C ity of Nashvi l l e; 59 A. L . R. 2d 288 . The fact 

that the drainage p l ans were adopted by the c ity engineer cannot r e l ieve the 

c ity of  liabil ity for creat ing and maint aining a nuis ance . D ixon v .  C ity o f  

Nashvil l e . 
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It should be kept in mind , however , that it is only broad planning 

decisions, such as whether to build a sewer system, the extent of the system 

and the amount of be spent therein , for which the municipality is immune. 

Once the municipality determines to construct the sewer , it enters upon an 

undertaking which , in all its details , requires the use of care, for the 

work is then ministerial. McQuillin on Municipal Corporations, 3rd Ed. Rev. 

53.121. 

Immunity from suite of governmental entities is removed for injury 

proximately caused by a negligent act or omission of any employee within the 

scope of his employment except if the injury arises out of the exercise or 

the failure to exercise or perform a discretionary function , whether or not 

the discretion is abused. T.C.A. 29-20-205(1). 

The "discretionary function" exception is similar to provisions in 

Federal Tort Claims Act. The discretionary function exemption in that Act 

has been construed to apply only in cases where government officials were 

acting at the policy making level or where exercising powers of a policy 

nature, and not in cases where government officials were operating under 

mandatory statutes or regulations which they had a legal duty to observe and 

implement. Donohue v. United States (19 7 7 ,  D.C. Mich.) 437 F. Supp. 836. 

Existence of discretionary function for governmental liability under the 

Federal Tort Claims Act ultimately rests on characterization of challenged 

behavior as "policy" or "operations"; relevant considerations include 

whether the nature of judgment exercised called for policy considerations 

and where act complained of is the result of judgment or decision that 

government official be free to make without fear of vexatious or fictitious 

suits and alleged personal liability. Ench v. United States (1980 , CA7 

Wis.) 630 F2d 525. 
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Although rainfall is extraordinary, if it is such as has occasionally 

occurred in the past and should reasonably be expected to occur in the 

future, a municipality will be liable for overflow caused by inadequacy in 

the planning of sewers of a size sufficient to prevent damage to private 

property. 57 Am. Jur. 2d, Municipal Etc. Tort Liability , 187. 

302.2 What is the definition of natural waterways? 

A great variety of terms such as "depression , " "drainway , " "channel , " 

"watercourse, " "waterway, " "swale, " "draw, " "gulch , " "ravine , " "ditch , " etc. 

have been employed in describing natural ways or means for the drainage of 

surface water, or the course of such drainage, and there is considerable 

variance in the rules which obtain in different jurisdictions as to the kind 

and physical characteristics of such ways, means or courses. 

The view taken by some authorities is that if the conformation of the 

land is such as to give to the surface water flowing from one tract to the 

other a fixed and determinate course, so as to discharge it uniformly on the 

servant tract as a fixed and determinate point, the course thus uniformly 

followed by the water in its flow is a watercourse within the meaning of the 

rules applicable to the drainage of surface water. According to some 

decisions it does not seem important that the force of the water flowing from 

one tract to the other has been sufficient to create a channel or a canal 

having definite and well marked sides or banks. Others , however , hold that 

there must be a distinct channel, the bed of a stream, with well-defined 

banks, cut through the turf and into the soil by the flowing water , presenting 

on a casual glance the evidences of the frequent running of water, and not a 

mere depression. 78 Am. Jur. Waters, 135. Several jurisdictions have broad 
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definitions of water courses which include almost any definable channel. Water 

and Water Rights, the Allen Smith Company, Publishers, Indianapolis, Ind., 

(1972) . 

302.3 What is the definition of a drainage ditch? 

The word "ditch" has no technical or exact meaning, but is mostly used 

to designate a trench on the surface of the ground. It has been defined or 

employed as meaning a hollow or open space in the ground, natural or 

artificial, open or covered; also a right-of-way for the passage of water. 

277 C.J.S., p. 828. 

3 02.4 Does a city have the legal responsibility for storm water which runs 

from one piece of private property to another? 

The construction of sewers and drains involves the exercise of 

discretionary powers and a municipality is not bound to construct. 56 Am. Jur. 

2d, Municipal Corporation, 571; Horton v. Nashville, 72 Tenn. 39 (1879); 

Miller v. Brentwood, Tenn. App., 548 SW2d 878 (1977). The mere fact that a 

nuisance exists and has occasioned an injury to a third person, does not 

render a city liable therefore, provided the nuisance was not created or 

maintained the city itself. Chattanooga v. Reid, 103 Tenn. 616, 53 S.W. 93 7 

(1899), Miller v. Brentwood. 

The plaintiffs in Miller v. Brentwood were homeowners in a 

subdivision. A drainage ditch passed through their properties which were in 

a lower portion of the subdivision. They sued the city alleging that by 

granting building permits for construction which reduced the absorption of 

rainfall into the earth, the city had authorized and permitted an increase 

in the runoff and rainfall which overtaxed the drainage ditch thereby causing 

flooding of their properties. 
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The lower court found that the city caused the increased f l ooding and 

created an act ionab le nuisance and (1 ) enjo ined the city from authorizing or 

issuing any further building permits for projects which wou ld direct in 

creased storm water into the easements f lowing past or though p l aint if f's 

lots and ( 2) ordered the city to prepare and f i l e  with the court a uni form 

p l an to render the city's water  drainage adequate so as to abate the 

nuisance . 

The Court of Appeals,  Middle Sect ion ,  reversed the lower court and 

dismissed the suite .  Mi ller v .  Brentwood , 548 S . W . 2d 818  ( 1 9 7 7 ) . Cert . 

denied by S .  Ct . Tenn . March 18, 197 7 .  The court he ld that there was no 

liab i l ity of the city for damages or injunct ive process . 

No r ight of act ion is recognized against a municipa l ity for issuing a 

permit for const ruct ion in accordance with exist ing laws and regu l at ions . 

Correspondingly, there is no authority for the courts to enjoin the issuance 

o f  a permit , otherwise lawful , for the reason that its use might. result  in a 

privat e injury. 

There were other reasons why the court thought enj o ining the city from 

issuing building permits inappropriat e . The watershed which drained into 

the drainage ditch was not entire ly within the city l imits . Other const ruc 

t ion outside the city cont r ibuted to the runo f f ,  and it would be inap 

propr iate to restrain the city from allowing const ruct ion within the city 

and leave the remainder of the watershed free to deve lop . 

Also ,  to enjoin the city from issuing permit for construct ion wou ld 

have the e ffect of  transferring the p l a int iff's subservient status . Under 

the civi l law ru le of  surface water the upper land has an easement for 

drainage in its natural flow over lower lands . 
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The court also held that there is no authority for compelling a city 

to construct an artificial drainage sewer. 

In the Brentwood case, there was not interference with drainage, except 

that construction may have increased runoff. 

302.5 Does a city have legal responsibility for storm water which runs from 

public property across private property? 

The rule that one person cannot change the course of drainage and cast 

upon the land of another water which naturally would not have flowed there 

applies equally to municipal corporations, so that a municipal corporation 

incurs the same liability as an individual when it damages the land of 

another person by casting thereon water which would not have flowed there 

naturally, either by changing the course of drainage, by causing surface 

water to accumulate and flow onto the land of another person in greater 

quantities than would have flowed there, or by collecting surface water into 

artificial channels in such quantities that it overflows onto adjoining 

property. 57 Am. Jur. 2d Municipal Etc. Tort Liability 237; Dixon v. City of 

Nashville, 29 Tenn. App. 282, 203, S.W. 2d 178 (1946); Butts v. City of South 

Fulton Ct. App. Tenn., 565 S.W. 2D 879 (1978); City of Sweetwater v. Pate., Ch. 

App. Tenn., 59 S.W. 480 (1900); Kind v. Johnson City, 63 Tenn. App. 666, 478 

S.W. 2d 63 (1970) 

302.6 What are the legal problems involved in a large development 

rerouting ditches into other drainage area? 

The right to accumulate and discharge surface water into a natural 

watercourse is subject to the limitation that an owner of property may not 

drain into a stream surface waters which otherwise would not flow in that 

direction. 78 Am. Jur. Waters, 133. 

20 

... 



A landowner cannot divert into a watercourse diffused surface waters 

from an area that would not naturally have drained into the watercourse. 

Water and Water Rights, The Allen Smith Company, Publishers, Indianapolis, 

Ind. (1972). 

302.7 What are the problems involved in combining several natura l 

waterways into one or, conversely, splitting one natural waterway into 

several? 

A natural drainway must be kept open to carry water into streams, and 

as against the rights of the upper proprietor, the lower proprietor cannot 

obstruct surface water when it has found its way and is running in a natural 

drainage channel or depression. It is the duty of a lower landowner who 

builds a structure across a natural drainway to provide for the natural 

passage through such obstruction of all the water which may be reasonably 

anticipated to drain therein, and this is a continuing duty. 78 Am Jur. 2d 

Waters, 134. 

A landowner has an easement of flow for drainage of surface waters in 

its natural flow over the lower land of a neighboring owner and if the latter 

places an obstruction of any character upon his land that arrests this 

drainage and thereby causes injury to the form, an action lies for damages. 

Tally v. Baker, 3 Tenn. Appl. 321 (1926). 

The right to accumulate and discharge surface water into a natural 

watercourse is subject to the general limitation that it be done in the 

reasonable use of land, and according to the generally accepted view, it 

would seem that where, by means of ditches or drains, so much water is 

thrown into a stream as to fill it beyond its natural capacity, and to cause 
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it to flood and ove r f l ow the lands o f  a lower propr ietor , the upper 

propr ietor , for so  do ing , is l iab l e  for the res u l t ing damage . 7 8  Am Jur . 2d 

Waters , 1 3 3 . 

Prob l ems in combining : natural watercours es mus t  be kept open to accept 

water from upper l and . Comb ined watercours e may fi l l  watercours e on lower land 

beyond its natural capacity caus ing it to flood and overflow lower lands . 

Prob l ems with sp l itt ing : discharging water in concent rat ed form and 

unnatural quant it ies at points on the lower land where  there is no natural 

watercours es . 

The owner o f  higher l ands is  l iab l e  when he co l l ects the wat e r  and 

pours it in a concent rated for or unnatural quant ities upon the lower l ands . 

Louisvi l l e N . R .  Co . v .  Hays , 7 9  Tenn . 382 ( 1 883); Dixon v .  C ity of Nashvi l le ,  

2 9  Tenn . App . 282,  203  S . W . 2d 1 7 8  ( 1 946).  

If the waterway is a natural s t ream ,  there is a prob l em of r ipar ian 

r ight s . Ripar ian owners have the right to have the s t r eam f low in its 

natural cours e and vo lume or to have the body of wat e r  remain in its natur a l  

condit ions . 7 8  Am Jur . 2d Wat ers 7 6 5 .  

The owner o f  land , acros s or over which a s t r eam flows , has a r ight to 

have it flow over his l and in its natural channe l s , without unreas onab l e  

detent ion , undiminished i n  quant ity , and unimpaired i n  qual ity , except s o  

far as i t  is ins eparab l e  from a reas onab l e  us e o f  the wat er o f  t h e  s t ream 

for the ord inary and us e fu l  purposes  o f  l i fe by tho s e  above him on the 

stream . Cox v .  Howe l l ,  108 Tenn . 1 3 0 , 65  S . W .  868 ( 1 9 0 1 ) .  

The s ink hole cas e ,  S latten v .  Mitche l l ,  invo lved the right of  the 

owner of higher land to bui ld a wal l along the l ine between his property and 

a public highway to keep surface water off his land and force it to flow on 
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down the highway ditch upon the land be low . It  was found that the owners of  

s t i l l  higher lands had const ructed latera l dit ches to drain sur face water 

into the ditch along the highway thus prevent ing the natural diffus ion and 

absorpt ion of water into the s o i l  above defendant's lands . I t  was he�d that 

the de fendent ' s lands were burdened on ly with surface wat er which reached it 

under natural condit ions and that the defendent had a right to bui ld a wa l l  

along the highway with an opening o f  such s ize as wou ld permit only the normal 

mount o f  sur face water to enter upon his lands . The e f fect of  that ho lding 

is that the cons truct ion of l ateral ditches which a ltered the course of natural 

drainage , prevent ing or s lowing absorpt ion of  wat er into the soil and has t ening 

and concent rat ing its f low , p l aced an undue burden on defendant's l and which he 

was warranted in removing by cons truct ion of the wa l l .  

In the S l atten v .  Mitche l l  case sur face water which wou ld have been 

absorbed to some degree or diffus ed , or some of which may not have reached 

the l and and s ink ho le,  was diverted by the lateral dit ches into the road 

s ide ditch and was concent rated in unnatural quantit ies on the l and of  the 

farmer . 

30 2 . 8  How can the c ity enforce ma intenance o f  drainage cu lverts on pr ivate 

property? 

For an inj ury growing out of  an obst ruct ion of a natural drainage, a 

mandatory inj unct ion is proper because success ive suits for damages wou ld 

not furnish an adequate remedy . Wilson v .  Lou isvi l l e & N . R .  Co . ,  1 2  Tenn . 

App . 3 2 7 .  I f  city property i s  f looded a s  result of  obst ruct ion o f  natural  

dra inage course, inj unct ion . 

A landowner has an easement for drainage for surface wat er in its 

natural flow over the land of a lower owner . C ar l and v .  Aurin, 103 Tenn . 

555, 53 S . W .  940 (1899). 

23  



3 0 2 . 9  Who is l iab l e  i f  an owner puts l e aves in a ditch for the city to p ick up 

and the leaves s top up a cu lvert and a chi ld is drowned? 

Immunity from suit o f  government al  ent it ies is removed for any injury 

caus ed by a defect ive , uns afe , or dangerous condit ion of any st reet , a l ley ,  

s idewalk or highway , owned and contro l led by such government a l  ent it ity . 

T . e . A .  29 - 20 - 203 ( a) . Does not app ly un less  const ruct ive and/or actual 

not ice to governmenta l  ent ity of such condit ion be a l l eged and proved . 

T . e . A .  29-20-203 ( b ) . 

Immun ity from suit o f  a governmenta l  entity is removed for any injury 

caused by the dangerous or defect ive condit ion of any pub l ic bui lding , 

s tructure , dam , res ervoir or other pub l ic improvement owned and cont ro l l ed 

by such governmenta l  ent ity . T . G . A . 29-20 - 2 04 . Does not app ly un l ess con 

s t ruct ive and/or actua l not ice to governmenta l  ent ity of such condit ion be 

a l leged and proved. T . e . A .  29 - 2 0 - 20 4 ( b ) . 

Immun ity from suit o f  a l l  governmenta l  ent it ies is removed for injury 

prox imate ly caused by a negl igent act or om iss ion of any emp loyee within the 

scope of his emp loyment ( except ions , but fai lure to keep drain free from 

obst ruction not one . ) T . e . A .  2 9 - 2 0 - 2 05 . 

The duty of maint aining s ewers and drains in good repair inc ludes the 

ob l igat ion to keep them free from obstruct ions , and a municip a l ity f a i l ing 

to do so is l iab le  to any person injured by such neg l igence . 5 9  A . L . R . 2d 

281, 5 .  It is  the duty of a municipal ity to  remove an obst ruction in  a 

drain or s ewer within a reas onab l e  t ime after actua l or const ruct ive not ice 

thereo fe , and its fai lure to do so  renders it l iab l e  to one inj ured thereby . 

59 A . L . R . 2d 281,  6. 

A municipal ity has been he ld l iab l e  for obst ruct ions in its drains or 

s ewers by th ird persons , of  wh ich it had not ice . 5 9  A . L . R . 2d 281 17 . 
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302. 10 Would a retention basin filled with water during a storm be classified 

as an attractive nuisance with an inherent liability? 

The elements of attractive nuisance: 

(a) the place where the condition exists is one upon which the possessor 

knows or has reason to know that children are likely to pass, and 

(b) the condition is one which the possessor knows or has reason to 

know and which he realizes or should realize will involve an unreasonable 

risk of death or serious bodily harm to such children, and 

(c) The children because of their youth do not discover the condition 

or realize the risk involved in intermeddling with or coming within the area 

made dangerous by it, and 

(d) the utility to the possessor of maintaining the condition and the 

burden of eliminating the danger are slight as compared with the risks to 

children involved, and 

(e) the possessor fails to exercise reasonable care to eliminate the 

danger or otherwise to protect the children. Metropolitan Govt. of Nashvillee 

v. Counts, 54 1 S. W. 2d 133 (Tenn., 1976). 

Whether a retention basin filled with water during a stream would be 

an attractive nuisance would depend on a showing of those elements. 

The Tennessee cases have consistently applied the rule that absent 

evidence of an unusual or hidden danger - a danger other than that incident 

to all bodies of water - a landowner will not be held liable for the death 

of a trespassing child by drowning in a pond or other body of water maintained 

on his premises. Metropolitan Govt. of Nashville v. Counts. 
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It is  we l l  estab l ished that the attract ive nuisance doctr ine does not 

app ly to s ituat ions in which the condit ion caus ing the harm is one invo lving 

a common and obvious danger . Pardue v .  C ity of  Sweetwat e r , 54 Tenn . App . 

286 , 3 9 0  S . W .  2d 6 7 3  ( 19 65) ; Ray v .  Hutchison ,  1 7  Tenn . App . 4 7 7 , 68 S . W .  2d 

948 ( 1 9 3 3 ) . 

In the Metro cas e the court compared the ut i l ity o f  maint aining the 

condition ,  and the burden of e l iminat ing any danger , with the r isk of harm 

to trespas s ing chi ldren . In that cas e the condit ion was a pond s e rving the 

us e fu l  funct ion of  watering l ivestock . The court took the view that the 

risk of drowning in the pond was s l ight , there be ing no unusual  or hidden 

danger pres ent , that it wou ld be an unreasonab l e  burden to require the main 

t enance o f  a fu l l - t ime guard or the erect ion o f  a fence which wou ld e f fec 

t ive ly prevent the t respas s of chi ldren . 

30 2 . 1 1  Does the c ity have any recours e against a rai l road becaus e o f  the cost 

invo lved in c leaning trash and debris which co l lects on support s for 

br idges under rai l roads , and does the c ity have a l egal recours e  

against the rai l road in the cas e o f  inadequat e ly s ized culverts under 

rai l roads which caus e ponding condit ions ? 

The power of  municipal corporat ions with respect to nuis ances genera l ly 

ext ends to nu isances ar is ing from the us e ,  act ion or pres ence of  water . It  has 

been he ld that a municipal ity , act ing by virtue of its pub l ic power , when 

neces sary to protect the pub l ic health , may , at the expens e of the owner of the 

land , f i l l  or require to be f i l l ed ,  depres s ions in wh ich sur face water  

stagnates . It has been he l d ,  however , that i f  a pond of  water  accumu l ates  on 

land , from natural caus es , in such quant ities that in the proces s of  

evaporat ion , noxious and de l eter ious gas es are emitted , inj ur ious to the pub l ic 

health and to the health o f  persons res iding in the vicinity , the owner cannot 
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be he ld answerab l e  for creating or maint aining a nuis ance , nor be compe l l ed to 

abate the pond as such , when he has not , by his own act or neg l igence ,  

cont ributed t o  bring about the condition comp l ained of. 78 Am Jur. 2d , 

Waters, 3 74 .  

The pub l ic authorit ies may summarily ent er upon real estat e and remedy 

conditions which endanger the pub l ic hea lth , and may require the owner o f  

the property to pay the expenses thus incurred . 5 8  Am . Jur . 2 d ,  Nuis ances , 

207 . 

I f  because of  inadequate ly sized culverts munic ipal  property is 

f looded the rail road would be l iab le. 

I t  is the duty of a railroad in providing a culvert to carry off  sur face 

water to provide a pas s age large enough to carry off the greatest amount that 

may be expected in extraordinary rainfa l l .  Tennes s ee Cent. Ry . v. Askew , 1 1  

Tenn . App. 406 ( 1930) . 

A lthough l and may be subject to the servitude of  receiving the waters 

that f l ow natural ly on , to , or through it from an adjoining estate above , it 

has been he ld that the owner of  the latter estate has no right to ent er at 

wil l upon the l and for the purpose of c l eaning out or removing obs t ructions 

in order to enj oy the servitude , but it is on ly ent it led to ask the owner to 

remove the obs t ructions , and upon his failure to do s o ,  may compe l such action 

by l ega l proces s .  7 8  Am. Jur . 2d , Waters , 140 .  

302 . 1 2  I f  a cu lvert across private property which carries water from other 

properties has been undersized by the property owner ,  who should  pay 

for the ups izing? 

It is the duty of rail road companies to provide cu lverts or other 

means for the safe passage of  accumu lat ed water , and they are l iab l e  in 
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damages for inj uries to adj acent l ands by over f low or  back-water , caus ed by 

their fai lure or negl ect to per form this duty . They mus t  provide against 

the recurr ence o f  unusual and extraordinary accumu lat ions which have once 

happened , and are conc lus ive ly presumed to know the hab its of s t reams ad 

j acent to the tracts . Carr iger v .  Rai lroad Company , 75  Tenn . 3 7 8  ( 1 88 1 ) ; 

Tennes s ee C ent r a l  R .  Co . Askew , 1 1  Tenn . App . 406C ( 1 9 3 0 ) ; Davis v .  Louisvi l l e 

& N . R . Co . , 147  Tenn . , 1 ,  244 S . W . 483 ( 19 2 2 ) . A lthough the p l ant i f f  may own 

the u l t imat e fee , the rai l road has a duty to keep the ditches open to take care 

o f  natural drainage , and the fact that the p l a int i f f  did not go on the 

r ight-o f -way and hims e l f  open the ditch or did not dig one on his l and in l ieu 

o f  the one on the r ight -of -way , is not a bar o f  his r ight to recover damages 

from over f l ow sustained by him becaus e of the r a i l road ' s fai lure to keep the 

drainage ditch open . C . N . D .  & T . P .  Ry . Co . v .  Moon , 2 Tenn . App . 47 7 ( 1 9 26) . 

The duty o f  maintaining a rai lroad in such manner as not to obst ruct natura l  

drainage is a cont inuing duty . Wilson v .  Louisvi l le & N . R .  Co . , 12  Tenn . App . 

3 2 9  ( 1 9 3 0 ) . 

It  is the duty o f  a rai l road in providing a cu lvert to carry off surface 

water and provide a pas s age l arge enough to carry off  the greatest amount that 

may be expected in ext raordinary rainfa l l . Tennes s ee C ent . Ry . v .  Askew . 

The s ame ru le app l ies to other p roperty owners and municipa l it ies . 

A lthough rainfa l l  is  ext raordinary , i f  it is such as has occas iona l ly occurred 

in the past and shou ld reasonab ly be expected to occur in the future ,  a 

municipal ity wi l l  be l iab le for over f l ow caus ed by inadequacy in the p l an 

ning of s ewers o f  a s ize suffic ient to prevent damage to p r ivate property . 

5 7  Am . Jur . 2d , Municipal Etc . Tort Liabi l ity , 1 8 7 . 
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302 . 13 Should a city reques t  eas ement s for a l l  ditches and culverts on 

pr ivat e property and condemn i f  the eas ement s are not given? 

Providing drains is dis cret ionary and a municipa l ity is not bound to 

provide drains . ( See 302 . 4 ) 

302 . 14 I f  the city rep l aces a cu lvert at its expense on private property , 

does the cu lvert become city property , therefore caus ing maint enance 

l iab il ity and ob l igat ion? 

A municipal ity has occas iona l ly been he ld l iab le for damages due to the 

obst ruct ion of a drain or s ewer , even when such drain or s ewer has been 

cons tructed upon pr ivate property . 5 9  A . L . R . 2d 3 14 .  

Ordinari ly the city is on ly l iab l e  for the c logging or obst ruct ion of the 

drains and s ewers maint ained by it or over which it has contro l ,  with the 

result that it is not l iab le for the c logging of a drain or s ewer maint ained 

and contro l l ed by a pr ivate property owner . 5 9  A . L . R .  2d 3 14 .  

I t  wou ld appear that before the city cou ld be l i ab l e  it wou ld have to be 

shown that the city adopted the drain for drainage purposes and as sumed cont ro l 

over it . 

302 . 15 I s  the city l ega l ly l iab le for permitt ing a shopp ing cent er or other 

deve lopment to ins t a l l certain drainage fac i l it ies if it is proven that 

these fac i l it ies are inadequate and caus e downstr eam damage ? 

The Gove rnment a l  Tort Liabi l ity Act provides that "Except as may be 

otherwis e provided in [ The Act ] a l l government a l  ent it ies sha l l  be immune from 

suit for any inj ury which may result from the act ivit ies of s aid government a l  
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ent ities wherein s a id government al ent it ies are engaged in the exerc i s e  and 

dis charge of  any of the ir funct ions , government a l  or propr iet ary . "  T . C . A .  

29 - 20 - 20 1 . I mmunity from suit is removed for inj ury approximat e ly caus ed by a 

negl igent act or om iss ion o f  any emp loyee within the s cope o f  his emp loyment 

except if the inj ury ar ises out of the issuance , denial , suspens ion or 

revocat ion of , or by the fai lure or refus a l  to is sue , deny , suspend or revoke , 

any permit l icens e ,  cert i ficate , approva l ,  order or s im i l ar author izat ion . 

T . C . A . 29 - 2 0 - 205 ( 3 ) . 

Immunity from suit not removed where p l anning commiss ion approved sub 

divis ion p l at waiving its rock grading and compact ing regu l at ions . Fo ley v .  

Hami lton , ( Tenn . 1 9 8 3 )  5 6 9  S . W . 2d 3 5 6 . 

3 02 . 16 What is the precedent o f  the l aw concern ing drainage going into s ink 

ho les and stopping up s ink ho les ? 

In S latten v .  Mitche l l ,  water f lowing down a roads ide ditch overf lowed and 

r an into s ink ho les on a farmer ' s l and . I t  was cont ended that the s inks were 

natura l  means o f  dispos ing of the water , but it was not so  he ld by the court . 

Apparent ly the s ink ho les were where the l and had sunk , and when f i l l ed ,  the 

farmer ' s l and was f looded . Apparent ly , they were no underground s t reams which 

cou ld be cons idered an underground watercours e .  

I n  a rai l road cas e ,  Carriger v .  Ra i l road Company , 7 5  Tenn . 3 8 8  ( 1 88 1 ) , the 

rai lroad bui l t  an embankment which caus ed sur face water to over f low l and . 

Before the embankment was bu i lt , wat er went into s ink ho les which were adequat e 

to t ake care of  the sur face water . After the embankment was bui lt , the wat er 

flowed onto the land becaus e there was no cu lvert . The s ink ho les were f i l led 

and the l and was f looded . 
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30 2 . 1 7  Does a city have the r ight to s et and require f loor e l evat ions for 

bui lding in f lood prone areas but not in flood ways or f lood way 

zoning? 

To be val id , a bui lding regulat ion mus t be reas onab l e  and not arbitrary ,  

and i t  mus t  have a tendency t o  promote the pub l ic health , s afety , mora l s , o r  

general we l fare . 1 3  Am . Jur . 2d , Bui ldings , 2 .  

30 2 . 18  Shou ld the c ity in its roadway requirement s provide for the pas s age 

of cars during a rainfa l l  in an unflooded port ion of the s t reet ? 

The duty o f  the pub l ic author ity to exercis e ordinary care to keep its 

highways and streets reasonab ly s afe for trave lers does not require the 

pub l ic author ity to guard the trave l ing pub l ic from such normal hazards as 

ordinary pudd les of water in the way , but where the accumu l at ion of wat er is 

so wide or deep as to cons t itut e a real danger not reasonab ly to be ant icipated 

by users of  the way , the pub l ic author ity has the duty to e l iminat e the hazard 

or to warn the pub l ic of its pres ence or barricade the way . 39 Am . Jur . 

Highways , Streets and Br idges , 46 1 .  6 1A . L . R . 2d 427 . Owens v .  Seatt l e ,  49 Wash . 

2d1 8 7 , 2 9 9  P2d 560 ; Smith v .  Commonwealth , Department of  Highways ( Ky . ) 468 

SW2d 7 9 0 ; Ehl inger v.  State ( I owa) 2 3 7  N . W . 2d 7 3 4 ;  Has s v.  Fires tone Tire & 

Rubber Co . ( 1 9 7 6  Ok la)  5 6 3  P2d 620 ; Pickarski v .  C l ark Over look Estates , Inc . 

( 1 9 8 0  Pa Super ) 42 1 Azd 1 1 9 8 ; State v .  Wi l l iam ( 1 9 8 1  Ind . App . ) 423 NE2d668 ; 

Bush v .  State , ( 1 9 8  La . App . ) 395 Ao . 2d 9 1 6 ;  Brown v .  B rown ( 1 9 8 1 )  86 NJ , 565 , 

43 0A2d 493 . 
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3 0 2 . 1 9 Out l ine the control o f  the c ity out s ide o f  the c ity l imits ; for 

instance , the f ive m i l e  p l anning commiss ion cont ro l .  

In the event the state  p l anning o f f ice estab l ishes a p l anning region 

compos ed o f  a s ing l e  municipal ity together with terr itory adj oin ing but outs ide 

of such municipal ity , no part of which is more than 5 m i les b eyond the l imits 

o f  such municipa l ity , it may des ignat e the p l anning commiss ion o f  the 

municipal ity as the regional p l anning commiss ion , and when so des ignated the 

municipal  p lanning commiss ion when act ing as a regiona l commiss ion for such 

region , sha l l  have a l l  the powers and be governed by the provis ions in Chapt er 

3 ,  Tit l e  1 3 , T . C . A . or other st atutory provis ions r e l at ing to regional p l anning 

commiss ions . T . C . A . 1 3 - 3 - 1 0 2 . The regional p l anning commis s ion sha l l adopt 

regu l at ions governing the subdivis ion of l and within its j urisdict ion . Such 

regu l at ions may provide for the product ion of adequat e dra inage fac i l it ies . 

T . C . A . 1 3 - 3 -403 . 

303 . POTENTIAL PROBLEMS 

3 03 . 1 Municipal Experiences 

The fo l lowing is a l is t  o f  actual exper iences of municipa l it ies in 

Tennes see whi ch shou ld be us ed as typical examp les  to ant icipate and avo id with 

regu l at ions and standard pract ices . 

30 1 . 1 . 1 The mos t  common prob l em is unders ized or p lugged cu lvert s . 

A municipal ity shou ld s et a min imum s ize for cu lverts . The Pub l ic Works 

St andards recommends 18 inches in diamet er except under dr iveways where 15 

inches shou ld be a min imum . The l ack of  adequate headwa l l s on a cu lvert a l lows 

dirt to wash into the cu lvert and does not protect the ends of a cu lvert from 

be ing bent or broken . I t  is recommended that a l l  cu lverts inc lude headwa l ls on 

each end . 
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303. 1. 2 The s econd most common prob lem is ditches and streams stopped up 

with debris and undergrowth. 

303. 1. 3 A res t rict ion in a maj or drainage area in the form of a box 

culvert instal l ed by a pr ivate owner under a bui lding which caus ed upstream 

f looding on other propert ies. 

30 3 . 1. 4  A pract ice by a municipa l ity o f  a l lowing homeowners to put leaves 

in roads ide ditches in front of thei r  home to be picked up by mu l ching crews . 

Cu lverts became c logged when rainfa l l  occurred be fore the leaves were picked 

up . 

303. 1. 5 Apartment const ruct ion runof f  over loading the downs tream drainage 

sys t em . Runof f  from the apartment comp lex also  dis charged direct ly onto a c ity 

st reet in l arge quant it ies . 

303. 1 . 6  Adequat e ly s ized box culverts which restr ict f low dur ing s torms 

due to debr is co l lect ing on the wa l l s between bays. 

30 3 . 1. 7  Roads ide ditches that f i l l  with s ediment caus ing ups tream 

f looding or overtop caus ing flooding of a lower adj acent property . 

303. 1. 8 Private homeowners inst a l l ing an unders ized culvert acros s 

privat e property which caus es upstream f looding . 

30 3 . 1 . 9  Large ditches eroding and damaging adj acent yards or hous es. 

303. 1. 10 Fences or s ewer s ervices inst a l l ed acros s ditches or streams 

which res t r ict f low caus ing f looding. 

303. 1 . 11 Curbed streets without subsur face s torm drains which wi l l  not 

adequate ly carry stormflow .  

303. 1. 1 2  Ditches with inadequat e grades cause ponding and swampy areas . 

303. 1 . 13 S ink ho les have been f i l led which e l iminates former drainage pas ­

s ages caus ing f looding . 
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303 . 1 . 14 Parking in urban areas in front o f  hous es wi l l  c aus e a ditch to 

be f i l l ed in and caus e f l ooding . 

303 . 1 . 15 Culverts have been ins t a l led too high to drain an area . 

3 03 . 1 . 1 6 A hous e f looded dur ing s torms and the owner sued the c ity for 

damages . The f l ooding was caus ed by inadequate ditches . 

3 03 . 1 . 1 7 Culverts have been instal led o f  sufficient s ize but not deep 

enough so that in order to make us e of  the upper port ion of  the cu lvert , 

upstream property wou ld f lood . 

30 3 . 2 Pot ent ial  Administ rat ive Prob l ems 

Stormwater comp laints monopo l ize  the t ime of c ity o f f i c i a l s  espec i a l ly 

after a rainfa l l .  Histor ical ly most municipa l it ies have fo l lowed a po l i cy 

of  so lving drainage prob lems only when comp l a int s ar is e .  I f  the recommenda­

t ions contained in this document are used as a bas is to imp l ement a com ­

prehens ive stormwat er management p l an ,  these  comp l a int s shou ld be minimized 

and improvement s can be budgeted annual ly .  Even with the p l an ,  prob l ems 

wi l l  cont inue un less  the exist ing prob l ems are e l iminated , the dra inage sys 

t em is ma int ained per iodica l ly ,  and addit ions to the system are s ized and 

recorded prope r ly .  

30 3 . 3 Pot ent ial  Lega l Prob l ems 

Lawsuits f i l ed against municipa l it ies are common in drainage s ituat ions . 

Even though , as exp la ined in Sect ion 302 , the municipa l ity is  not usua l ly held 

l iab le  in court , the t ime and expens e o f  defending the suits is cons ider ab l e . 

Readers are re ferred to paragraph 30 2 . 1 as to potent ial  l iab i l ity from adopt ing 

a s tormwat er management p l an .  In a proper ly conce ived and executed stormwater 
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management plan ,  when pa.st comp laints are addressed and so lved on a s chedu l e ,  

and no addit ional f low i s  a. l lowed , legal prob lems and l iabi l ity should be 

minimized . 
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40 1 .  SCOPE 

SECTION 400 
REGULATIONS 

The mos t  e ffect ive method of l imit ing future runo f f  to pres ent l eve l s  is  

s tormwater regu l at ion . This s ect ion wi l l  recommend regu l at ions des igned to 

pres erve pres ent s torm condit ions once exist ing prob l ems are corrected . 

402 . DRAINAGE EASEMENTS 

402 . 1 General 

I t  is recommended that a l l  drainageways which carry water  from one piece 

of  property to downstream property have drainage eas ements the width o f  the 

improved channe l p lus 10 feet on both s ides . No drainage eas ement , regard les s 

o f  the conduit , sha l l  be les s than 20  feet in width . 

40 2 . 2  Acquis it ion 

Even though a municipal ity is not bound to provide s torm s ewerage ( s ee 

Sect ion 302 ) , the provis ion and maintenance of  s torm s ewers is a pub l ic s ervice 

that w i l l  minimize t ime consuming comp laint s . 

Tennes s ee l aw provides a quick procedure for condemning property for 

eas ements for the pub l ic good . Apprais a l s  are required and p ayment is bas ed 

on these  apprais a l s . This provis ion is exp lained under TCA 2 9 - 1 7 - 803 . 

40 3 . 3 Maint enance 

The property owner has the respons ib i l ity of maint aining the drainage 

system through his property as exp lained in Sect ion 302 . I t  is suggested that 

spec ific  regulat ions be pas s ed to prohibit dumping t rash or leaves in ditches 

or st reams . The owner could also  be required to maint ain the proper cros s 

s ect ion of  the ditch or creek by removing s edimentat ion . 
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403 . 4  Improvements 

It  is recommended that regulat ions be pas s ed wh ich prohibit cons truct ion 

of bui ldings on drainage eas ements or obstruct ions acros s the eas ement and 

a l low acces s to the eas ement for inspect ion . 

403 . PERMITS 

40 3 . 1 General 

A municipal ity has the r ight to permit and charge for services rendered in 

s izing , des igning , construct ing and maint aining s tormwater fac i l it ies . This 

sect ion out l ines pos s ible  s ervices and fees . 

403 . 2  Dr iveway Connect ions 

It is recommended that regulat ions require an app l icat ion submitt al before 

connect ing dr iveways to pub l ic roads . The app l icat ion should s t ate  the 

locat ion of the driveway , the width of the dr iveway , the depth of the ditch 

under the dr iveway , and the s lope of  the ditch acros s the dr iveway . This 

informat ion can be ent ered into a comput er program to quickly s ize the culvert . 

40 3 . 3  Bui lding Permits 

I t  is recommended that regulat ions be pas s ed to restr ict drainage f low 

rates from a l l  industrial , commerc ial and mu l t i - family deve lopment s to no more 

than occurred before the deve lopment was cons t ruct ed . 

I t  is further recommended that a l l  bui lding permits in thes e zoning 

distr icts be proceeded by a propos ed drainage p l an to be submitted for approva l 

to the C ity . This p l an shou ld be stamped by an engineer l icens ed to do 

engineer ing in Tennessee and qua lified for drainage des ign . The p l an should 

show detent ion bas ins or other st ructures des igned to accomp l ish the purpos e 

expres s ed above and inc lude calculat ions . The p l an should also  show the tot a l  
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area o f  the deve lopment , the weighted runo ff  factor , the locat ion o f  the s ite 

with respect to surrounding s t reets and a l l  exist ing drainage s t ructures on the 

s it e  or  on s treets adj acent to the s it e . This informat ion i s  needed for the 

comput er program to determine whether drainage s t ructures downs tream wi l l  be 

af fected . 

403 . 4  Fees 

Fees for s erv ices invo lved in s izing drainage structures or  reviewing 

des igns submitted by deve lopers shou ld be charged to the owner .  The fees 

should be sufficient to cover the cost o f  administ rat ion ,  des ign or review ,  

and field inspect ion . This cost cou ld vary f rom as low as $25 . 00 for a 

dr iveway cu lvert to s everal hundred do l lars for a subdivis ion or shopp ing 

center . I t  mus t  be emphas ized that fie ld inspect ion , a lthough usua l ly 

omitted , is o f  utmost importance s ince it is the on ly method of  as sur ing that 

the approved drainage fac i l it ies are ins t a l led .  

A municipal ity may elect to des ign a l l  drainage sys tems its e l f  even for 

large deve lopments in order to cont ro l s iz ing and cons truct ion more comp l et e ly 

and to coordinate the des ign with the ent ire drainage sys t em . In this cas e ,  

the fee shou ld be larger , perhaps bas ed on a percent age o f  the cons truct ion 

cost . 

S ince the C ity wi l l  have a perpetual ob l igat ion for maintaining drainage 

structures and ditches , it is reasonab l e  to charge an init i a l  fee or an annua l 

fee to cover this cost . The init ial fee wou ld have to be the pres ent worth 

va lue of the annua l  maintenance cost . The annua l fee cou ld be charged for a l l  

deve lopments front ing pub l ic s t reets on a front foot bas is . 
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404 . ZONING 

404 . 1 General 

-.. � ; ,  

I t  i s  recommended that exit ing zoning ordinances b e  care fu l ly rev iewed to 

determine whether they protect f loodway areas from deve lopment that wou ld det er 

the flow during storms. 

404 . 2 F loodway 

It is recommended that a l l  area within the 1 0 0  year f lood boundary as 

determined by the Nat iona l F lood Insurance Program or other r e l iab l e  sources 

be c l as s i f ied as F loodway zoning . This zoning should be shown on a map . The 

zone should prohibit a l l cons truct ion , storage , parking , and any other 

act ivity that wou ld af fect s tormwat er f low in the f loodways . 

It is recommended that the zoning ordinance prohib it f i l l ing in the area 

un les s calculat ions by a registered engineer show that flood leve ls  wi l l  not be 

increas ed. 

404 . 3 Flood Prone Areas 

A f lood zoning area for local ized areas not inc luded in s tud ies shou ld be 

s et as ide bas ed on historical informat ion . I f  construct ion or act ivit ies in 

such an area raises local ized f lood l eve ls to the po int that damage occurs , 

thes e areas shou ld be inc luded in f loodway zon ing. 

405 . SUBDIVI S I ON REGULATI ONS 

405 . 1 General 

I t  is recommended that exist ing s ubdivis ion regulat ions be reviewed to 

determine whether stormwat er is contro l l ed to permit proper review and fees and 

to l imit increas ed future f low. 
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405 . 2  Eas ement Requirements 

The Regu l at ions should require drainage eas ement s along a l l  ditches or 

s t reams to be shown on subdivis ion p l ats . 

405 . 3  Drainage Requirements 

I t  is recommended that regulat ions be pas s ed to l imit future s tormwat er to 

current l eve l s . This can be accomp l ished with detent ion bas ins or other 

methods . As a minimum this regu l at ion shou ld app ly to commerc i a l , indus t r i a l  

and mu lt i - fam i ly zoning and cou ld app ly to a l l  zoning . 

Addit iona l ly ,  the Regu l at ions shou ld require that a l l ditches , cu lvert s , 

and br idges be submitted to the C ity for approva l before bui lding permits are 

is sued . 

405 . 4  Drainage Structure Des ign 

I t  is  recommended that Subdivis ion Regu l at ions adopt the Local  Government 

Pub l ic Works St andards and Spec i f icat ions as re ferenced in Sect ion 104 for a l l  

drainage structure and waterway des ign . 

405 . 5  Drainage P l an Review 

A po l icy shou ld be adopted and imp lemented that c lear ly regu l at es the 

procedure for submitt ing p l ans for review of drainage . The pub l ic works 

department , a committee of qua l i f ied individua ls  or the C ity ' s consu l t ing 

engineer shou ld be de legated to review and approve p l ans . The review shou ld 

inc lude the s izing , material  and conf igurat ion o f  s t ructures , ditches and 

detent ion bas ins , and the e ffect of thes e fac i l it ies on downst ream s t ructures . 

The computer program des cr ibed above w i l l aid in this review . 
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405 . 6  Fees 

Fees can be charged for subdivis ion p lat review to cover the cost 

invo lved . The fees shou ld be bas ed on acreage . 

406 . PLANNING ARE A REGULATIONS 

As exp l a ined in Sect ion 302 , the s t at e  p l anning office has estab l ished 

p l anning regions for many cit ies in Tennessee which inc ludes the municipality 

and t e r r itory adj o ining and w ithin f ive m i l es of the cit y  l imits.  In  such 

cases , the C ity acts as a regional p l anning commission and can adopt 

r egu l at ions governing the subdivis ion of l and in this area . I t  is 

recommended that mun icipa l it ies us e this authority to regu l at e  drainage that 

wi l l  affect the area ins ide the city l imits . 
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5 0 1 . SCOPE 

SECTION 5 0 0  
MAINTENANCE 

The suggest ions contained in this Document for the correct ion and im -

provement o f  a drainage sys tem wi l l  work on ly when the sys t em is maint ained . 

This s ect ion suggests maint enance procedures that can be used to as sure the 

cont inued s ervice of thes e fac i l it ies.  

502 . ROUTINE 

I t  is recommended that a l l  ditches , streams and drainage s t ructures be 

c leaned and re-shaped on a per iodic bas is . Both large and smal l s t ructur es and 

wat erways wi l l  normal ly become c logged with debr is , s ediment , and vegetat ion at 

least each f ive years to the po int that f looding can occur . The frequency and 

s everity o f  this c logging depends on the s lope , the degree o f  meander ing and 

the s ide s lope condit ion of wat erways and depends on upst ream condit ions and 

ent rance condit ions in drainage s t ructures. 

A crew shou ld set as ide sufficient t ime annual ly to inspect a l l  structures 

and wat erways and to c lean and remove veget at ion where neces s ary. 

503 . POST STORM 

I t  is recommended that a l l  culverts and br idges with center p iers or wa l l s 

be inspected rout ine ly after each storm and c l eaned i f  neces s ary . Certain box 

culverts may need to be added to this l ist i f  they rout ine ly accumu l ate debr is . 

Accumulated debris is a maj or caus e of f looding and shou ld be qu ickly removed , 

espec ial ly s ince many storm event s fo l low c l os e ly on one another .  
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5 04 . FUNDI NG AND STAFF ING 

In order to budget the recommended maintenance , a municipal ity shou ld 

out l ine the t ime for rout ine and pos t s torm inspect ion and maintenance. 

A one or two man crew can handl e  inspect ion in a l l  Qut the l argest  ystems . 

Rout ine sma l l  ditch c l eaning can be accomp l ished with a grader and l arger 

ditches can be ma intained with a back hoe . Vegetation and s edimentat ion 

removed may require loaders , backhoes , bu l ldozers , excavators and/or dump 

trucks . Hand work may a l s o  require power s aws and burning . This work can be 

accomp lished in the summer when water f low is low with t emporary help . Some 

cities wil l s t a f f  a ful l  t ime two man crew year around for inspect ion and 

rout ine maintenance ,  supp l emented by pub l ic works crews for emergencies and a 

fu l l  summer crew for s t ream c l ear ing . 

I t  is recommended that the annual budget include funding for the equipment 

and l abor des c r ibed above . 
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6 0 1 . SCOPE 

SECTI ON 600 
STORMWATER ORDINANCE 

The mos t conc ise  and comprehens ive means o f  regu l at ing stormwat er is a 

drainage ordinance . This s ect ion wi l l  des cribe pos s ib l e  ordinances , the ir 

adopt ion and imp l ementat ion . 

A mode l ordinance is contained in Sect ion 7 0 0 , the Appendix . S everal  of  

the  paragraphs o f  this ordinance are  pres ented in  opt ional form with var ious 

choices . Other paragraphs contain b l anks which must be f i l led in . 

Municipal ities are encouraged to us e these paragraphs as a guide to deve lop an 

ordinance suited to the ir part icu l ar s ituat ion . 

602 . AUTHORI ZATION 

The Legis l ature o f  the State o f  Tennes s e e  has in s ect ion 6 - 2 1 - 20 1 ,  

Tennes s ee Code Annotated , de l egated the author ity to loca l government a l  units 

to adopt regulat ions des igned to promote the pub l ic hea lth , s a fety and gener a l  

we l fare to its c it izenry . 

603 . DESCRIPTION 

An ord inance mus t  be adopted in the form accept ed by the local government . 

The ordinance shou ld give as a minimum the t it l e ,  the author ity , the purpos e ,  

de f init ions , s t andards , requirement s , enforcement and penalt ies . Thes e  general  

categor ies are pres ent ed below in det a i l  and in s evera l  cas es , opt ional form . 

604 . ADOPTION 

Municipa l it ies are urged to adopt a form of  the ordinance pres ented her e in 

that w i l l s erve to l es s en or avoid hazards to persons and property caus ed by 

increas ed stormwat er runof f  or by obs truct ions to drainage . 
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605 . IMPLEMENTATI ON 

The adopted ordinance mus t be imp l ement ed by enforc ing app l icat ions , 

permits , and maint enance and purchas ing equipment and h i r ing personne l for 

administering the program . 

606 . FEE S 

I t  is recommended that the ordinance set fees suf f ic i ent for the add i ­

t iona l cost of administering permit , rev iew and inspect ion procedures .  The 

addit iona l cos ts of imp lement ing a storm management p l an such as cap i t a l  and 

maint enance cos t s  shou ld be addres s ed individual ly by the municipal ity . 

6 0 7 . ENFORCEMENT 

The ordinance shou ld spe c i fy that vio lat ions of the provis ions of the 

ordinance is const ituted as a mis demeanor subj ect to f ines . 
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7 0 1 . TITLE 

SECTION 7 0 0  
APPENDIX 

Ordinance No . 

This Ordinance sha l l  be known as The ______ ------__ 

Management Ordinance . 

7 0 2 . AUTHORITY 

Stormwat er 

Thes e  regulat ions are adopted pursuant to the power and author ity ves ted 

through Sect ion 6 - 2 - 20 1 o f  the Tennes s ee Code Annotated . 

703 . PURPOSE 

The purpos e  of this Ordinance is to les s en or avoid hazards to persons and 

proper,ty caus ed by increas ed s tormwater runof f  or by obs truct ions to drainage . 

704 . DEFINITIONS 

7 04 . 1 Rules App lying To Text ; Definit ions 

Un less  spec i f ica l ly de f ined , words or phrases sha l l  be interpreted so as 

to g ive them the meaning they have in common us age and to give this chapter its 

most  reasonab l e  app l icat ion . For the purpos e  of  this  S ect ion , certain ru les o f  

cons truct ion app ly here in a s  fo l lows : 

7 04 . 1 . 1 Words us ed in the pres ent tens e inc lude future t ens e ;  and the 

s ingu l ar inc ludes the p lural , un less  the cont ext c lear ly indicates the 

cont rary . 

7 04 . 1 . 2 The term " shal l " is a lways mandatory and not dis cret ionary ; the 

words "may" and "wi l l" are permis s ive . 
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704 . 1 .  3 The term "drainage management p l an" refers to eit.her ; the ' 

pre l iminary drainage management p l an or the final drainage management p l an 

des cribed in this chapter . 

704 . 2 Adverse Impact 

Any modif icat ions , alterat ions , or effects on a feature or characteristic 

of community waters inc luding their qual ity , quant ity , hydrodynamics , sur face 

area , species compos it ion , l iving resources , aesthet ics or us efu lness for human 

or natura l  uses which are or may pot ent ial ly be harmful or inj urious to human 

health ,  we l fare , s afety or property , to bio logical product ivity , divers ity , or 

stab i l ity , or which unreasonab ly int erfere with the enj oyment of l i fe or 

property , inc luding outdoor recreat ion . The term inc ludes s econdary and 

cumu lat ive , as we l l  as direct impacts . 

704 . 3 APPLICANT 

The record owner ,  or his author ized repres ent at ive , of a tract of land 

that is the s ite of deve lopment , or deve lopment act ivity within the s cope of 

this Ordinance . 

704 . 4  Base F lood E l evat ion 

The elevat ion at any locat ion de l ineat ing high waters having a one -percent 

probab i l ity of being equaled or exceeded in any given year ( a lso known as the 

100 -year f lood) . 

7 04 . 5 Bui lding 

Any structure built for the support , she lter or enc losure of persons , 

anima l s , chatte l s , or movab le property of  any kind . 
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7 04 . 6 Capacity of  a Storm Drainage Fac i l ity 

The maximum ab il ity of a storm Drainage fac i l ity to convey , detain or 

retain s tormwater f lows w ithout caus ing subs tant ial damage to pub l ic or pr ivat e 

property , and in the case o f  a p ipe , without surcharging .  

7 04 . 7 Channe l 

A natura l or  art i f icial  open watercours e  with def inite bed and banks which 

periodical ly or cont inuous ly contains moving water or  which forms a connect ing 

l ink between two bodies of water . 

7 04 . 8 Compens atory Storage 

An art i f icial ly excavated vo lume of storage within a f loodp lain used to 

balance the loss o f  natural  f lood sto rage capacity when art ificial  f i l l or 

s tructures are p l aced within the f loodp l ain .  

7 04 . 9 Conduit 

Any channe l ,  p ipe , s ewer or  culvert us ed for the conveyance or movement of 

water , whether open or c losed .  

7 04 . 10  Contro l  Device 

An e l ement of  a dis charge structure which a l lows the gradual r e l ease of 

water under cont ro l l ed condit ions . 

7 04 . 1 1  Cont ro l E l evat ion 

Des ign e l evat ion of a discharge st ructure at which , or be low which , water 

is  cont ained behind the s t ructure . 

7 04 . 12  Detent ion 

The de l ay of storm runo ff  prior to dis charge into receiving waters . 

48 



7 04 . 1 3  Det ent ion B as in 

A fac i l ity const ructed or modif ied to res tr ict the f low of stormwat er to a ·  

pres c r ibed maximum rat e , and to concurrently detain the exces s wat ers that 

accumu l at e  behind the out let . A wet bottom detent ion bas in i s  a s t ructure 

des igned to retain a permanent poo l o f  wat er after having provided its p l anned 

detent ion of runof f  during a s torm event . A dry bottom detent ion bas in i s  

des igned to b e  comp l et e ly dewat ered after having provided its p l anned detent ion 

of runo ff dur ing a s torm event . 

7 04 . 14 Det ent ion Storage 

The t empor ary detaining or storage of s tormwater in storage bas ins , or 

rooftops , in st reets , parking lot s , s choo l yards , parks , open space , or other 

areas under predet ermined and contro l led condit ions , with the rate o f  drainage 

therefrom regu l at ed by app rop r i at e l y  ins t a l led devices . 

7 04 . 15 Det ent ion Vo lume 

The vo lume of water equal to the dif ference between the cont ro l e l evat ion 

of a dis charge s t ructure and the max imum l eve l of which wat er can be 

accumu l ated pr ior to discharge t imes the average area of open sur face s torage 

( between the cont ro l e l evat ion and maximum l eve l ) behind the dis charge 

s t ructure ) .  

7 04 . 16 Deve loper 

Any ind iv idua l ,  f i rm ,  corporat ion , as soc iat ion , partne rship , or other 

ent ity invo lved in commenc ing proceedings under this chapter to e f fect the 

deve lopment of l and for hims e l f  or anothe r .  
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7 04 . 1 7  Deve lopment o r  Deve lopment Act ivity 

The carrying out of  any bui lding or mining operat ion or the making o f  any 

material  change in the us e or appearance o f  any s t ructure or l and and the 

dividing of land into two ( 2 )  or more parce l s . A change in the intens ity o f  

us e o f  land , such a s  increas e in the number o f  dwe l l ing units i n  a s t ructure o r  

on l and or a material  increas e in the number of  bus ines s e s , manufactur ing 

estab l ishments , of fices , or dwe l l ing un its in a s t ructure or on land . 

7 04 . 18  Dis charge 

The rat e of out f l ow of water from det ent ion storage . 

7 04 . 19  Discharge Structure 

Structura l  device , usual ly of concret e ,  meta l ,  t imber , etc . , through which 

water is dis charged from a proj ect to the receiv ing water . 

7 04 . 20 Drainage Area 

The area from wh ich water is carried off by a dra inage sys t em ;  a wat ershed 

or catchment area . 

7 04 . 2 1 Drainage Fac i l ity 

An e l ement in a drainage sys t em wh ich inc ludes , but is not l im it ed to any 

of  the fo l lowing : conduits and appurtenant features , cana l s , channe l s , 

d itches , streams , cu lverts , s t reets and pumping stat ions . 

704 . 22 Drainage Syst em 

The sur face or subsurface system which conveys water from or over the land 

inc luding a l l  watercourses , wat er bodies and wet land ( a l s o  referred to as the 

Stormwater Management Sys tem) . 
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7 04 . 23 Eas ement 

Author izat ion by a property owner for us e by another party or part ies of  

all  or any port ion of his /her land for  a spec ific purpose . 

7 04 . 24 E levat ion 

Height in feet above mean sea leve l according to Nat ional Geodetic 
'I 

Vert ical Datum ( NGVP ) as corrected in 1929 . 

704 . 25 Emergency Sp il lway 

Sadd le or low point fac i l ity located around the r im of a dammed 

impoundment such as a detent ion or ret ent ion bas in for providing an effic ient 

and s afe means of conveying the maximum des ign f lood . Dis charge through the 

impoundment , without overtopping the dam . Minimum s ize depends upon degree of  

downstream deve lopment , s ize of  dam , and any app l icable  s t ate regulat ions . 

7 04 . 26 Excess Stormwat er Runoff 

The vo lume and rate of  flow of stormwater dis charged from a drainage area 

which is or wi l l  be in exces s of that vo lume and rate which is spec i f ied in 

this Ordinance . 

704 . 2 7 Floodplain 

The spec ial f lood hazard lands adj oining a watercours e ,  the sur face 

elevat ion of which is equal to or lower than the Bas e  F lood E levat ion ( the 100 

year f lood ) , which are subj ect to per iodic inundat ion during f loods . 

704 . 28 F loodway 

The channe l of a wat ercourse and thos e port ions of the adj o ining 

f loodpl ain which are reasonab ly r equired to carry and dis charge the des ign 

flood . 
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704 . 29 F lood Fr inge 

The higher port ion of the floodp lain ,  immediat e ly adj acent to and on 

either s ide of the f loodway , occupied by quiescent or s low moving waters dur ing 

f loods . 

F l ood Fr inge ( opt ional definit ion ) 

Lands lying out s ide the des ignated f loodway , but within the area subj ect 

to inundat ion by the f ive hundred ( 5 0 0 )  year flood . 

7 04 . 30 High Water E levat ion 

The e l evat ion of f loodwaters of a f lood of speci fied frequency or 

occurrence at any given point . 

7 04 . 3 1  Impervious Surface 

A surface which has been compacted or covered with a l ayer of materials  so 

that it is highly res istant to inf i l trat ion of water ; the term inc ludes mos t  

convent ional ly sur faced s t reets , roofs , s idewalks , parking lots and s im i l ar 

st ructures . 

7 04 . 32 Local Deve lopment O f f icial  

The person emp loyed by the governing body given the respons ib i l it ies for 

enforcing this Ordinance ( the official  so des ignated cou ld be the Zoning 

Administ rator , the Subdivis ion Inspector , the Bui lding Officia l , the Loca l  

Government Engineer o r  other person emp loyed by the Governing Body ) . 

7 04 . 33 Local Government Engineer 

A Profes s ional Engineer ( P . E . ) registered in the State o f  Tennes s ee 

retained by the Governing Body ( as s t af f ,  consultant or through cooperat ive 

agreement with another pub l ic agency ) to review and comment upon s tormwater  

management p l ans on beha l f  of  the Governing Body . 
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7 04 . 34 O f f - S ite Det ent ion Bas in 

A feature or structure for temporar i ly stor ing eXces s s tormwater 

or iginat ing at two or more s ites having devices for contro l l ing the rat e  of 

releas e of the stored water , and located downs tream of al l s ites where the 

runof f  or iginates . 

7 04 . 35 On- S it e  Detent ion Bas in 

A feature or s t ructure for temporar i ly storing exces s stormwaters , having 

devices for cont ro l l ing the rate of releas e  of the stored waters , and locat ed 

within the s ites where the runo ff or iginates . 

7 04 . 36 One Hundred -Year Storms 

Rains torms of varying durat ions and intens ities having a one percent 

probabil ity of recurr ing in any one year . 

7 04 . 3 7 One Hundred-Year Storm Runo ff 

The s tormwat er runo ff from a rain event of  spec ific int ens ity and durat ion 

having a one percent probab i l ity of occurr ing in any one year . 

7 04 . 3 8 Overflow E l evat ion 

Des ign e l evat ion of a dis charge structure at which po int , or above which 

po int , wat er leaks out , or b l eeds out , through a cont ro l device down to the 

cont ro l e l evat ion . 

7 04 . 39 Peak F low 

The maximum rate of f low of  wat er at a given point in a channe l or conduit 

resu lt ing from a predetermined storm or f lood . 

7 04 . 40 Pos t -deve lopment Condit ions 

Thos e condit ions which are expected to exis t ,  or do exis t ,  after 
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alterat ion , result ing from human act ivity , of the natural topography , 

vegetat ion and rate , vo lume or direct ion of sur face or groundwat er f low .  

7 04 . 4 1 Pre -deve lopment Condit ions 

Those condit ions wh ich existed at the t ime this Ordinance become 

effect ive in terms of topography , vegetat ion and rat e ,  vo lume or direct ion of 

sur face or groundwater f low , as indicated by the best avai l ab le histor ical 

dat a .  

704 . 42 Pr imary drainage (Water Management ) Systems 

Inc ludes maj or waterways and appurtenant st ructures or sys t ems whose total  

tr ibut ary area from or igin to  out fal l exceeds or equals 5 0  acres . 

7 04 . 43 Profes s iona l Engineer 

An engineer du ly registered or otherwise author ized by the State of 

Tennes s ee to pract ice engineer ing . 

7 04 . 44 Rat iona l method 

An empirical formu la for calcu l at ing peak rates of runo ff resu lting from 

rainfa l l . Expres s ed mathemat ica l ly , the formu l a  is : 

Q=C IA 

Where Q = peak f low in cub ic feet per s econd ( cfs ) 

C = runo ff coe f f ic ient , or fract ion o f  runo ff 

to rainfa l l ,  dependent on type of surface 

cover and topography 

I = rainfal l int ens ity , in inches per hour ,  for 

a spec ific storm and durat ion 

A = wat ershed area , in acres 
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7 04 . 45 Rece iving Bodies of  Water 

Any water body into which surface waters f low .  

7 04 . 46 S ite P l an 

The p l an ,  usual ly in map form , prepared pursuant to the governing body ' s 

zoning or other l and deve lopment ordinances as a requirement of  the deve lopment 

of property . 

7 04 . 4 7 Stormwater Runof f  

The wat ers der ived from rain fal l ing or snow melt ing within a t r ibut ary 

drainage bas in ,  f l owing over the surface of the ground or co l l ected in a 

s tormwat er drainage system ,  s torm s ewer , or wat er course . 

7 04 . 48 Subdivis ion 

The divis ion of a parce l of l and , whether improved or unimproved , into two 

or more cont inuous lots or parce ls  of l and des ignated by reference to the 

number or symbo l of lot or parce l cont ained in the p l at of such subdivis ion , 

for the purpos e ,  whether immediate or future ,  of trans fer o f  ownership or , i f  

the estab l ishment of a new st reet is invo lved , any divis ion of such parce l . 

The term inc ludes a resubdivis ion and , when appropr iate to the cont ext , relates 

to the proces s of subdividing and to the land subdivided . 

7 04 . 49 Ten -Year Storm 

Us ing local rainfa l l  curves the 10 -year storm event was s e l ected as the 

des ign storm . This event has a 10  percent probab i l ity o f  be ing equaled or 

exceeded in any given year . 

7 04 . 50 Time of Concent rat ion 

The e l apsed t ime for stormwat er to flow from the most distant po int in a 

drainage bas in to the out let or po int in ques t ion .  
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7 04 . 5 1  Watercours e  

Any s t ream ,  creek ,  brook , branch , natural o r  art i f icial  depres s ion , 

s lough , gu lch ,  reservoir , lake , pond or natural or man-made drainageway in or 

into which stormwater runof f  and f lood waters f low either regu l ar ly or 

intermittent ly . 

7 05 . APPLI CAB ILITY ,  EXEMPTIONS ,  MODIFICATIONS AND APPEALS 

7 05 . 1 App l icab i l ity 

A Stormwater Management P l an prepared in accordance with this Ordinance ,  

mus t  b e  approved by the Governing Body , unless  exempted by Subs ect ion B below ,  

o r  waived pursuant t o  Subs ect ion C below ,  before : 

7 05 . 1 . 1 .  Recording a Subdivis ion P lan , subdividing l and or commenc ing 

deve lopment for subdivis ion ; or 

7 05 . 1 . 2 .  Commenc ing res ident ia l , inst itut iona l ,  commercia l , 

industrial , ut i l ity deve lopment or other deve lopment act iv ity as 

def ined by this Ordinance ( inc luding roads , ut i l ity rights -of -way and 

any other dedicated l ands ) ; or 

7 05 . 1 . 3 .  A ltering , rerout ing , deepening , widening , obst ruct ing or 

changing the characterist ics of an exist ing drainage sys tem or taking 

such act ions that wou ld creas e o ff - s ite adverse  impacts ; or 

7 05 . 1 . 4 .  Excavat ing , f i l ing , grading , draining or paving lots , parce l s  

or areas . 

7 05 . 1 . 5 .  App l icab i l ity ( opt ional ) : Any person , firm ,  corporat ion or 

bus ines s propos ing the fo l lowing act ivities within the municipal ity sha l l  app ly 

to the Local Deve lopment Official  for approval o f  a Stormwater Management P l an 

and issuance o f  a drainage permit as specif ied in this chapt er : 
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7 05 . 1 . 5 . 1 .  Altering , rerouting , deepening , widening , obs tructing , or 

changing in any way an existing drainage system out s ide the f loodway ; or 

7 0S . 1 . 5 . 2 . Commencing deve lopment for : 
f 
• 

Subdivis ions 

Shopping Centers 

Commercial or indus t r ial  facilities ; or 

7 0S . 1 . 5 . 3 . Commencing any other deve lopment which may : 

Significant ly increas e or decreas e the rate or 

quantity o f  s urface water runof f  

Degrade the qua lit y  of  water 

Adverse ly affect any wet l and or 

Adverse ly af fect any s inkhq l e ,  watercours e or 

waterbody 

7 05 . 2  E xemptions 

Deve lopment within a s ubdivis ion shal l not require approval of a 

Stormwater Management Pl an if each o f  the fo l lowing conditions have been met : 

70S . 2 . 1  Drainage provis ions for the project were previous ly approved 

and remain va lid as part of a fina l p l at ;  

70S . 2 . 2  The deve lopment is conducted in subst ant ial  accordance with 

the Stormwater Management provis ions cont ained in the deve lopment p l an 

submitted with the fina l p l at as approved . 

7 05 . 2  Exemptions ( Optiona l )  

Stormwater Management Plans and drainage permits are not required for 

deve lopment occurring on individual s ing l e - family and two - family lots and 
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parce l s  located in subdivis ions , providing the fo l lowing condit ions have 

been met : 

7 05 . 2 . 1 A Stormwat er Management P l an for an area in which the subj ect 

lot or parce l is located , was previous ly approved and cont inues to  be 

imp lemented ; 

7 05 . 2 . 2  The res ident i a l  deve lopment has been and is be ing conducted in 

accordance with the previous ly approved Stormwater Management P l an ;  

7 05 . 2 . 3  Written not ice o f  intent t o  commence deve lopment i s  de l ivered 

to the Local  Deve lopment O f f icial  within 30  days be fore commencing 

deve lopment . The not ice sha l l  be submitted on forms supp l ied by the 

town engineer and mus t  inc lude : 

The name , addres s ,  and t e l ephone number o f  the owner 

and deve loper ; and 

The locat ion o f  the deve lopment ; and 

A des cript ion and a sketch of the propos ed deve lop ­

ment ; and 

Any other informat ion requested by the Local  

Deve lopment Officia l . 

7 05 . 2  Exempt ions ( Opt iona l )  

I s o l ated s ing l e - fami ly lots o f  any s ize and two - fam i ly res ident ial  

lots ( parce l s ) greater than one ( 1 ) acre  sha l l  not require approval  o f  a 

Stormwat er Management P l an ,  nor a drainage perm it , un l ess the Local  Deve lop 

ment O f f icial  determines there to be a need for such P l an .  Wr itten not ice 

of int ent to commence deve lopment sha l l  be de l ivered to the Local  Deve lopment 

Official . 
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7 05 . 3  Modification and Waiver of  Requirements 

The Governing Body or the Local Deve lopment Official,  upon written 

supportive recommendation of  the Local Government Engineer, may modi fy or 

waive the requirements o f  this Ordinance in respons e to a wr itten request  

from an App licant cit ing the modification or waiver requested, us ing the 

fo l lowing c r iteria .  A l l  dec is ions , approval s  and denia l s  regarding 

modificat ions and waivers sha l l  be prepared and reported to the Governing 

Body at the next regu l ar meeting of the Governing Body in writ ing, by the 

Local Deve lopment Officia l  with specific reference to the requirement ( s )  

modified o r  waived . Decis ion of  the Local  Deve lopment Official  may be ap 

pea l ed cons istent with the requirements of  this Ordinance .  Modificat ion or 

waivers to the requirements of  this Ordinance may be granted i f :  

There are specia l  circums tances app l icab l e  t o  the subj ect 

property or its intended us e that do not app ly to other 

properties or us es in its s ame c las s o f  act ivity ; and 

The app licant demons trates that the modificat ions s or waiver 

wi l l  not create adverse  impacts . 

7 05 . 4  Appea ls 

Decis ions of the Local Deve lopment Official may be appea led, in 

writ ing, by the App l icant or a party potent ial ly suffering adver s e  impacts 

within ten ( 10) working days of  the date on which the Loca l  Deve lopment Of 

ficial  submitted his written report to the Governing Body . Appea ls  sha l l  be  

heard by the Governing Body at their next regu l ar meet ing . 
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706  APPLICATION PROCEDURES ,  REQUIRED SUBMITTALS AND FEES 

7 06 . 1 Pre -App l icat ion Conference 

7 0 6 . 1 . 1 Purpose : The purpos e  o f  the Pre -App l icat ion Conference is to dis ­

cus s concept s ,  accept ab l e  s ources of  informat ion , app l icab l e  requirement s and 

in format ion known about the subj ect property prior to submitt a l  o f  the 

Stormwater Management Permit App l icat ion in order to ident i fy is sues that 

should be addres s ed by the App l icant . 

706 . 1 . 2  Required Informat ion : At the t ime when a Pre-App l icat ion 

Conference is reques ted by the App l icant , the Pre -App l icat ion Conference Form 

( Attachment 1 )  sha l l  be submitted by the App l icant to the Local Deve lopment 

O f f icial  and sha l l  be accompanied with the fo l lowing informat ion : 

706 . 1 . 2 . 1 A locat ion map o f  the property at a scale  o f  1 " 
= 2000 ' or 

s im i l ar scale  that shows regiona l features ( such as USGS 7 . 5 ' Quadrangl e  Maps ) .  

706 . 1 . 2 . 2  A st atement and sketch o f  the property at a reasonab l e  s c a l e  

expres s ing the int ent and s cope o f  the proposed proj ect and the extent o f  

dis turbance t o  the natura l and ex ist ing drainage system on and around the s it e . 

7 0 6 . 1 . 3 Rev iew Proces s : The Pre -App l icat ion Conference Form and the 

accompany ing informat ion shal l be reviewed by the Local  Deve lopment Officia l , 

the Local Government Engineer and other persons with spec ial  t echnical 

expert ise  as  deemed appropriate by the Local Deve lopment O f f i c ia l . The review 

sha l l  be comp leted within ten ( 1 0 )  work ing days after submiss ion o f  the Pre­

App l icat ion Conference Form . The Pre-App l icat ion Conference shal l be he ld 

between the App l icant , Loca l  Deve lopment O f f icial , Local Government 

Eng ineer , and other pers ons as deemed appropriate by the Local Deve lopment 

Official  within f ive ( 5 )  work ing days after comp let ion of the review . 
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7 0 6 . 1 . 4  Fees : No fee shal l be charged for the Pre -Appl icat ion Review and 

Conference . 

7 06 . 2 Stormwat er Management P l an Approval App l icat ion 

7 06 . 2 . 1 Purpos e :  The purpos e o f  the Stormwat er Management P l an review 

process is  to provide an organized framework for eva luat ing and act ing upon 

propos a l s  for deve lopment as they relate to s tormwat er management is sues . 

7 06 . 2 . 2  Required Informat ion : It  is  the respons ib i l ity of an App l icant 

to inc lude suffic ient informat ion in the Stormwat er Management P l an to enab l e  

evaluat ion of the environmenta l  qual ities of  the af fected are a ,  the potent ial 

and predicted impacts of the proposed act ivity on affected wat ers , and the 

ef fect ivenes s and acceptab i l ity of the measures propos ed by the App l icant for 

prevent ing or reduc ing advers e impacts . 

The app l icant sha l l  furnish the Local  Deve lopment Official  with s even ( 7 )  

copies of the Stormwater Management P l an Approval App l icat ion Form 

( Att achment 1 )  and Stormwater Management P l an ,  s ealed by a Profes s ional  

Engineer registered in the State of Tennes s e e ,  as des cribed be low . 

7 06 . 2 . 2 . 1 Stormwat er Management P l an Approva l App l icat ion Form 

( Att achment 1 )  

706 . 2 . 2 . 1 . 1 The name , addres s , and t e l ephone number o f  the App l icant , 

and the Owner if  different from the App l icant . 

706 . 2 . 2 . 1 . 2  

7 06 . 2 . 2 . 1 . 3  

Name and addres s of  the Pro fes s ional Engineer . 

The lega l des cript ion o f  the property . 
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7 06 . 2 . 2 . 2 Pre- deve lopment S ite Informat ion ( Map s c a l es are min imums ) 

7 06 . 2 . 2 . 2 . 1 Detai led locat ion sketch showing the parce l ,  maj or adj acent 

roads , wat er bodies and exist ing drainage patterns through and around the 

s ite at a scale  o f  1" = 2000 ' . 

7 06 . 2 . 2 . 2 . 2  Topographic map of  the s ite at a s c a l e  o f  1" 
= 100 '  with 5 

foot contour int erva l s . 

7 06 . 2 . 2 . 2 . 3 Locat ion and ident i f icat ion of  veget at ive cover ,  s o i l s  

characterist ics and suitabi l ity , at a scale  o f  1 "  = 1 00 ' . 

7 0 6 . 2 . 2 . 2 . 4  Perco l at ion tests and s o i l s  bor ings , i f  perco l at ion or 

exf i l trat ion systems are propos ed , repres ent at ive o f  des ign condit ion . 

7 0 6 . 2 . 2 . 2 . 5  Locat ion o f  streams and other f lood wat er runo f f  channe ls , 

the ir norma l channe l s , and the extent o f  the f loodp lains at the estab l ished 

high water e l evat ions , and the l imits of the f loodway at a s cale  of 1" 
= 100 ' . 

706 . 2 . 2 . 2 . 6  Locat ion o f  lakes , ponds , swamps and det ent ion bas ins 

indicat ing the ir normal shore l ines , floodp lains and l ines of inf low and 

out f low , at a s c a l e  o f  1" = 1 00 ' . 

706 . 2 . 2 . 2 . 7 Locat ion o f  farm drains , in l ets and out fa l l s , storm , s anit ary 

and combined sewers and out fal l s , s ept ic t ank sys tems and out l ets , if any , 

and s e eps , spr ings and f lowing and other we l l s mapped at a s c a l e  o f  1"  = 

100 ' . 

7 06 . 2 . 2 . 2 . 8  Locat ion and des cript ion o f  nearby exist ing o f f - s ite water 

management fac i l it ies mapped at a scale o f  1 " 
= 100 ' such as we l l s ,  l akes , 

drainage ways , et c . , which might be af fected by the propos ed cons truct ion or 

deve lopment . 
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7 06 . 2 . 2 . 3  Stormwater Management P lan : A stormwater management p l an is 

des igned to s afely manage the stormwater runo f f  fo l lowing the rainstorms 

which exceed the maximum a l lowab le  releas e rate and the capac ity of the 

s tormwater drainage system and/or the s torm s ewer system by det ent ion of  the 

excess stormwat er runo f f . The p l an sha l l  provide or  be accompanied by maps 

at a minimum s ca l e  of 1" = 100 ' and other des cr ipt ive mat er ia l ,  inc luding 

bas is of comput at ions , showing the fo l lowing : 

7 0 6 . 2 . 2 . 3 . 1 Locat ion o f  drainage bas ins showing direct ion of  f low , tak ing 

into account o f f - s ite runof f  be ing routed through or around the proj ect . 

7 0 6 . 2 . 2 . 3 . 2  Locat ion o f  a l l  exist ing drainage fac i l ities ( inc luding , but 

not l imited to , water bodies , wet l ands , waterways , f loodp lains , det ent ion 

ponds , det ent ion bas ins , swa l es , ditches , storm s ewers , storm drains , cu lverts 

and br idges ) which are to be maint ained , altered , or en larged as part o f  the 

s tormwater management sys t em . Provide informat ion as to the ir s ize , s lopes , 

depths , out fa 1 1 s , rece iving wat ers , e l evat ions , cros s s ect ions , pro f i les , 

cons truct ion materials  and other des ign detai l s  as app l icab l e .  

7 0 6 . 2 . 2 . 3 . 3  Locat ion o f  a l l new drainage faci l it ies t o  b e  construct ed . 

P rov ide their des ign detai l s  as app l icab l e . 

7 06 . 2 . 2 . 3 . 4  Locat ion and ext ent o f  exist ing and propos ed impervious 

sur faces ( roads , parking lots , bu i ldings , etc . ) and the ir e l evat ions . Provide 

grading and paving p l ans and spec i f i cat ions . 

7 0 6 . 2 . 2 . 3 . 5  Locat ion and extent o f  r ights -of -way and eas ement s for the 

stormwater management system ,  inc luding a l l  areas to be dedicat ed for water 

management purpos es . 

7 0 6 . 2 . 2 . 3 . 6  I dent i f icat ion and des cript ion o f  "Best  Management Pract ices " 

to be used in the proj ect . 

63 



7 0 6 . 2 . 2 . 3 . 7  Provide s tormwat er management system des ign c a l cu l at ions as 

fo l lows : 

706 . 2 . 2 . 3 . 7 . 1 Des ign storms us ed 

706 . 2 . 2 . 3 . 7 . 2  C a l cu l ated hydrographs of inf low and out f low of des ign 

storms runo f f  for the proj ect s ite under natural and undeve loped condit ions . 

706 . 2 . 2 . 3 . 7 . 3  Hydrographs o f  the des ign storms runo f f  for the proj ect s ite 

under deve loped condit ions . 

706 . 2 . 2 . 3 . 7 . 4  For a l l  detent ion bas ins , a p lot or  t abu l at ion of storage 

vo lumes with corresponding water surface e l evat ions and of the bas in out f low 

rates for those water sur face e l evat ions . 

706 . 2 . 2 . 3 . 7 . 5  Acreages and percent age o f  property propos ed as : 

706 . 2 . 2 . 3 . 7 . 5 . 1 

706 . 2 . 2 . 3 . 7 . 5 . 2  

706 . 2 . 2 . 3 . 7 . 5 . 3  

706 . 2 . 2 . 3 . 7 . 5 . 4  

706 . 2 . 2 . 3 . 7 . 5 . 5  

706 . 2 . 2 . 3 . 7 . 6  

impervious sur faces 

perv ious surfaces ( green areas ) 

l akes , cana l s , retent ion areas , etc . 

tot a l  acreage of  proj ect 

other 

Runoff rout ing calcu l at ion showing dis charge , e l evat ions , 

and vo lumes retained and/or detained dur ing app l icab l e  storm event . 

706 . 2 . 2 . 3 . 7 . 7  Calcu l at ions required for det erminat ion of  min imum bui lding 

f loor and road e l evat ions . 

706 . 2 . 2 . 4  Lega l and Inst itut iona l Informat ion inc luding : 

7 06 . 2 . 2 . 4 . 1 Ident i fy ent ity respons ib le  for operat ion and maint enance of  

the system . 

706 . 2 . 2 . 4 . 2  I f  the operat ion and maint enance ent ity i s  to be  a pub l ic 

body such as a county , city or  drainage distr ict , a pre l im inary l etter from 
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pub l ic body indicat ing wil lingnes s  to accept the s ys tem should be submitted 

with the Stormwater Management Plan . A fina l letter of acceptance by the 

Governing Body is required upon comp l etion of cons truction . 

7 06 . 2 . 2 . 4 . 3  I f  the entit y  is a homeowners as soc iation , then documents 

verifying the exis tence o f  s uch an organization and it s ab i l ity to accept 

operation and maintenance respons ib i l ity must be submitted with the Stormwater 

Management Pl an . A final l etter of  acceptance by the Homeowners As soc iat ion 

mus t be submitted prior to commencement of construct ion . 

7 06 . 2 Review Proces s :  The Loca l Deve lopment Official  w i l l  as cer tain the 

comp letenes s of the Stormwater Management Pl an Approva l App l ication within five 

( 5 )  working days of s ubmis s ion or resubmis s ion . The Local  Deve l opment Official  

wi l l  return incomp l ete app l ications to the App l icant for  comp l etion and 

resubmiss ion . After determining that the app l icat ion is comp l ete , the Local  

Deve lopment Of ficial  wil l distribute cop ies o f  the app l icat ion for review and 

comment to the Local  Government Engineer ,  and other persons with special 

technica l expertise  as deemed appropr iate by the Loca l Deve lopment O f ficia l . 

Within thirty ( 30) ca l endar days after s ubmis s ion of the comp leted Stormwater 

Management Plan Approval App l ication by the App l icant, the Local Deve lopment 

Official  sha l l  approve , approve with specif ied condit ions or deny the 

app l ication and sha l l  not i fy the App l icant according l y .  I f  a decis ion on the 

app l ication is not rendered by the loca l  Deve lopment Official  within thirty 

( 30) calendar days after s ubmiss ion of  a comp lete app l ication , the App l ication 

wi l l  automatica l l y be approved without condit ions . I f  the Stormwater 

Management Pl an Approva l App l icat ion is denied or approved with conditions , the 

Loca l Deve lopment Officia l sha l l  s tate the reasons for denial or the specified 
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condit ions . I f  the App l icant fee ls  aggrieved due to the denial  o r  cond it ions , 

he may appeal the dec is ion to the Governing Body cons istent with the 

requirement s of this Ordinance .  

706 . 2 . 4  Fees : A s t andard fee sha l l  be co l lected at the t ime o f  the 

Stormwat er Management P l an Approva l App l icat ion is submitted by the App l icant 

to the Local Deve lopment O f f icial  and wi l l  r e f lect the cost of the 

admin istrat ion and management of the review proces s .  The Governing Body wi l l  

estab l ish , by reso lut ion , a fee s chedu l e  which may b e  amended from t ime t o  t ime 

by the Governing Body . 

Where work for which an approved app l icat ion is required by this Ordinance 

is commenced pr ior to obtaining s aid approva l ,  the Governing Body may estab l ish 

fees higher than the s t andard fee to re f l ect the addit ional administ rat ive , 

inspect ion and enforcement e f forts required to deal w ith the vio l at ion . The 

payment of such higher fee sha l l  not r e l ieve any persons from fu l ly comp lying 

with the requirements o f  this Ordinance in the execut ion of the work nor from 

any other pena lt ies pres cribed herein . 

7 0 7 . DES I GN REQUIREMENTS FOR STORMWATER MANAGEMENT PLANS 

7 0 1. 1 General 

7 0 1 . 1 . 1  A stormwater management sys t em shal l be provided for protect ing 

lots , roads , s t reets and bui lding in the proj ect area from the pot ent ial  

adverse impact s o f  stormwater runo f f . St reets , b locks , depths of  lots , parks 

and other pub l ic grounds , and ultimate l and us age sha l l  be determined , located 

and laid out in such a manner as to reduce the ve loc ity o f  ove r l and f low and 

al low the maximum opportunity for inf i l t rat ion of stormwat ers into the ground , 

and to pres erve and ut i l ize natural st reams , channe ls  and det ent ion bas ins , and 
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wherever pos s ib l e , to inc lude s t reams and f loodp l ains within parks or  other 

pub l ic grounds . 

7 0 1 . 1 . 2  The maximum al lowab l e  re lease rate o f  stormwater  after 

deve lopment sha l l  not exceed the before deve lopment rate bas ed on a 1 0  year 

frequency s torm . The tot a l  t ribut ary area must be us ed in calcu l at ing the 

a l lowab l e  r e l eas e rate . The required storage vo lume wi l l  be bas ed on the 

proj ect area on ly , with extraneous f lows from up l and areas be ing bypas s ed or 

dis charged via overflow sp i l lway or other device . 

70 7 . 1 . 3  The increased stormwater runof f  result ing from the propos ed 

deve lopment shal l be detained on - s it e  by appropriat e  det ent ion bas ins ; by 

storage on f l at roofs , parking lots or streets ; or by other acceptab l e  

techniques . Storage shal l be sufficient to s t o r e  exces s f lows from the 10  year 

s torm . Cont rol devices sha l l  l imit the dis charge from storage to a rate no 

great er  then that prescribed by this Ordinance . Downs tream property , 

watercourses , channe ls or conduits sha l l  not receive stormwat er  runo f f  from 

proposed deve lopment at a higher peak f low rate than that which existed prio r  

to the deve lopment . 

7 0 7 . 1 . 4  Genera l ly accept ab l e  locat ions o f  the s tormwat er runo f f  channels  in 

the des ign o f  the proj ect area may inc lude the fo l lowing : 

7 07 . 1 . 4 . 1 In a depres s ed median of  a doub le  roadway , s t reet or parkway , 

provided the median is wide enough to permit f l at s ide s lopes . 

707 . 1 . 4 . 2  Cent ered on the rear lot l ines in a b lock , or ent ire ly within 

the rear yards o f  a s ingl e  row o f  lots or parce ls , provided that in either cas e 

the lots are deep enough to permit s ide s lopes in the runo f f  channe l and a 

bui lding s ite o f  the e l evat ion required by other s ect ions o f  the Ordinance . 
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7 0 7 . 1 . 4 . 3 In  a depres s ed greenway along roadway , s t reet or parkway , 

provided the greenway is wide enough to permit s ide s lopes as required in other 

s ect ions of  this Ordinance . 

7 0 7 . 1 . 5  Alternat ive systems such as curb and gutter and s torm s ewers that 

dis charge into an appropr iat e  det ent ion bas in may be incorporated into the 

Stormwater Management P l an .  

7 0 7 . 1 . 6  The sma l ler , uppermost reaches o f  drainage channe l s  and swales 

forming the natura l drainage system near a watershed divide may be re locat ed or  

e l im inat ed and incorporated into the p l anned sys t em of  storm s ewers and open 

channe ls  des igned cons istent with the requirements of this Ordinance . 

7 0 7 . 1 . 7  A cont inuous eas ement may be provided along rear lot l ines as 

shown in the s tormwater management p l an within which ut i l ity l ines and open 

drainage fac i l ities may be located and maint ained , but on which no acces sory 

bui ldings may be constructed . The ut i l ity-drainage eas ement sha l l be at leas t  

twenty ( 20 )  feet wide , with ten feet o n  each lot . Within the area s o  des igned 

for the pas s age or storage of waters , no s t ructure may be erected , no fences , 

shrubbery or t rees p l anted , or changes made to the pres cribed grades and 

contours of  the spec i f ied f lood water or stormwater runof f  channe ls . 

7 0 7 . 1 . 8  A l l  storm s ewer out fa 1 1 s sha l l  be s o  des igned , by reason o f  

e l evat ion o f  the invert , b y  the ins t a l l at ion o f  pumps , or b y  other features , 

that when the receiving stream is  in fu l l  f lood , the storm s ewers wi l l  cont inue 

to drain the areas they are des igned to s e rve un l e s s  the prov is ion is made for 

s ewer backups into p l anned s torage locat ions . When this is not pract ica l , a 

f l ap gate or some other valving device sha l l  be cons tructed to prevent backup . 

7 0 7 . 1 . 9  Al l s anit ary s ewer manho les cons tructed in a f loodp l ain , in a 

s t reet des igned for det ent ion , or in an area des igned for the s torage or  
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pas s age o f  f lood or stormwater , sha l l  be provided with e ither a wat ert ight 

bo lted manho l e  cover , a watert ight conceal ed p ick-ho l e  cover , or be cons t ructed 

with a r im e l evat ion of  a minimum of  1 .  0 feet above the high water  e l evat ion o f  

the 1 0 0  year f lood o r  the high water e levat ion of  the des ign s torm ,  wh ichever 

is  app l icab l e  to the spec i fic area . 

7 0 7 . 1 . 10 Proj ects that are to be deve loped in phas es wi l l  normal ly 

require the submiss ion of a mas ter p l an of the app l icant ' s cont iguous l and 

ho ldings . App l icat ions for individua l proj ect phas es may be cons idered on ly 

when the phases are total ly independent of , or make sufficient provis ions for , 

adj acent l ands . 

7 0 7 . 2  Hydraul ic Des ign Cons iderat ions 

7 0 7 . 2 . 1 Des ign Storms : Stormwater systems wi l l  be des igned with 

sufficient hydrau l ic capacity for the fo l lowing frequenc ies and durat ions : 

Fac i l ity 

Det ent ion Bas ins 

Pr imary Drainage Systems 

S econdary Drainage Sys tems , 

i . e . , Cros sdrains and Ditches 

for Interna l Subdivis ion Drainage 

Frequency 
For Des ign 

1 0  years 

1 0  years 

10 years 

Frequency 
For Checking 

100  years 

100 years 

100 years 

The loca l deve lopment official  has the right to require the 100 year frequency 

des ign in critical areas or in cas es where the 100 year des ign wi l l  cos t l itt l e  

mor e than the 10 year des ign . 

7 0 7 . 2 . 2  Sources of Informat ion : Rainfal l frequency -durat ion curves are 

inc luded in the Local Government Pub l ic Works St andards and Spec ificat ions for 

Memphis , Nashvi l l e ,  Knoxv i l l e  and Chatt anooga . The curve for the city c losest 

to the proj ect sha l l  be us ed . 
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7 0 7 . 3  Stormwat er Management Sys t em Des ign Requirements 

7 0 7 . 3 . 1 Runo f f : The des ign methods des cribed in the Loca l  Government 

Pub l ic Works St andards and Spec i ficat ions sha l l  be us ed . 

7 0 7 . 3 . 2  Detent ion Des ign C r iteria : Detent ion in the over a l l sys t em ,  

inc luding swa les , l akes , cana l s , greenways , etc . , sha l l  b e  provided a s  fo l low : 

7 0 7 . 3 . 2 . 1 General  

7 0 7 . 3 . 2 . 1 . 1 Storage Vo lumes : The vo lume o f  storage provided in detent ion 

bas ins , together with such storage as may be author ized in other on - s it e  

fac i l it ies , wi l l  be  suffic ient to cont ro l the exces s stormwater runof f  from the 

10 year s torm . 

7 0 7 . 3 . 2 . 1 . 2  Out let Cont ro l Structures : Out l et cont ro l s t ructures sha l l  be  

des igned to operat e  s imp ly and automat ical ly . They wi l l  l imit dis charges into 

exist ing or p l anned downstream channe l s  or conduits so  as not to exceed 

predete rmined maximum author ized peak f low rates . 

7 0 7 . 3 . 2 . 1 . 3  Emergency Sp i l lway : Emergency ove r f l ow fac i l it ies mus t be 

provided in a l l inst ances so that s tored waters wi l l  not exceed the s afe 

capacity of the bas in . At a minimum , the emergency s p i l lway mus t  be ab l e  to 

withstand the 100 year storm . 

7 0 7 . 3 . 2 . 1 . 4  Des igns shou ld result in aes thet ica l ly p leas ing configurat ions 

which wi l l  enhance pub l ic accept ab i l ity . 

7 0 7 . 3 . 2 . 2  Dry/Detent ion Fac i l it ies 

7 0 7 . 3 . 2 . 2 . 1 Perimeter maintenance and operat ion eas ements o f  25 feet 

( m inimum preferab l e )  width at s lopes no s t eeper than 3 : 1 ( hor izont a l  to 

vert ical ) shal l  be provided . 
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7 0 7 . 3 . 2 . 2 . 2  Side slopes of the faci l ity sha l l  not be s teeper than 3 : 1 

( hor izonta l  to veritical) . 

7 0 7 . 3 . 2 . 2 . 3  Provisions must be incorporated to faci l it ate comp lete 

interior drainage o f  dry bottom basins, to include the provis ion of  natural  

grades to out l et structures , longitudina l and trans verse grades to per imeter 

drainage faci l it ies, or the insta l l at ion o f  subsurface drains . 

7 0 7 . 3 . 2 . 2 . 4  Mu lt ipurpose features may be des igned to serve s econdary pur ­

poses for recreat ion , open space or other types o f  use which wi l l  not be ad ­

vers e ly affected by occas iona l or intermittent f looding . 

7 0 7 . 3 . 2 . 3  Wet Detent ion Faci l it ies 

7 0 7 . 3 . 2 . 3 . 1 Per imeter maintenance and operat ion eas ements of 25 feet 

( minimum preferab l e) width at slopes no steeper than 3 : 1 ( horizontal  to 

vert ical)  sha l l  be provided . 

7 0 7 . 3 . 2 . 3 . 2  Control e l evations should be no higher than 2 . 5 feet below 

the minimum road center l ine e l evat ion in the area s erved by the contro l device 

in order to protect the road subgrade when st ructures are cons tructed near 

roads . 

7 0 7 . 3 . 2 . 3 . 3  Side slopes sha l l  not be steeper than 3 : 1 ( horizontal : 

vert ical)  out to a depth of  two feet ( 2 ' ) below the contro l e l evation , then as 

steep as soils  s tab i l ity wi l l  al low. 

7 0 7 . 3 . 2 . 3 . 4  I f  fish are to be used to he lp keep the bas in c l ean , at least 

one -quarter  of an area of the permanent poo l mus t be a minimum depth o f  10 

feet . 

7 0 7 . 3 . 2 . 3 . 5  For emergency purposes , cleaning or shore l ine maintenance , 

faci l ities sha l l  be provided or p l ans prepared for the use of auxi l iary 

equipment to permit emptying and drainage . 
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7 0 7 . 3 . 2 . 4  Impervious Areas : Paved parking lots may be des igned to provide 

t emporary det ent ion storage of  stormwaters on a l l  or a port ion of the ir  

sur faces . Out lets wi l l  be des igned s o  as to  s low ly empty the stored waters , 

and depths of  s torage mus t  be l imited to a maximum depth o f  7 inches s o  as to 

prevent damage to parked vehic les . Ponding shou ld  be r e l egated to those 

pos it ions o f  the parking lots farthest from the area s erved . For projects 

wh ich inc lude substant ial  paved areas , such as shopp ing centers , l arge highway 

int ers ect ions with frequent stopped t r a f f ic , and high dens ity deve lopment s ,  

provis ions sha l l  be made for the r emoval o f  o i l , greas e and s ediment from 

stormwater discharges . 

7 0 7 . 3 . 2 . 5  Rooftop Storage : Detent ion storage requirements may be met in 

total  or  in part by det ent ion on f l at roo fs . Det a i l s  o f  such des igns to be 

inc luded in the Stormwater Management p l an app l icat ion sha l l  inc lude the depth 

and vo lume of s torage , detai ls  of out l et devices and down - drains , e l evat ions of · 

over f l ow s cuppers , des ign loadings for the roo f s t ructure and emergency 

over f low provis ions . 

70 7 . 3 . 2 . 6  Underground Storage : A l l or a port ion o f  the detent ion s torage 

may a l s o  be provided for in underground fac i l it ies , as long as a l l  app l icab l e  

requirement s of  this Ordinance are met . Det a i l s  of  such des igns are to inc lude 

type of fac i l ity , depth and vo lume of s torage , detai ls  of in let and out l et 

devices and locat ions , emergency overf low provis ions , and measures to be us ed 

for sur face and groundwater po l lut ion contro l .  

70 7 . 3 . 2 . 7 Des ign Alternat ives : The above l is t ing of  des ign criteria is 

not int ended to prec lude the us e o f  other known s t ate - o f - the art methods and 

avai l ab l e  best management pract ices and shou ld not be cons trued as a mechanism 

to dis courage innovat ive des ign concepts .  
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7 0 7 . 3 . 3  Deve lopments Adj o ining a F lood P l ain - where a deve lopment adj oins 

or encompas s es a port ion of a flood p l ain for a 100 year f lood , the fo l lowing 

sha l l  app ly : 

7 0 7 . 3 . 3 . 1 The App l icant shal l show the f 100dway on the Stormwat er 

Management P l an .  

7 0 7 . 3 . 3 . 2  The App l icant sha l l  inc lude in the Stormwater Management P l an 

a l l  other p l ans , p l ats , spec ificat ions , et c . , required by federa l ,  s t ate , 

county and/or municipal law or regulat ions detai l ing such provis ions or 

res trict ions as are neces s ary to comp ly with the fo l lowing : 

7 0 7 . 3 . 3 . 2 . 1 A l l  app l icab l e  zoning and subdivis ion requirement s .  

7 0 7 . 3 . 3 . 2 . 2 A l l  app l icab l e  bui lding code requirement s .  

7 0 7 . 3 . 3 . 2 . 3  A l l  requirement s of  the Federal Emergency Management Agency , 

or its successors . 

7 0 7 . 3 . 3 . 2 . 4  A l l  requirements of  other federa l ,  state  or local agencies 

exercis ing j urisdict ion over the area . 

7 0 7 . 3 . 3 . 3 . The App l icant shal l not alter any channe l in such a way that 

would prohibit any s ect ion of the channe l from conveying , in its pos t ­

deve lopment state , the same amount o f  f low at the s ame or lower maximum 

wat er e l evat ion , that it conveyed in its pre -deve lopment s t ate . 

7 0 7 . 3 . 3 . 4  The App l icant shal l furn ish , for the Local  Deve lopment 

Official ' s review and approval bas ed on comments from the Local Government 

Engineer , the fo l lowing informat ion pert aining to propos ed channe l 

modif icat ions : 

7 0 7 . 3 . 3 . 4 . 1 Typ ical cros s - s ect ion of the exis t ing and propos ed channe l 

and spec ial cros s - s ect ion of  areas as indicated in paragraph 7 0 7 . 3 . 3 . 3  above . 

7 0 7 . 3 . 3 . 4 . 2 Plan view of  the channe l showing the locat ion o f  exist ing 

cons tr ict ions , obst ruct ions and other non - typical  areas . 
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7 0 7 . 3 . 3 . 4 . 3  Hydrographs and/or F l ood Rout ing C a l cu l at ions and Backwat er 

Curve Pro f i les of the propos ed waterway corresponding to a s torm recurrence 

int erva l of  100  years . 

7 0 7 . 3 . 3 . 4 . 4  Engineer ing eva luat ion o f  a l l  pot ent i a l  increases in f lood 

hazards to the adj acent ups tream or downstream pr ivate or pub l ic l ands and 

fac i l it ies located thereon . Show provis ions for e l iminat ing any and a l l  ad­

vers e impacts on s aid l ands and fac i l it ies at no pub l ic cost . 

7 0 7 . 3 . 3 . 4 . 5  Minimum f inished f loor e l evat ion which sha l l  be s et at or 

above the maximum wat er surface e l evat ion det erm ined f rom : 

-F lood Insurance Rate Map" and "F l ood Boundary and F loodway 

-Map" pub l ished by the Federa l Emergency Management Agency . 

- Backwat er Curve Pro f i les o f  the proposed wat erway due to a 

100  year storm recur rence int erva l .  

7 0 7 . 3 . 3 . 4 . 6  Des ignat ion on the Final P l an o f  a l l areas reserved for f lood 

rout ing , retent ion or storage , together with the required wording pertaining 

to restr ict ions , dedicat ions and maint enance respons ib i l it ies  of such areas . 

7 0 7 . 3 . 3 . 5  I f  det ent ion storage is provided within a f loodp l ain ,  on ly the 

net increas e in storage vo lume above that which natur a l ly existed on the 

f loodp l ain sha l l  be credited to the deve lopment . No credit wi l l  be granted 

for vo lumes below the e l evat ion of the regu l atory f lood at that locat ion un 

less  compens atory s torage is  a l s o  provided . 

70 7 . 3 . 3 . 6  An except ion o f  the above po l icy is author ized when the f loodways 

and f loodway f r inges have been estab l ished for f loodp l a ins by S t at e  or Federal  

agencies . 
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70 7 . 3 . 4  Right -of -Way and Eas ements 

70 7 . 3 . 4 . 1 A l l  stormwater management facilit ies sha l l  be instructed within 

an eas ement or right -of -way dedicat ed to the pub l ic and connected to a pub l ic 

road or other locat ion from which operat ion and maintenance is legal ly 

available . Minimum rights -of -way and maintenance eas ement s by ins trument of 

plat dedicat ion shal l be provided for all waterways us ed to convey , retain 

or det ain runoff . The minimum widths of rights -of -way and eas ement s sha l l  

b e  as fo l lows : 

Facil ity 

Open Drainage Channe l 

or Facil ity 

Greenways 

Pipes and Culverts 

Det ent ion Areas 

Maintenance Acces s Width 

20 feet , 10 feet each s ide 

width of greenway 

15 feet , cent ered 

25 feet cont inuous around 

total area 

70 7 . 3 . 4 . 2  Eas ement wi l l  inc lude the " top of the bank width" and the main 

tenance acces s width . 

70 7 . 3 . 4 . 3  The maintenance access width begins at the point where the bank 

j oins natural ground . 

70 7 . 3 . 4 . 4  Addit ional maintenance access width may be required by the 

Local Government Engineer in spec ial circumstances where more width on one or 

both s ides is neces s ary for maintenance purposes . 
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7 0 7 . 3 . 4 . 5  Safety Features : Des igns of  detent ion fac i l it ies will 

incorporat e  s afety features , part icular ly at outlets ,  on s t eep s lopes , and at 

any attract ive nuisances to inc lude , as nece s s ary , fenc ing , hand rails , 

light ing , s t eps , grills , s igns and other prot ect ive or warn ing devices s o  as to 

res tr ict acces s dur ing crit ical per iods and to afford s ome measure of s afety 

to both author ized and unauthorized persons . 

7 0 7 . 3 . 4 . 6  Instal lat ion of Stormwater Runo f f  Cont rol Measures : Pos it ive 

s tormwater  runoff contro l shall be provided for dur ing development . Stormwater  

Management P l ans shal l in c lude a s chedu l e  for  the ins t a l lat ion , cons truct ion or  

modi f icat ion o f  all drainage faci l it ies . E ros ion cont rol measures and a 

s chedu l e  for the ir ins tal lat ion sha ll be shown on the Stormwat e r  Management 

Plan . Instal lat ion of  drainage fac i l it ies and eros ion cont rol measures shall 

proceed as s chedu l ed in the approved Stormwater Management P lan .  

7 0 8 .  MAINTENANCE RE SPONS IB ILITIES FOR STORMWATER MANAGEMENT FAC ILITIE S 

7 0 8 . 1 Purpos e :  The purpose  o f  the S ect ion is to establish maintenance 

s t andards to ensure that aft er stormwater management fac ilit ies have been 

properly des igned and const ruct ed , they cont inue to funct ion properly . Con ­

t inued proper funct ioning is  highly dependent upon the proper maintenance o f  

the fac i l it ies . 

7 0 8 . 2 Des ign of Fac i l it ies : Maint enance costs  over a per iod of years will 

generally surpas s the cos t s  of init ially const ruct ing water management 

fac ilit ies . The App l icant and the Local Government Engineer should ut i l ize 

all appropriat e  methods , approaches and techniques to des ign and const ruct 

these  fac ilit ies in such a manner that fulf ill s the requirements of this 

Ordinance ,  fac ilitates the ir inspect ion , and minimizes future maintenance 

cos ts . 
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708 . 3 Maintenance Responsibilit ies: The growth of obno�ious weeds , the 

creation of conditions which support the growth of mosquitoes and other 

ins ects,  and the decrease in available storage by accumul ated sediments sha l l  

b e  control l ed . The cl eanup of accumul ated debris , f lot s am and other materials 

after runoff events have subsided shal l  be as sured . 

The instal led system ( s) required by this Ordinance shal l be maintained in 

one of the following ways to be determined prior to approval of the Stormwater 

Management Plan .  

708 . 3 . 1  Facilities Maintained by Applicant or Owner : The system( s )  to be 

maintained by the owner shall have adequate eas ements , dedicated to the pub l i c ,  

t o  permit the Governing Body t o  inspect and, if necess ary, t o  take correct ive 

action should the owner fail to properly maintain the s ystem( s ) . A s chedule 

will be establ ished for periodic review by the Local Development Official . I f  

the owner fails t o  properly maintain the sys tem( s )  under his res pons ibility, 

the Local Deve lopment Official shal l give s uch owner written not ice of the 

nature of the corrective action necess ary.  Should the Owner fai l ,  with thirty 

( 30) days from the date of the notice , to take , or commence taking correct ive 

action to the s atisfaction of the Local Development Official , the Governing 

Body may enter upon lands, take corrective action and place a l ien on the 

property of the owner of the costs thereo f .  I n  cas es where the owner is a 

Homeowner As sociation or other co l l ective/member organization , failure to 

maint ain common water management fac ilities wil l be the bas is for correct ive 

act ion by the Governing Body to be funded by the impos it ion of a special taxing 

dis trict , munic ipal  s ervice ( or bene fit ) taxing unit or other arrangement 

designed to provide funds for s uch corrective actions . 
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A ma intenance agr eement o r  covenant ( s )  approved by the Loc a l  Deve l opment 

O f f i c i a l , as sur ing p e rpetual maint enance of d r a inage management f ac i l it i es 

s ha l l  be agreed upon for any f ac i l i t i e s  remain ing in p r ivat e owner s h ip . 

7 0 8 . 3 . 2  Fac i l it i es Ma int a ined by the Govern ing Body : A l l  a r e as and / o r  

s t ructure s  t o  b e  maint a ined b y  the Gove rn ing Body mus t  be des igned and con ­

s t ruct ed cons i s t ent w ith the requ i r ement s o f  this Ord inance and ded i c at e d  t o  

the Govern ing Body b y  p l at or s ep a r at e ins t rument and be accepted b y  the 

Govern ing Body . 

7 0 8 . 4  P e r f o rmance and maint enance s ecurity ( opt iona l ) : S e cur ity aga ins t 

d e f e c t s  in wo rkman s h ip s ha l l  be requ i r ed for any port ion o f  the d r a inage 

man agement f ac i l it ie s  ded i c at ed t o  the pub l i c . The t e rms o f  the p e r form anc e 

s e cur ity sha l l app ly to any rep a i r s  needed and m a int enance n e eded dur ing the 

two - year p e r iod fo l l ow ing comp l et ion . Inspect ion and repa i r  o f  d e f e c t s  sha l l  

be requ i r ed as a cond it ion o f  r e l eas e o f  the posted s e cur ity . 

7 0 9  LEGAL RE SERVAT I ON 

Areas t o  be ut i l ized for the conveyance or s to r age o f  s t o rmwat e r  sha l l 

be l ega l ly r e s erved for that purpos e  by p l at ,  eas ement , et c . , s o  that s ub ­

s equent owners o r  other may not r emove such areas f rom the ir int ended us e .  

7 1 0 PLAN ADHERENCE 

The App l i c ant sh a l l be requ i red to adhere s t r i ct l y  to the Sto rmwat e r  

Man agement P l an a s  approved . Any changes or amendment s t o  the P l an mus t  b e  

app roved b y  t h e  Lo c a l  Deve l opment O f f ic ia l  i n  accordan c e  w i t h  the procedures 

s et forth in this Ord inance for obt a in ing Stormwat e r  Management Approva l .  

En forcement o f f i c i a l s  sha l l  be , and are herein , granted inspect ion r ight s and 

r ight - o f - ent ry p r iv i l eges in order to ens ure comp l i ance with the requ i r ement s 

o f  this Ord inance .  
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7 1 1  ENFORCEMENT 

7 1 1 . 1 Approved Proj ects : The Local Deve lopment Official or des ignated 

repres entat ive sha l l  carry out periodical inspect ions of the proj ect s it e  to 

insure the App licant ' s comp l iance with the Ordinance . I f  it is determined that 

the proj ect is not being carr ied out in accordance with the Approved Stormwater 

Management P l an,  the Local Deve lopment Official is author ized to : 

7 1 1 . 1 . 1 Written Notice : I s sue w� itten not ice to the App l icant or owner , 

speci fying the nature and locat ion of the a l l eged noncomp liance , with a 

des cript ion of the remedial act ions neces sary to bring the proj ect into com ­

p l iance within a reasonab l e  specified t ime . 

7 1 1 . 1 . 2  Stop -Work Order : I ssue a stop -work order direct ing the App l icant 

or owner , to ceas e and des ist al l or any port ion of the work which vio lates the 

provis ions of this Ordinance , if the remedial work ident i fied in the 

"written not ice" is not comp leted within the speci fied t ime . 

7 1 1 . 1 . 3  Revocat ion of Approval :  Shou ld the App l icant or owner ,  not br ing 

the proj ect into comp liance with the written not ice and stop -work order , he 

sha l l  then be subj ect to immediate revocat ion of his Stormwater Management 

Plan Approval and to the pena lt ies des cribed in Sect ion 7 1 2 .  

7 1 1 . 1 . 4  Appea l :  Any not ice , order or revocat ion is sued pursuant to sub 

paragraphs 7 1 1 . 1 . 1 , 7 1 1 . 1 . 2 or 7 1 1 . 1 . 3  above sha l l  become fina l un less  the 

person or persons named therein reques ts , in writ ing ,  a hear ing be fore the 

Governing Body no later than ten ( 1 0 )  days after the date such not ice , order 

or revocat ion is s erved . 
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7 1 1 . 2  Unapproved Proj ects : Any proj ect det ermined by the Local  

Deve lopment Official  or  des igned repres ent at ive to be  subj ect to this 

Ordinance ,  and being carried out without approva l ,  the Loca l  Deve lopment 

Official  is author ized to : 

7 1 1 . 2 . 1 Written Not ice : I s sue wr itten not ice to the owner specifying the 

nature and locat ion of the a l l eged noncomp l iance , with a des cript ion of the 

remedial act ions neces s ary to br ing the proj ect into comp l iance within a 

reasonab l e  specif ied t ime . 

7 1 1 . 2 . 2  Stop -Work Order : I s sue a s top -work order direct ing the owner to 

ceas e and des ist a l l  or any port ion of the work which vio l ates the provis ions 

of this Ordinance , if the remedial work ident if ied in the "wr itten not ice" is 

not comp l eted within the spec i f ied t ime . 

7 1 1 . 2 . 3  Non -Comp l iance With Stop -Work Order : Should the owner not br ing 

the proj ect into comp l i ance with the written not ice and stop -work order he 

sha l l  then be subj ect to the pena lt ies des c r ibed in Sect ion 7 1 2 .  

7 1 1 . 2 . 4  Appea l :  Any not ice , order or revocat ion is sued pursuant to sub 

paragraphs 7 1 1 . 2 . 1 ,  7 1 1 . 2 . 2  or 7 1 1 . 2 . 3  above sha l l  become f inal un less  the 

person or persons named therein reques t s , in writ ing , a hear ing before the 

Governing Body no l ater than t en ( 1 0 )  days after the dat e such not ice , order 

or revocat ion is s erved . 

7 1 1  Vio l at ions and penalt ies ( opt ional ) :  Any person , firm or  corporat ion 

who fai ls  to comp ly with or vio l ates any provis ions of this chapter sha l l be 

gu i lty o f  a mis demeanor . 
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7 1 2 PENALTIES FOR VI OLATI ON 

7 1 2 . 1 Gener a l : Vio l at ion o f  the provis ions o f  this Ordinance or fai lure 

t o  comp ly with any of its requirement s ,  inc luding condit ions and s a feguards eS 7 

t ab l ished in connect ion with variances or spec i a l  us e permit s , sha l l  cons t i ­

tut e a m i s deme ano r . Any person who vio l at es this Ord inance or fai l s  to 

comp ly with any of its requir ement s sha l l  upon convict ion thereo f be f ined 

not more than ( ________ ) do l l ars or imp r i s oned for not mo re than ( _____ ) 

days , or both , and in addit ion , sha l l pay a l l  cos ts and expenses invo lved in 

the cas e .  Each day such v io l at ion cont inues sha l l  be cons idered a s eparate 

o f fens e .  

7 1 2 . 2 Correct ive Act ions : Noth ing herein cont a ined sha l l  prevent 

______ ( C ity )  ______ __ from t aking such other l awful act ion as is nec e s s ary 

to prevent or remedy any v io l at ion .  A l l  such cos t s  conne cted therewith 

s ha l l  accrue to the person or persons respons ib l e . 

7 1 3 VE STED R I GHTS 

Th is ordinance sha l l  not in any way l imit or modi fy the ves t ed r ight s 

o f  any person to comp lete any deve lopment or imp rovement s to l ands bas ed 

upon pr ior l aw ,  whe re a previous permit or autho r izat ion has been granted or 

app l ied for and wher e  such previous permit or author iz at ion remains in 

e f fect . The Governing Body may acknow l edge ves t ed r ights in othe r c i r ­

cums tances where i t  is equitab l e  and j us t . 

7 14 CONFLICT WITH OTHER ORD INANCES AND CODE S 

In cas e o f  con f l ict between this Ord inance or any part thereo f ,  and 

the who l e  or part of any other ex i s t ing or future Ordinance or code o f  the 

C ity o f  _________________ , the mos t res t r ict ive in each cas e  sha l l app ly . 

8 1  



7 15 OTHER PERMITS 

Before starting any of the work regulated by this Ordinance , an Ap­

plicant shall comply with the requirements set forth in all other applicable 

ordinances with respect to the submission and approval of pre liminary and 

final subdivision plats, site plans for construction and rezoning improve ­

ment plans, and building, grading and zoning permits , along with those set 

forth in this Ordinance and as may be required by the State statutes and the 

regulat ions of any department of the State of Tennessee. 

716 INTERPRETATION 

In the interpretation and application of this Ordinance , the provi ­

sions expressed herein shall be he ld to be the minimum requirements and 

shall be liberally construed in favor of ( City ) __________ __ 

and shall not be deemed a limitation or repeal of any other powers granted 

by State statutes . 

717 SAVINGS CLAUSES 

7 17 . 1  Separability : I f  any part of this Ordinance is held to be 

unconstitutional, it shall be construed to have been the legislative intent 

to pass this Ordinance without such uncons titutiona l part and the remainder 

of this Ordinance , as to the exclusion of such part , shall be deemed and 

held to be valid as if such part had not been inc luded herein . I f  this O r ­

dinance o r  any provis ion hereof i s  held t o  be inapp licable to any persons , 

group of persons , property, kind of property, circumstances or set of 

circumstances, such holding shall not affect the applicability hereof to any 

other person, property or c ircumstances. 
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7 1 7 . 2  Abrogat ion and Greater Restr ict ions : It  is not intended by this Or­

dinance to repeal , abrogat e or impair any exist ing eas ements , covenants or  

deed restr ict ions . However , where this Ordinance imposes greater 

restrict ions , the provis ion of  this Ordinance sha l l  prevai l .  

7 1 8 AMENDMENT PROCE S S  

The cont ent s of this Ordinance may b e  amended by the Governing Body 

from t ime to time in a manner l ike that used for or igina l adopt ion . 

7 1 9 LIAB ILITY DI SCLAIMER 

The performance standards and des ign criteria set forth herein estab­

l ish minimum requirement s which mus t be imp lement ed with good engineer ing 

pract ice and workmanship . Us e of the requirement s cont ained her ein sha l l  

not const itute a pres ent at ion , guarant ee , o r  warranty o f  any kind by the 

municipal ity or its off icers and emp loyees of the adequacy or s afety of any 

drainage management structure or us e of land . Nor sha l l  the approval of a 

Stormwater Management p l an and the ince of a dr ainage permit imply that land 

us es permitted wi l l  be free from damages caus ed by stormwater runo ff. The 

degree of protect ion required by thes e regulat ions is cons idered reasonable 

for regulatory proposes and is bas ed on histor ical records , engineer ing and 

scient ific methods of study . Larger storms may occur or stormwat er runo ff 

he ight s may be increased by man-made or natural caus es. Enforcement of 

these  provis ions , therefore , shal l not create l iab il ity on the part of the 

municipal ity or any off icer of the municipa l ity with respect to any legis la­

tive or administ rat ive decis ion lawfu l ly made hereunder , nor sha l l com ­

p l iance rel ieve an owner ,  deve loper , and/or perm ittee from respons ib i l ity 

under any circums tances where l iab i l ity would otherwise exist . 
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7 20 IMPLEMENTATI ON 

EFFECTIVE DATE 

This Ordinance sha ll be in full force and effect from an after its 

pas sage , approval and pub licat ion , as approved by law .  

PASSED : This _______ _ day of _ _______ , 1 9 __ 

( C lerk) 

APPROVED by me this _____ day of  ________ , ' 1 9 __ 

( C l erk ) 

( Mayor , _ ( C ity) ______ , County 

of ___________ _ 

( Stat e )  ____ _ 

ATTESTED and FILED in my office this _______ day o f  

19 __ , and pub l ished a s  provided by l aw this day o f  

________ , 1 9  __ in __________ _ 

( C l erk) 
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APPLI CANT : 

Name : 

Firm :  

Addres s :  

ATTACHMENT I 

STORMWATER MANAGEMENT PLAN APPROVAL PRE -APPLI CATION 

AND APPLICATION FORM 

Proj ect Name ______________________________ __ 

Date o f  Submiss ion ________________________ __ 

Dat e  of  Return ____________________________ __ 

Dat e  o f  Acceptance ________________________ __ 

Phone Number : 

PROFES S IONAL ENGINEER : 

Name : 

Firm : 

Addres s :  

Phone Numbe r :  
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LEGAL DESCRIPTION OF PROPERTY : 

____________________________ ( Att ached ) ________________________ _ 
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by C athy Moore- Jans en , MTAS Libr ary 
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INTRODUCTI ON 

This is a bibl iographic gu ide to mat e r i a l s  on urban 
s tormwater management hous ed in the Municipal Technical  Adv isory 
Service Library , the Univers ity o f  Tennes s e e , Knoxvi l l e .  The 
s cope of  th is bib l iography is urban stormwat er management and 
related eros ion and s ediment cont ro l .  Stormwat er management can 
be de f ined as the opt imum us e o f  spec i f ic s t ructura l  and 
nons tructura l  techniques and pract ices us ed to cont ro l storm 
runo ff , reduce po l lutant leve l s , and prevent or r educe damage to 
property , streams , etc . Eros ion and s ed iment contr o l  is the 
opt imum us e o f  techniques and pract ices used to r educe s o i l  los s 
from a given area and att empts to prevent o r  reduce both on - and 
o f f - s ite depos it ion damage . E ros ion and s ed iment cont ro l 
measures are often integrated with stormwat er management 
measures . MTAS Library materials  r e l ated to the adm inistrat ion , 
p l anning , des ign ,  regu l atory or any other aspect of urban 
s tormwater management and eros ion and s ediment contro l are 
comp i l ed in this b ib l iography . Thes e  mater i a l s  inc lude a l l  
r e l ated monographs and ordinances pub l ished s ince 1 9 7 0  and 
current ly he ld by the l ibrary as we l l  as s e l ect ed magazine 
art icles  pub l ished s ince 1 9 8 0 . 

The s e l ected items are arranged a lphabet ica l ly by author or 
by t it l e ,  i f  there is no des ignated author , under one o f  s everal  
broad subj ect areas within the fie lds o f  s tormwat er management 
and eros ion and s ed iment cont ro l .  Each monograph citat ion 
inc ludes the author , t it l e ,  pub l isher , p l ac e  and dat e o f  
pub l icat ion , number o f  pages , s e r ies name ( i f avai l ab l e ) , and 
annotat ion . Each art ic le  citat ion inc ludes the author , t it l e ,  
page numbers , magaz ine t it le , s erial  des ign ation , date of 
pub l icat ion , and annot at ion . Ordinance c it at ions also inc lude 
chapter , s ect iori , and ord inance number references . At the end o f  
each citat ion i s  the pr imary MTAS subj ect heading as s igned t o  the 
item to indicate where the item is f i l ed in the l ibr ary . 
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1 .  GENERAL MANAGEMENT 

Combined s ewer regulat ion and management : a manua l of  
pract ice / by the American Pub l ic Works As soc iat ion for the 
Federal Wat er Qua l ity Adm inistrat ion , Department of  the 
Int e r ior and Twenty - f ive Local  Government a l  Jur is dict ions . 
- - Washington , DC : The Department , Ju ly 1 9 7 0 . 1 34 p .  - ­

(wat er po l lut ion cont ro l res earch s e r ies ) 
SEWERS - - STORM 

Des ign app l icat ion , operat ion , and maintenance o f  comb ined 
sewer over f low regulator fac i l it ies are detai l ed ,  ( t ab les , 
figures ) 

Hart igan ,  John P .  
Watershed -wide approach s ign if icant ly reduces local 

stormwat er management cost / John P .  Hart igan . -- p .  34 - 3 7 . 
In Pub l ic Works . - - Vo l .  1 14 ,  no . 12 ( Dec . 1 9 8 3 )  
SEWERS - - STORM 

An ana lys is of the cos ts as sociat ed with wat ershed-wide v .  
ons ite contro l  o f  urban runoff . ( t ab l es , photos ) 

Lager , John A .  
Urban stormwat er management and techno logy : an 

as ses sment / by John A .  Lager and Wi l l iams G .  Smith . 
C inc innat i : Nat iona l Envi ronmental  Res earch Center , Dec . 
1 9 7 4 . 47 1 p .  - - ( Environment a l  prot ect ion techno logy 
ser ies ) 
SEWERS - - STORM 

A comprehens ive invest igat ion and as s es sment of prom1s 1ng , 
comp l eted ,  and ongo ing urban stormwat er proj ects , 
repres ent at ive o f  the stat e - o f -the - art in abat ement theory 
and techno logy , has been accomp l ished . The resu lts  provide 
a compendium of  proj ect informat ion on management and 
techno logy alternat ives within a fr amework of prob lem 
ident i f icat ion , eva luat ion procedures , and program 
as s es sment and s e l ect ion .  In textbook format . ( t ab les , 
figures , photos ) 
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Lindley , R. Wm. 
Municipal storm water management programs / by R. Wm. 

Lindley. - - [ S.l : s.n. , 19 7 - 7 ] .  9 p. 
SEWERS--STORM 

A report on the resu lts of a four year effort by the City 
of Napervil le , I l linois , the Napervil le School D istrict , 
the Napervi l le Park District ,  and land deve lopment 
corporations to provide facilities for publ ic educat ion , 
recreation and storage of excess storm water runoff . 
Design parameters utilized in the development of these 
areas are presented as well as a model storm water 
management ordinance. 

Mason , John M. 
On-site stormwater 

Mason. -- p. 6 2 - 64 .  

(Feb . 1982) 
SEWERS--STORM 

detention : an overview / John M. 
In Public Works. -- Vol. 1 1 3 ,  no. 2 

Discusses areas of concern and methods of contro l ling 
stormwater drainage. Includes sections on runoff storage 
techniques , outlet structures , and economic aspects. 
(photos) 

Smith , Horace L. 
Urbanization promotes systems approach to drainage 

contro l / Horace L .  Smith. -- p. 1 2 , 1 3 , 2 2 . In APWA 
reporter. - - Vol. 3 7 , no. 7 (July 19 70) 
SEWERS--STORM 

Urban ization is pointing toward the development of a 
systems approach to drainage control in which the use of 
sewers is one of many factors. Discusses the pub lic 
services that have to be considered when determining the 
best f ina l drainage plan , e. g. street maintenance , health 
hazards , et c. 

Storm w�ter management contro ls / Knoxvil le-Knox County 
Metropolitan Planning Commission , Weston Environmenta l  
Consultants - Designers. - - [ S. l. : s. n. ] ,  Oct. 1 9 7 9 .  ca. 
6 0  p. 
SEWERS - -STORM 

Addresses current stormwater management programs , the short 
and long term runoff impacts of residential land 
developments , and the need for developing a l t ernative 
approaches to stormwater management in Knoxville and Knox 
County . ( t ab l es , f igures) 
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Stormwater management / p r epared by Southwe s t e rn I l l ino is 
Met ropo l it an and Regional P l ann ing Comm i s s ion with the 
as s is t ance o f  B l ack & Veat ch Cons u l t ing Eng ineers and 
R i chard K .  Thomp s on . - - [ S . l . ] : I l l ino is Department o f  
Transport at ion , Divis ion o f  Wat e r  R e s ources , Dec . 1 9 8 2 . 
29 p .  - - ( Lo c a l  as s i s t ance s er i e s  ; 4 a )  
SEWERS - - STORM 

As s i s t s  reader in under s t and ing p rob l ems created by 
s to rmwat e r  runo f f , cons iderat ions invo lved in res pond ing t o  
t h e  prob l ems , a l t e rnat ive s o lut ions , and t h e  ro l e  of l o c a l  
government d e c i s ion -makers i n  p l anning and prov i d ing for 
s to rmwat e r  management . D i s cus s es l egal cons iderat ions 
( I l l ino i s  l aw ) , s t o rmwat e r  management measur es , s e l ect ion 
o f  measures , ope r at ion and ma int enance ,  and s t o rmwat e r  
regu l at ions . 

Stormwat e r  management : an i s sue that won ' t wash away . I 
p .  2 2 - 2 7 . I n  Co lorado mun i c ipa l it i es . - - Vo l .  6 0 , no . 5 
( S ept . / Oct . 1 9 8 4 )  
SEWERS - - STORM 

A d i s cus s ion of drainage is sues and s o lut ions . 

Urban s tormwat er management / p r epared by APWA Res earch 
Foundat ion and the Inst itut e for Wat e r  Resources o f  the 
Ame r i c an Pub l i c Works A s s o c iat ion . - - Chicago : The 
As s o c i at ion , c 1 9 8 1 . 285 p .  - - ( Sp ec i a l  report ; no . 49 ) 
SEWERS - - STORM 

Des c r ibes in de t a i l  the many aspects o f  urban s tormwat e r  
management ; mas t e rp 1 an deve l opment ; management p roces s ;  
runo f f  cont ro l prob l ems ; urban hydro logy ; des ign and 
operat ion of co l l ect ion sys t ems ; des ign ,  cons t ruct ion , and 
ope r at ion of det ent ion f ac i l it i es ; r e l ated l aw and 
ord inances ; and f inanc ing . ( t ab l e s , f i gures , photos ) 

Urban s tormwat er management and t e chno l ogy : cas e h i s t o r i e s  / 
by Wi l l i am G .  Lynard . . .  r et a l . ] .  - - C inc innat i : 
Mun i c i p a l  Environment a l  Res e arch Labo r atory , EPA , Augu s t  
1 9 8 0 . 355 p .  - - ( " Spec i a l " reports s er i es ) 
SEWERS - - STORM 

Pres ents twe lve cas e h i s to r i e s  r epres ent ing the mo s t  
promis ing approaches t o  s to rmwat e r  cont ro l .  The h i s t o r i e s  
w e r e  deve loped b y  eva l uat ing comp l et ed and op erat iona l 
fac i l it i es or ongo ing demon s t r at ion proj ects that have 
s ign i f i c ant in format ion value for future gu idanc e . 
E s s ent i a l  e l ements of the c a s e  his tory eva luat ions cover 
app roach methodo logy , des ign cons iderat ions , cos t s , 
e f fect ivenes s ,  and environment a l  and soc ioe conom i c  impact s . 
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2 .  MANAGEMENT AS UTILITY 

Engemoen , Marc 
A ut i l ity approach to comprehens ive s tormwat er management 

/ Marc Engemoen , Roger E .  Kremp e l . - - p .  68 - 7 , 9 2 . In  
Pub l ic works . -- Vo l .  1 1 6 ,  no . 4 ( Ap r . 1 9 85 ) 
SEWERS - - STORM 

S e l f - support ing s torm dra inage ut i l ity at Fort Co l l ins , 
Colorado , is financed by a comb inat ion of  month ly ut i l ity 
fees and deve lopment fees . ( photos ) 

Int roduct ion to s tormwater ut i l ity f inanc ing . - - [ S . l ]  
Wat er Resource As soc iates , Inc . , 1 9 8 - . 8 p .  
SEWERS - - STORM 

Demonstrates that s tormwater ut i l ity financ ing o f fers the 
prospect of s t ab l e ,  adequate ,  and pub l i c ly accept ab le  
funding for drainage capital  improvements ,  operat ions , and 
rout ine and remedial  maintenance . 

Stormwat er management f inanc ing . - - [ S . l . ] 
Assoc iates , Inc . , 1 9 8 - . 39  p .  
SEWERS - - STORM 

Wat er Resource 

Des cribes some of  the alternat ive and innovat ive approaches 
to stormwat er management f inanc ing ava i l ab l e  to local 
government s .  B r i e f ly summarizes a range of financ ing 
concept s and proposes a logical proces s for deve lop ing a 
drainage financ ing strategy that is compat ib l e  with local  
needs . A number o f  communities have succes s fu l ly 
estab l ished "dra inage ut i l it ies " wh ich generate  revenues 
through s e rv ice charges . ( t ab l es ) 

Warren , Richard E .  
Treat ing urban dra inage as a ut i l ity / Richard E .  Warren . 

- - p . 85 .  In Pub l i c works . - - Vo l .  108 , No . 3 ( Mar . 1 9 7 7 ) 
SEWERS - - STORM 

The author proposes that urban dra inage cont ro l shou ld be 
e l evated to the status of a ut i l ity and pres ents guide l ines 
for such a program . 
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Wi lkinson , E . G . 
Why drainage/ f lood control shoul d  be  cons idered a ut i l ity 

/ by E .  G .  Wi lkinson . - - p .  27 - 30.  In  Colorado 
municipa l it ies . - - Vo l .  60, no . 5 ( Sept . /Oct . 1 9 84)  
SEWERS - - STORM 

One so lut ion for deal ing with storm drainage prob lems o f  
. urban areas i s  to estab l ish a stormwat er management 
f ut i l ity . Inc ludes dis cus s ion of  ut i l ity fund ing and 
staffing . 
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3 .  PLANNING AND DES I GN 

A .  GENERAL PLANNI NG 

A l l ey ,  E . Roberts 
Stormwater management s o lves f looding prob lems / by 

E .  Roberts A l l ey .  - - p .  2 2 - 2 3 .  In Tenne s s e e  pub l ic 
works . - - Vo l .  1 ,  no . 5 ( Jan . 1 9 8 4 )  
SEWERS - - STORM 

Tu l l ahoma , Tennes s ee ,  adopted a comprehens ive 
stormwat er management p l an des igned to s o lve ex ist ing 
f l ood ing prob l ems and prevent future reoccurrences . 
Inc ludes recommended s o lut ions to  prob lem areas , cos t 
e s t imat es , and suggested priority o f  correct ion . 

Debo , Thomas N . 
Rap id urbanizat ion? : don ' t forget s torm drainage / 

Thomas N .  Debo . - - p . 5 8 - 6 0 . I n  Pub l ic works . - - Vo l .  
115 , no . 3 ( Mar . 19 84 ) 
SEWERS - - STORM 

D i s cus s ion o f  Camden County , Georg i a ,  drainage program . 
Ant ic ipat ing rap id popu lat ion growth due to the 
cons t ruct ion of a naval bas e ,  C amden County makes p l ans 
for a drainage progr am . ( photos ) 

Novi ' s s torm water management p l an .  - - p .  2 0 8 - 209 . In 
Michigan municip a l  review . - - Vo l .  57 , no . 8 ( S ept . ­
Oct . 1 9 8 4 )  
SEWERS - - STORM 

Des c r ibes the deve lopment of  a sys t em of  regiona l s torm 
water ho lding bas ins by the c ity adm inistrat ion and an 
act ive c it izens ' committee . 

Spencer , E l l is L .  
Stormwat er management in Chat tanooga / pres ented by 

E l l i s  L . Spencer ,  1 9 8 0  Conference , Tennes s ee Chapt er , 
Amer ican Pub l ic Works As s ociat ion . - - Memph is : The 
Chapt er , 1980 . 2 7  p .  
SEWERS - - STORM 

Out l ines the need for a comprehens ive drainage p l an in 
Chat tanooga . ( t ab les ) 
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Stormwat er management p l an : Tu l l ahoma , Tennes s ee .  
B r entwood , TN : A l l ey ,  Young & B aumgart e r , S ept . 2 3 ,  
1983 . c a . 7 0  p .  
SEWERS - - STORM 

Make s recommendat ions for a 5 year progr am to s o lve the 
f l ood ing and dra inage p rob l ems of the C ity of Tu l l ahoma 
and s ugge s t s  regu l at ions des igned to prevent future 
prob l ems . ( t ab l es , f igures ) 
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B .  HYDROLOGIC AND OTHER ANALYSES 

Baker , Wi l l iam R .  
Stormwater det ent ion bas in des ign for 

areas / Wi l l iam R .  Baker . - - p .  7 5 - 7 9 . 

works . - - Vo l .  1 0 8 , no . 3 ( Mar . 1 9 7 7 )  

SEWERS - - STORM 

sma l l  drainage 
In Pub l ic 

A modif icat ion of  the rat ional equat ion is pres ent ed 
for determinat ion of storage vo lume required in 
det ent ion bas ins . ( t ab les , f igures , photos ) 

Huber , Wayne C .  
Urban rainfa l l - runo f f - qua l ity dat a bas e / by Wayne C .  

Huber and James P .  Heaney . - - C inc innat i : Municipal  
Envi ronment a l  Res earch Laboratory , EPA ,  Ju ly 1 9 7 7 . 

1 6 7  p .  
SEWERS - - STORM 

Urban rainfa l l - runo f f -qua l ity dat a  gathered by others 
have been ass emb led on a storm event bas is for one or 
more  c atchment s in eight cit ies . Des cript ions o f  
catchment s ,  parameters , and s amp l ing procedures 
provided . ( t ab l es , f igures ) 

Hydro logic and hydrau l icmode l ing o f  the Upham B rook 
Wat ershed : f ina l report : phas e I comprehens ive 
drainage study for Henr ico County , Virginia / prepared 
for J. K. Timmons and As soc iat es . - - Waltham ,  MA 
Resource Ana lys is , Inc . , Jan . 1 9 7 8 . ca . 1 2 0  p .  
DRAINAGE - -DATA PROCESSING 

Pres ents the results of a hydrau l ic and hydro logic 
study of  this watershed .  The methods emp loyed depended 
pr imar i ly on mathemat ical mode l ing per formed with a 
digit a l  computer . Mode l ing port ion of  Phas e  I o f  
comprehens ive drainage study . I l lus trates feas ib i l ity 
of conduct ing a drainage study us ing mathemat ical  
mode l ing as  maj or too l . ( t ab l es , figures ) 

McKinnon , Ronald J .  
S imp l i fying stormwater det ent ion bas ic dis charge 

cont ro l / Ronald J .  McKinnon . - - p .  6 8 - 6 9 . In Pub l ic 
works . - - Vo l .  1 1 5 ,  no . 6 ( June 1 9 8 4 )  

SEWERS - - STORM 

Mathemat ical  formu las are charted to r e l at ed out f l ow 
from a det ent ion bas in with head and pipe s ize . 
( figure ) 
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Medina, Mique l A .  
Leve l I I I  : rece iving water qual ity mode l ing for 

urban stormwater management / by Miquel A. Medina . 
C incinnat i : Municipal Environmenta l  Res earch 
laboratory, EPA, Aug . 1 9 7 9 . 21 7 p .  
SEWERS - - STORM 

A s imp l i f ied cont inuous receiving wat er qua l ity model  
has been deve loped as  a p l anning guide to permit 
pre l iminary s c reening o f  areawide was tewater treatment 
s trategies . The total  hours o f  runoff -producing 
rainfa l l  throughout a year are s eparated into s torm 
event s by de fining a minimum interevent t ime . For a 
given s torm event, the runo f f  and po l lutant loads are 
summed and crit ical disso lved oxygen concent rat ions are 
est imated as a funct ion o f  s everal  hydrodynamic and 
b iochemical parameters . An app l icat ion to the Des 
Moines River at Des Moines , I owa is pres ent ed . 
( t ab les,  figures ) 

Poertner, Herbert G .  
Detent ion storage o f  urban storrnwater runo f f  a 

study of concepts, techniques and app l icat ions / by 
Herbert G .  Poertner . - - p .  14 - 1 7,  20 . In APWA 
reporter . - - Vo l .  40, no . 5 ( May 1 9 73) ( B as ed on a 
paper pres ent ed at the Internat iona l Pub l ic Works 
Congres s and Equipment Show , Sept . 19 7 2) 
SEWERS - - STORM 

D i s cus s es t emporary s torage of runo ff at or near points 
o f  precipitat ion and reduct ion o f  ove r l and s tormwater 
f l ow rates prior to ent ry into drainage co l l ect ion 
sys t ems as a pract ical and economical means of reduc ing 
po l lut ion and f looding at reasonab l e  cos ts . Proj ect 
act ivit ies focus on ident i ficat ion of criteria and 
techn iques which can be imp l emented in urban drainage 
sys t ems to restructure s ewer input hydrographs to 
reduce peak s ewer f lows . Discus s es benefits and 
drawbacks , des ign ,  and l ega l aspects o f  on - s it e  
det ent ion storage fac i l it ies . ( f igure , photos ) 

Tettemer, John M .  
BENEVAL : how t o  get more from your s torm drain 

do l l ar / John M .  Tett emer and Haro ld A .  Vance . - - p .  
43-44 . I n  Pub l ic works . - - Vo l .  109,  no . 1 ( Jan . 19 78)  
SEWERS - - STORM 

Los Ange les County Flood Contro l District estab l ishes a 
technique which provides cos t -bene fit informat ion on 
propos ed proj ects and aids in estab l ishing priorit ies . 
BENEVAL = Benefit Eva luat ion o f  Urban Storm Drains . 
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Tru itt , M .  M .  
The N -year f lood : what does it mean? / M . M .  Truitt . 

- - p .  8 1 .  In Pub l ic works . - - Vo l . 1 1 0 ,  no . 6 ( June 
1 9 7 9  
SEWERS - - STORM 

The adequacy of des ign for cont ro l s t ructures bas ed on 
f loods o f  a de f inite frequency int erva l require an 
understanding o f  probab i l ity theory . 
( tab l e ,  chart ) 

Urban rain fa l l - runoff -qua l ity dat a bas e : updat e with 
s t at ist ical ana lys is / by Wayne C .  Huber . . .  l et a l . ] .  
- - C inc innat i : Municipal  Environment a l  Res earch 
Labor atory , EPA , Aug . 1 9 7 9 . 2 8 2  p .  
SEWERS - - STORM 

Urban rainfa l l - runoff -qua l ity dat a  gathered by others 
have been as s emb l ed on a storm event bas is for 25 
cat chment s in e l even cit ies and rainfa l l - runo f f  dat a 
for 2 2  more in other fourt een cit ies . Also  inc ludes a 
s t at is t ical  ana lys is of  dat a from a l l  cat chments that 
inc lude qua l ity s amp l ing . ( t ab les , figures ) 

Wa l l ,  G lenn R .  
A pub l ic works obj ect ive : f lood loss reduct ion . 

[ S . l .  : s . n ] ,  Oct . 1 9 8 0  ( Presented at the 28th annua l 
meet ing , Tennes s ee Chapt er , Amer ican Pub l ic Works 
As soc iat ion , Oct . 1 9 8 0 , Memphis , TN) . 22 p .  
SEWERS - STORM 

In cont rast to management or structura l  so lut ions a 
f l ood los s reduct ion program is directed toward 
broaden ing the ava i l ab l e  a l t ernat ives wh ich shou ld be 
us ed to reduce f lood los s es . Discus s es how the f l ood 
loss  reduct ion concept works . 
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C .  DES I GN AND TECHNI CAL CRITERIA 

Aurora ( CO ) . Ut i l it ies Department 
Storm drainage des ign & technical criter ia . Aurora ,  

C O  : The Department , revised June 1 9 80. 3 2  p .  
SEWERS - - STORM 

Pres ents the minimum des ign and technical criteria and 
spec i f icat ions for the analys is and des ign of drainage 
systems . ( t ab l es , figures ) 

Aus t in ( TX )  
Drainage criteria manual .  - - Aus t in ,  TX 

19 7 7 . 1 v .  ( loos e - leaf ) . 
SEWERS - - STORM 

The C ity , 

Es tab l ishes s t andard princip les and pract ices for the 
des ign and cons t ruct ion of sur face drainage sys t ems 
within the C ity of Aus t in and its extraterritor ial  
j ur isdict ion . ( tab les , f igures ) 

Debo , Thomas N .  
Storm water management handbook ; Co lumbus , Georgia / 

by Thomas N .  Debo , A l an M .  Lumb , Ray K .  Kins l ey ; 
prepared for Department of  Community Deve lopment , 
Columbus , GA ; prepared by Hydrocomp , Inc . - - At l anta 
Hydrocomp , Oct . 19 7 7 . ca . 213 p .  
SEWERS - - STORM 

Provides engineer ing des ign guidance to thos e invo lved 
in stormwater management . Technical references define 
and i l lust rate engineer ing des ign techniques . P l anning 
concepts are cons idered . ( t ab les , figures ) 

Des Mo ines C IA ) . Engineer ing Department 
Storm dra inage des ign s t andards manua l .  - - Des Mo ines 
The Department , 19 7 7 . ca . 60 p .  

SEWERS - - STORM 

Concerned with f low det erminat ion of s torm runoff , 
fac i l ity des ign ,  and storage . ( t ab l es , figures , 
charts ) 
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Des ign c r iteria for storm s ewers and appurtenances / 
prepared by the Kans as C ity Metropo l itan Chapt er o f  the 
American Pub l ic Works As soc iat ion . - - Kans as C ity , MO : 
The Chapt er , revised 1 9 7 3 . 2 0  p .  
SEWERS - - STORM 

C r iteria for s t andard procedures in storm s ewer des ign 
to he lp deve lop improved rout ine methods of  p l anning , 
des igning , and checking storm s ewer p l ans . Covers 
reference in format ion needed , des ign procedures , 
standard det ai l s , and check l is t  by which to review the 
comp leted p l ans . ( chart s and graphs ) 

Drainage sys t em recons t ruct ion ut i l izes aluminum box 
cu lvert . - - pp . 8 4 - 8 5 . In Pub l ic works . - - Vo l .  1 1 2 ,  

no . 2 ( Feb . 1 9 8 1 )  
SEWERS - - STORM 

A luminum st ructural  p l at e  as s emb ly is economical  
alt ernat ive for  drainage improvement requirement s in 
Mont C l are , Pennsylvania . A lum inum box cu lvert is 
r e l at ive ly new concept in met al  s t ructures and is 
cheaper than concrete . ( photos ) 

Goddard , James B .  
Storm water retent ion/det ent ion : a new so lut ion / 

James B .  Goddard . - - p .  8 2 - 8 5 . I n  Pub l ic works . - ­

Vo l .  1 1 5 ,  no . 6 ( June 1 9 8 4 )  
SEWERS - - STORM 

A discus s ion o f  the des ign method that can be us ed to 
incorporate the subsur face drainage sys tem into a 
det ent ion/groundwater recharge sys t em . Inc ludes 
technica l not es for storm wat er retent ion and dispos a l . 

Iowa C ity ( I A)  
Rev is ions to des ign s t andards for pub l ic works 

improvements ,  I owa C ity , I owa , s ect ion VI I - storm 
s ewers . - - I owa C ity : The C ity , [ 1 9 7 - ] . ca . 6 0  p .  
SEWERS - - STORM 

Des ign s t andards and ordinances regu l at ing storm water  
runo f f . ( t ab les , figures ) 
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Local  government pub l ic works standards & specificat ions 
: construct ion standards , materials  speci f icat ions , 
des ign criteria and contract documents for s treets , 
storm and s anitary s ewers , and water dis t r ibut ion 
sys t ems / John Co l eman Hayes and As sociates , Inc . , 
Tennes s ee Innovat ion Group . - - Knoxvi l l e ,  TN : 
Municipal Technical Advis ory Service , Univers ity o f  
Tennes s ee : i n  cooperat ion with the Tenne s s ee Municipal 
League , 1 9 8 2 . 1 v.  ( loos e - leaf) . 

Sets forth bas ic requirements , ru les , and regu l at ions 
to be fo l lowed dur ing the deve lopment , des ign ,  and 
cons t ruct ion of pub l ic works proj ects . Inc ludes 
s ect ions on drainage systems . 

Pract ical  hydrau l ics for the pub l ic works engineer . 
Reprinted from Pub l ic works magaz ine , Ridgewood , NJ . 
[ S . l .  : s . n . , 1 9 7 - 7 ] .  25 p .  
DRAINAGE 

The des ign or ana lys is of almost  any pub l ic works 
proj ect requires app l icat ion of hydrau l i c  engineer ing 
princ ip l es and procedures . Drainage , f lood cont ro l ,  
and irr igat ion are examp l es . This is a review o f  
princip l es and procedures . 

Ruzzo , Wi l l iam P .  
Storm drainage 

Wi l l iam P .  Ruzzo 
Pub l ic works . 
SEWERS - - STORM 

des ign and technical criteria / 
and Mike Ser l et . - - p .  1 1 6 - - 1 1 9 . 
Vo l .  1 15 ,  no . 9 ( Sept . 1 9 84 )  

I n  

The deve lopment of an urban storm drainage criteria 
manual gives engineers county-wide des ign guide l ines . 
Deve loped for Bou lder County and Longmont , Colorado . 
( t ab les , figures ) 
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4 .  OPERATION AND MAINTENANCE 

Comput er ized city-wide cont rol of urban s tormwat er / by Ne i l  
S .  Gr igg . . .  l et al . ] .  - - New York : American Soc iety o f  
Engineers , Feb . 1 9 7 6 . 8 1  p .  - - ( ASCE Urban Wat er Resources 
Res earch Progr am technical memorandum ; no . 29 ) 
SEWERS - - STORM 

Provides informat ion and guide l ines for local government 
wat er resource supervisors who are cont emp lat ing the 
pos s ib l e  incorporat ion of automat ion as a means of 
upgrading the e f fect ivenes s  of the ir fac i l it ies . ( t ab l es , 
figures ) 

Deve lop ing an ef fect ive s torm dr ainage maint enance program / 
by Marc Engemoen . . .  [ et al . ] .  - - p .  84 - 8 9 . In Pub l ic 
works . - - Vo l .  1 1 6 ,  no . 6 ( June 1 9 8 3 )  
SEWERS - - STORM 

A sound prevent at ive ma int enance system coup led with des ign 
to minimize maint enance in the first p l ace avo ids prob l ems 
in the s tormwat er ut i l ity for Fort Col l ins , Co lorado . 
( photos ) 

Maximizing storage in comb ined s ewer systems / by 
Municipal ity of Met ropo l itan Seat t l e  for the Office of  
Res earch and Monitor ing , Environment a l  Protect ion Agency . 
- - Washington , DC : EPA , Dec . 1 9 7 1 .  2 2 7  p .  - - (Wat er 
po l lut ion cont rol res earch s eries ) 
SEWERS - - STORM 

Interim report of a proj ect aimed at e l im inat ing or 
minimiz ing over f lows in a comb ined s ewer system . ( The 
over f low is a result of exces s ive amount of  stormwater 
ent ering s ewer systems of  l imited des ign capab {l ity . ) The 
proj ect is bas ed on computer cont ro l of  s ewage co l l ect ion , 
tre atment , and dispos a l . ( t ab l es , figures , photos ) 
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5 .  MANAGEMENT REGULATI ONS 

Boulder ( CO )  
Storm water and f lood management ut i l ity . In [ Bou lder 

municipal code ] ? - - Chapter 5 of Tit l e  1 1 ,  s ect ions 1 1 - 5 - 1  
to 1 1 -5 - 9 ,  adopted by ordinance no . 4749 ( 1 9 8 - )  
MTAS ordinance no . 2 7 7 4 ( SEWERS AND SEWAGE DI SPOSAL) 

Estab l i shes a mas ter p l an for stormwater and f lood 
management , a stormwat er and f lood management ut i l ity , 
reasonab le s tormwater and f lood management fees , and 
encourages and fac i l itates urban wat er resources management 
techniques . 

Farragut (TN) 
Drainage ordinance of  the Town of Farragut , Tennes s ee . - ­

p .  3 7 1 - 3 9 6 . In The Farragut Municipal Code . - - Chapt er 8 ,  
Sect ions 4 - 8 0 1  to 4 - 83 1 ,  ordinance no . 83 - 1  ( 1 9 8 3 )  
MTAS ordinance no . 2683  ( SEWERS AND SEWAGE DI SPOSAL) 

Purpos e is to l es s en or avoid hazards to persons and 
property caus ed by increas ed s tormwat er runoff  or by 
obs t ruct ions to drainage . Paramount obj ect ive is to prompt 
stormwat er management . ( f igures ) 

First Tennes s ee -Virginia Deve lopment District 208  Wat er 
Qual ity Management Program : fina l report : s tormwat er 
management ordinance s tudy . - - [ S . l . ] : Stanley 
Consultants , Dec . 1 9 8 1 . 1 v .  ( var ious pagings ) .  
SEWERS - - STORM 

Study of stormwater management ordinances of Tennessee  
cities  inc luding B luff C ity , Bristo l , Church Hil l ,  
E l izabethton , Johnson C ity , Jonesborough , Kingsport , 
Mt . Carme l ,  and Wat auga . 

Knoxvi l l e  ( TN )  
C ity of  Knoxvi l l e  storm wat er det ent ion ord inance .  - -

p .  348 -35 1 .  In Chart er and code o f  ordinances o f  the C ity 
of Knoxvi l l e ,  Tennes s ee . - - Art icle  I I I , s ect ions 10 -42 to 
10 -48 , ordinance no . 6 1 9 1 ( 1 0 - 5 - 7 6 )  

Int ent i s  to minimize increases in peak f low rat es of  
stormwat er runo ff caus ed by urban deve lopment of  watersheds 
and to es tab l ish procedures to fu l f i l l that purpos e .  
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Mode l s tormwat er management ordinance / prepared by 
Southwes tern I l l ino is Metropo l it an and Regiona l P l anning 
Commiss ion with the as s is t ance of B l ack & Veat ch Consu l t ing 
Engineers and Richard K .  Thompson . - - [ S . l . ] : I l l ino is 
Department o f  Tr ansport at ion , D ivis ion of  Wat er Resources , 
Dec . 1 9 8 2 . 39  p .  - - ( Local as s is t ance series ; 4B ) 
SEWER - - STORM 

Provides det ai l ed informat ion on regu l at ing new 
subdivis ions and other deve lopments to ens ure that they 
wi l l  proper ly manage the ir s tormwat er runoff . This mode l 
ordinance shou ld be adopted , supp l ement ed , and amended as 
neces s ary to r e f l ect the findings and po l icy of the 
individual unit of  government . ( tab l es , f igures ) 

Monterey ( TN )  
Drainage . - - p .  2 6 - 2 8 . In Subdivis ion regu l at ions of  

Mont erey Municipal  P l anning Commiss ion . -- Art i c l e  I I I , 
s ect ion E ( 1 9 7 3 )  
MTAS ordinance no . 245 7 ( SUBDIVI S I ONS ) 

Inc ludes s ect ions on s treet draining , spr ing and sur face 
water , storm drainage , accommodat ion ups t ream deve lopment , 
respons ibi l ity downstream ,  and l and subj ect to f l ooding . 

Napervi l l e ( I L) 
An ordinance amending chapter 1 2 , p lumb ing , s ewers and 

water by the addit ion o f  art ic l e  IX ,  storm runof f  contro l .  
- - Ordinance no . 7 2 - 7 4 .  ( Approved 12 - 1 1 - 7 2 )  
SEWERS - - STORM 

Intent is to e l im inate the storage or transportat ion of  
exces s s tormwat er in or through habitab l e  s t ructures . The 
us e o f "natural " paths or s tormwat er runo ff to form the 
"by -pas s " channe l and the res t r ict ion of  this channe l to 
form s torage areas is encouraged . 

Naperv i l l e  ( 1 L)  
An ordinance amending s ect ion 1 2 . 9 0 3  of  art ic l e  I X ,  storm 
runoff contro l ,  of chapter 1 2 , p lumbing , s ewers and water , 
of  the municipal code of the C ity of  Napervi l l e of 1 9 6 0 , as 
amended . - - Ordinance no . 75 - 7 6 . ( Approved 8 - 1 9 - 7 5 ) . 2 p .  
SEWERS - - STORM 

Expands s ect ion on adherence to approved p l ans , 
enforcement , right of  appea l , and penalt ies . 
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Nashvi l l e (TN) 
Storm water management . - - p .  1222 . 4 - 1 22 2 . 1 7 . In The 

Code of  the Metropo l itan Government of  Nashvi l l e and 
Davidson County , Tennes s ee . - - Art icle  I I I , s ect ions 40 - 1 -
226 to 40 - 1 - 2 34 , b i l l  no . 7 8 - 840 ( 1 0 - 3 - 7 8 )  

Es t ab l ishes met ropo l it an s tormwat er management committee , 
floodp lain requirements , and requires the review of 
bui lding permit app l icat ions and deve lopment p l ans . 

Suggested on - s ite stormwat er det ent ion ordinance : a guide 
for local  officials . - - Chicago : Northeas tern I l l ino is 
P l anning Commis s ion , March 1980 ; s econd pr int ing , Ju ly 
1982 . ca . 65 p .  
SEWERS - - STORM 

A model ordinance to as s is t  local units of government in 
deve loping the ir own regu lat ions . Deve loped pr imar i ly for 
Northeast ern I l l ino is governments .  ( t ab les , figures ) 
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6 .  EROS I ON AND SEDIMENT CONTROL 

A .  GENERAL CONTROL 

Commun ity act ion guidebook for s o i l  eros ion and s ediment 
cont ro l / by Me l D. Powe l l  . . .  [ et a 1 . ] .  - - Washington , 
DC : Nat ional As soc iat ion of  Count ies Res earch 
Foundat ion , Mar . 1 9 7 0 . 64 p .  
SOIL EROS I ON 

Discus s es var ious aspects o f  s o i l  and s ediment contro l 
- - organ iz ing a program , l egal author ity , f inancing , 
imp l ementat ion and cont ro l , and pub l ic acceptance and 
support . ( t ab les , f igures , photos ) 

Res ident i a l  eros ion and s ed iment cont ro l : obj ect ives , 
p r incip l es and des ign cons iderat ions . - - Washington , DC 
: Urban Land Ins t itute : Nat iona l As soc iat ion o f  Home 
Bui lders ; New York : American Society of C ivil  
Engineers , c 1 9 7 8 . 63  p .  
SOIL  EROS I ON 

Concerned with the s ett ing o f  obj ect ives , princip l e s , 
and des ign cons iderat ions to be app l ied to the 
deve lopment of eros ion and s ediment cont ro l sys tems to 
serve res ident ial  communit ies . The authors hope to 
st imulate  communities to rethink current eros ion and 
s ediment cont ro l pract ices and to adopt those which are 
respons ive to local condit ions and supportive of  bas ic 
obj ect ives and princ ip les pres ented here in . ( f igures , 
photos ) 
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B .  PLANNING AND DES I GN 

Eros ion & s ediment cont ro l handbook . - - Knoxvi l l e ,  TN 
Knox County Soi l Cons ervat ion District , Jun 1 9 8 1 .  
145 p .  
SOIL EROS ION 

E f fect ive ' eros ion cont ro l and s ediment reduct ion 
depends upon carefu l  p l anning and the s e l ect ion of 
pract ices that are adequat e ly des igned , accurat ely 
instal led and proper ly maint ained . Cont ains tr ied and 
proven ways to control eros ion and reduce sediment . 
Int ends to he lp c ity and county officials  deve lop and 
administer eros ion and s ediment cont ro l program in 
deve loping areas . Cont ains standards , spec ificat ions , 
and guide l ines . ( t ab les , figures ) 

Iowa C ity ( IA)  
Revis ions to des ign standards for pub l ic works 

improvement s ,  Iowa C ity , Iowa , s ect ion X - eros ion and 
s edimentat ion cont ro l .  - - [ I owa C ity : The C ity , 1 9 7 - ] . 
2 1  p .  
SOl  L EROS ION 

The guide l ines cont ained in this manual are 
specif icat ions for eros ion and s ediment at ion cont ro l .  
Des cribes methods and procedures for gaining 
s atis factory results . ( t ab les , figures , photos )  

Virginia eros ion and sediment cont ro l handbook . - - 2nd 
ed . - - Richmond , VA : Virginia Soi l and Wat er 
Cons ervat ion Commis s ion , 1980 . 1 v .  ( loos e - leaf) . 
SO I L  EROS ION 

Estab l ishes new state minimum criter ia ,  standards , and 
guide l ines for the cont ro l of s o i l  eros ion and 
s edimentat ion on " l and dis turb ing act iv it ies " in 
Virginia ,  and to provide guide l ines for the 
imp lement at ion of those standards in accordance with 
State Law . ( t ab l es , f igures ) 

19 



C .  CONTROL TECHNIQUE S 

Buxton , Herb 
Eva luat ion of s e lect ive eros ion cont ro l techniques : 

Piedmont Region of  S .  E .  United States / by Herb Buxton 
and Frank T .  Carucc io . - - Cinc innat i : Municipal 
Environment al Res earch Laboratory , EPA , Dec . 1 9 7 9 . 
1 1 7  p .  
SOIL EROSION 

Commercial ly avai l ab l e  s o i l  stab i l izers , inc luding 
chemical t acki fiers , hydromu lches and b l anket ( nett ing ) 
products and comb inat ions , thereo f ,  were tested in the 
Piedmont of South Caro l ina . The test s ite was des igned 
to provide a quant itat ive as s es sment of t reatment 
e f fect ivenes s .  A cos t analys is showed that some of the 
more succes s ful  t reatment s are too expens ive to be 
app l ied rout ine ly over large areas . ( tab les , figures , 
photos )  

Eros ion cont ro l with wood chips on new ly graded areas : 
int erim report . - - Arl ington , VA : Federal Highway 
Adm inistrat ion ,  Res earch and Deve lopment Demons t rat ion 
Proj ects D ivis ion ,  Ju ly 19 7 0 . 27 p .  - - ( Demons t rat ion 
proj ect ; no . 6 )  
SOIL EROS ION 

The obj ect ive of  this proj ect is to demons t rate the 
pract ical ity of s alvage and convers ion of woody 
veget at ion into wood chips for eros ion cont ro l on new ly 
graded areas . ( t ab l es , photos ) 

Jontos , Robert J .  
'Us ing veget at ion for nons tructural s ediment cont ro l / 

Robert J .  Jontos and Chr istopher P .  Al lan .  - - p .  88 - 8 9 . 
In Pub l ic works . - - Vo l . 1 15 ,  no . 3 ( Mar . 1 9 8 4 )  
DRAINAGE 

P l ant s can provide s at is factory s ediment cont ro l and 
us e of natural systems is cos t - e f fect ive . Discus s es 
examp le o f  p l ant ing cattails  in a drainage swa le to 
he lp remove s ediment from highway runoff . ( t ab l e ,  
figure , photos ) 
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Martin ,  James S .  
E ros ion contro l and revegetat ion mats : a cos t ­

e ffect ive approach / James S .  Mart in . - - p .  7 0 , 7 1 ,  
106 , 108 . I n  Pub l ic works . - - Vo l .  1 1 6 .  no . 3 ( Mar . 
1 9 85 ) 
SOIL EROSION 

Case histor ies i l lus t rate the types of  proj ects where 
the us e of eros ion contro l and revegetat ion mats is 
appropriate . 
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D .  INVENTORIES  

C r it ic a l  eros ion areas in  Knoxvi l l e and Knox County : 
Knoxvi l l e -Knox County 208 Areawide Wat er Qua l ity 
Management P l an .  - - Knoxvi l l e ,  TN : Knoxvi l l e -Knox 
County Met ropo l itan P l ann ing Commiss ion , Mar . 1 9 8 1 . 
6 6  p .  
SOIL EROSION 

Des igned to provide an inventory o f  the critical  
eros ion areas , a measure o f  the ir s ize , and an 
est imat ion of  the amount o f  s o i l  lost in each 
watershed . The informat ion in this report wi l l  help to 
focus the work s cope of s o i l  eros ion prob lems and 
fac i l itate the mit igat ion of eros ion prob l ems and 
upgrading wat er qua l ity . ( t ab l es , figures ) 
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E .  REGULATIONS 

B rentwood (TN) 
Po l icy governing eros ion cont ro l and s torm wat er 

management . -- p.  8 2 7 - 8 28 . In The Brentwood Munic ipal 
Code . -- Chapter l6A,  s ect ions 1 1 - 16A0 1 and 1 1 - 16A0 2 , 
ordinance no . 82 - 1 6 .  
MTAS Ordinance No . 2 6 8 7  ( SUBDIVI S I ONS ) 

Purpose is to prevent eros ion dur ing and subs equent to 
deve lopment , to substant ial ly reduce the speed that 
s torm water runs off new deve lopment , and to es t ab l ish 
reasonab l e  criteria for deve lopment to minimize 
potent ial f looding damage . 

E l izabethton (TN) 
Eros ion and s ediment at ion cont ro l ordinance o f  the 

C ity of E l izabethton , Tenne s s ee . - - p .  9 6 9 - 9 7 6 . In The 
E l izabethton Municipal Code . - - Chapter 10 , s ect ions 
1 1 - 1 0 0 1  to 1 1 - 1 007 , ordinance no . 1 8 - 3 . 
MTAS ordinance No . 2686  ( SUBDIVI S I ONS ) 

I f  land is to be deve loped by grading , f i l l ing , removal 
or des truct ion o f  tops o i l , trees , et c . , developer must 
prepare a s it e  p l an for eros ion and s edimentat ion 
cont ro l .  Ordinance inc ludes s ite plan and workab le  
agreement standards . 

Eros ion and runoff ordinances . - - p . , 104- 1 1 2 .  From 
unident if ied source . Inc ludes 1 )  Ordinance of DeKalb 
County , Georgia : 2 )  Ordinance of  Mar ion County,  
F lor ida ; 3)  Subdivis ion regu l at ions o f  the C ity of  
Ta l l ahas s ee and Leon County , F lorida ( Drainage 
Section) ; and 4 )  Storm runo ff contro l ordinance of  
Napervi l l e ,  I l l ino is . 
SOIL EROS ION 

Farragut (TN) 
Farragut eros ion cont ro l ordinance . - - p .  35 3 - 365 . 

In The Farragut Municipal Code . - - Chapter 7 ,  s ect ions 
4 - 7 0 1  to 4 - 7 2 7 , ordinance no . 8 2 - 84 ( 1 9 8 2 ) 
MTAS ord inance no . 25 7 8  ( ENVIRONMENT) 

Int ent is to substant ial ly reduce exist ing and future 
eros ion and s ediment at ion damage in the town . Inc ludes 
deve lopment al  and permit requirement s .  
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Memphis ( TN )  
So i l  eros ion . - - p .  5 5 . I n  Subd ivis ion regu l at ions 

of Memphis and She lby County . - - S ect ion 5 0 6  ( 1 9 8 4 )  

MTAS ordinance no . 2 6 9 6  ( SUBDIVI S I ONS ) 

Provides for submiss ion o f  a p l an and s chedu l e  for s o i l  
eros ion and s ediment at ion contro l  by subdivider .  

Mode l gr ading and s ediment cont ro l ordinance : with a 
procedure to e l iminat e soi l los s resu l t ing from wat er 
eros ion on deve lopment areas and conservat ion pract ice 
s t andards & spec if icat ions for urban areas / prepared 
by Mid-Amer ica As sociat ion o f  Cons ervat ion Distr ict s in 
cooperat ion with Mid-Amer ican Regiona l Counc i l , Soi l 
Cons ervat ion Service . - - Independence , MO : Mid­
American As s ociat ion of  Cons ervat ion Distr ict , Mar . 
1 9 7 7 ?  49 p .  
SOIL  EROS I ON 

Inc ludes mode l ordinance as we l l  as standards and 
spec if icat ions which estab l ish uni form criteria for the 
des ign , ins t a l l at ion and maintenance of eros ion and 
s ediment cont ro l pract ices in urban areas . ( t ab les , 
f igures ) 

Pittsburg ( CA) 
Grading , eros ion , and s ediment cont ro l .  - - p.  2 6 5 - 2 0  

t o  2 65 - 3 9 . In Municipa l code o f  P ittsburg , C a l i fornia . 
- - Chapt er 1 5 . 8 8 , ordinance no . 8 5 6  ( 1 9 8 4 )  

MTAS ordinance No . 2 6 8 4  ( SUBDIVI S I ONS ) 

Adopted to provide s t r ingent cont ro l of  al l aspects of  
grading operat ions within the city l imits . 

Warwick ( RI )  
So i l  eros ion ord inance . - - p .  8 3 7 - 8 4 7 . 

code of Warwick , Rhode I s l and . - - Chapter 
s ect ions 1 8  1 / 2 - 1  to 1 8  1 / 2 - 1 1 ,  ordinance 
( 1 0 - 1 1 - 7 7 )  

MTAS ordinance no . 2 3 5 1 ( SUBDIV I S I ONS )  

I n  Municipal  
1 8  1 / 2 , 

no . 0 - 7 7 - 2 7  

Provides for the submiss ion o f  a p l an for eros ion and 
s edimentat ion cont ro l by deve lopers . 
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7 .  B I BLIOGRAPHY 

Vance , Mary 
Storm s ewers : monographs / by Mary Vance . - - Mont ice l lo ,  

I L  : Vance B ib l iographies , June 1 9 84 . 1 0  p .  - - ( Pub l ic 
adm inistrat ion s eries : bib l iography ; P - 1466 
SEWERS - -STORM - - B I BLIOGRAPHIES 

' 

B ib l iography o f  monographs on topics relat ed to storm 
s ewers . Inc ludes references to b ib l iography , l aw and 
legis l at ion , res earch , s t andards , and data proces s ing . 
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